6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

University of Pretoria etd — Dilika F 2002

CHAPTER 6

GENERAL DISCUSSION AND CONCLUSION

Introduction

Antibacterial activity of linoleic- and oleic acids isolated from

Helichrysum pedunculatum used during circumcision rites......96

Centrifugal partitioning chromatographic isolation of bioactive
compounds from Helichrysum pedunculatum (Asteraceae) and
Boophone disticha and Scadoxus multiflorus (Amaryllidacae)

using receptor binding assSays..........ceevinvevarsnrnmananarenananerensas 97

Preliminary investigation of Boophone disticha and Scadoxus

multiflorus for acetylcholinesterase inhibitory activity............. 97

Aetylcholinesterase inhibitory activity of galanthamine isolated

from Scadoxus MUILIFIOIUS. .....ccuuvusruiirrsmmereinnasss st sana 08

REfEIrONCES....ovesse s tiay s san LM Aok pmsin s NN oSS sl i SRR

94



University of Pretoria etd — Dilika F 2002

6.1. Introduction

Traditional healing practices and treatment of diseases using herbal remedies
featured significantly in the health of millions of people for a long time (Martin,
1995). Among the sources of new drug development, plant based medicine
is the most widely used one (Zhu, 1999). About 64 % of the world’s
population use plants as drugs, hence, the combined effect of such people
make the consideration of plants as potential leads in drug development a
viable choice. Furthermore, greater success has been achieved when plant
selection was based on their traditional use (Farnsworth, 1990) (Farnsworth,
1990). Approximately, 80 % of South Africa’s black population living in rural
areas depend upon traditional medicine to treat their common ailments (Jager
& Van Staden, 1995). According to Salie (1996), the indigenous people of
the Western Cape use traditional medicines mainly from plants belonging to
the Asteraceae family (Salie et al., 1996). A number of Helichrysum species
have been reported to have medicinal value (Watt & Breyer-Brandwijk, 1962;

Tomas-Barberan et al. 1990; Meyer & Afolayan, 1995; Dilika, et al., 1997;

Mathekga & Meyer, 1998).

Some South African Amaryllidaceae species are also used in traditional
healing practices (Watt & Breyer-Brandwijk, 1962). The plant family is known

for its rich alkaloid content (Tanahashi et al, 1990). This group of

compounds has shown activity in a number of biological activities including
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antitumour, antiviral, antimalarial and acetylcholinesterase inhibitory activity

(Tanahashi et al., 1990; Cakici, et al., 1997; Campbell, et al. 1998).

Tropical forests and other important areas of vegetation are rapidly
disappearing.  This and other factors make establishing the discovery
methods for rapid isolation and identification of bioactive natural products an
urgent need (Samuelsson, 1992; Hostettmann et al., 1997). The destructive
harvesting of bulbs used in traditional healing practices in South Africa
(Mander, 1997), also poses a high threat as some might become extinct

before the scientific basis of their use is investigated and perhaps verified.

6.2. Antibacterial activity of linoleic- and oleic acids isolated from

Helichrysum pedunculatum used during circumcision rites

The crude extracts of H. pedunculatum were reported for their antibacterial
activity in a previous study (Meyer & Dilika, 1996). The bioassay-guided
fractionation using direct bioautography on TLC led to the isolation of linoleic-
and oleic acids. The two acids were active against Bacillus subtilis,
Micrococcus kristinae and Staphylococcus aureus with the MIC varying
between 0.01 and 1.0 mg/ml. Linoleic acid additionally inhibited the growth of
B. cereus and B. pumilus. None of the Gram-negative bacteria was inhibited
by these fatty acids. Furthermore, the two acids showed a synergistic effect

against S. aureus, a bacterial species commonly implicated in hospitalised

circumcised patients.
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6.3. Centrifugal partitioning chromatographic isolation of
bioactive compounds from Helichrysum pedunculatum
(Asteraceae) and Boophone disticha and Scadoxus

multiflorus (Amaryllidacae) using receptor binding assays

H. pedunculatum leaf extract was found to be active in both adenosine and
opiate receptor binding assays. Centrifugal partitioning chromatography was
used to fractionate the ethanolic leaf extract of H. pedunculatum. Bioasay-
guided fractionation on adenosine A, and opiate receptor binding assays
resulted in the isolation of linoleic acid. Fractions containing linoleic acid were
eliminated from the first stages of separation as this compound is regarded as
a false positive (non-competitive inhibitor) in this assay (Ingkaninan et al.,
1999). This makes the identification of active compounds from such extracts
difficult (Zhu et al., 1996; Zhu & Li, 1999). This might be due to the
interactive mechanisms between plant constituents found in the crude extract.
The presence of this compound might however validate the use of the herb in

pain relief and as an antibiotic.

6.4. Preliminary investigation of Boophone disticha and Scadoxus

multiflorus for acetylcholinesterase inhibitory activity

Age related diseases, for example Alzheimer's disease (AD), are gradually

becoming a problem especially in the western world as the population

continues to grow older. ~Acetylcholinesterase inhibition seems to show
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Alzheimer's disease (Enz et al, 1993: Nordberg & Svensson 1998).

Ethanolic extracts from bulb material of Boophane disticha and Scadoxus

multifiorus showed an inhibitory effect on the ACHE enzyme assay at

concentrations of 0.1 mg/ml.

6.5. Acetylcholinesterase inhibitory activity of galanthamine isolated

from Scadoxus multiflorus

The genus Narcissus is known for the possession of compounds with AChE
inhibitory activity (Nordberg & Svensson, 1998). This is mainly due to the
presence of galanthamine (GAL), an alkaloid already undergoing clinical trials
for the treatment of Alzheimer's disease. GAL has been isolated from a

number of species in this genus.

Ethanolic extracts of S. multiflorus were further purified as it showed more
activity compared to the other tested bulb extracts. Bioassay-guided
fractionation using the AChE inhibitory activity method of Ellman. (1961), led
to the isolation of galanthamine (Ellman et al., 1961). This compound might

also account for the pain killing effect of the bulb material as used during the

traditional circumcision ritual.

In conclusion, the use of plants as dressings in the traditional male

circumcision is not a coincidence. The indications of antibacterial activity and
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pain management of the herbs analysed in this study have showed this.
However, precautions should be taken Into account during the ritual as is the

case In:any:surgery. “Tieris alsafe need for regulating the cultural practice

to ensure continuity and sustainable utilization of the natural resources.

6.5. References

CAKICI, I., ULUG, H.Y., INCI, S., TUNCTAN, B., ABACIOGLU, N., KANZIK,
l. & SENER, B. 1997. Antinociceptive effects of some Amaryllidaceae

plants in mice. Journal of Pharmaceutical Pharmacology 49: 828-830.

CAMPBELL, W.E., NAIR, J.J., GAMMON, D.W., BASTIDA, J., CORDINA,
C., VILADOMAT, F., SMITH, P.J. & ALBRECHT, C.F. 1998.
Cytotoxic and antimalarial alkaloids from Brunsvigia littoralis. Planta

Medica 64: 91-93.

DILIKA, F., AFOLAYAN, A.J. & MEYER, J.J.M. 1997. Comparative
antibacterial activity of two Helichrysum species used in male

circumcision in South Africa. South African Journal of Botany 63 (3):

158-159.

99



University of Pretoria etd — Dilika F 2002

ENZ, A, RENE, A., BODDEKE, H., GMELIN, G. & MALOWSKI, J

1993.  Brain selective inhibition of acetylcholineesterase: a novel

approach to therapy for Alzheimer's disease. Progress in Brain

Research 98: 431-438.

FARNSWORTH, N.R. 1990. The role of ethnopharmacology in

drug development. In: Bioactive compounds from plants. Ciba

Foundation Symposium. Vol. 54 Wiley, Chichester pp. 2-21

HOSTETTMANN, K., WOLFENDER, J.L. & RODZIGUEZ, S. 1997. Rapid

detection and subsequent isolation of bioactive constituents of crude

plant extracts. Planta Medica 63: 2-10.

INGKANINAN, K., HERMANS-LOKKERBOL, A.C.J. & VERPOORTE, R.
1999. Comparison of some centrifugal partition chromatography
systems for a general separation of plant extracts. Journal of Liquid

Chromatography & Related Technologies 22(6): 885-896.

JAGER, A.K. & VAN STADEN, J. 1995. Zulu medicinal plants with

anti-inflammatory activity. Journal of Ethnopharmacology

MANDER, M. 1997. The marketing of indigenous medicinal plants in

South Africa : a case study in KwaZulu Natal. INR Report 164:,

Pietermaritzburg.

100



University of Pretoria etd — Dilika F 2002

MARTIN, G.J. 1995. Ethnobotany: A methods manual. Chapman

Hall, London.

MATHEKGA, A.D.M. & MEYER, J.J.M. 1998. Antibacterial activity of South

African Helichrysum species. South African Journal of Botany 64 (5):

293-295.

MEYER J.J.M. & AFOLAYAN, A.J. 1995. Antibacterial activity of

Helichrysum aureonitens (Asteraceae). Journal of Ethnopharmacology

47:109-111.

MEYER, J.J.M. & DILIKA, F. 1996. Antibacterial activity of Helichrysum
pedunculatum used in male circumcision rites. Journal of

Ethnopharmacology 53: 51-54.

NORDBERG, A. & SVENSSON, A-L. 1998. Cholinersterase inhibitors in the
treatment of Alzheimer's disease: a comparison of tolerability and

pharmacology. Drug Safety: an international journal of medical

toxicology and drug experience. 19 (6): 465-480.

SALIE, F., EAGLES, P.F.K. & LENG, H.M.J. 1996. Preliminary

antimicrobial screening of four South African Asteraceae species.

Journal of Ethnopharmaclogy 52: 27-33.

101




University of Pretoria etd — Dilika F 2002

SAMUELSSON, G. 1992. Drugs of natural origin: a textbook of

Pharmacognosy. Swedish Pharmaceutical Press. Stockholm,

Sweden

TANAHASHI, T., POULEV, A. & ZENK, M.H. 1990. Radioimmunoassay for

the quantitative determination of galanthamine. Planta Medica 56: 77-

81.

TOMAS-BARBERAN, F.A., INIESTA-SANMARTIN, E., TOMAS-LORENTE,
F. & RUMBERO, A. 1990. Antimicrobial phenolic compounds from

three Spanish Helichrysum species. Phytochemistry 29: 1093 -1095.

WATT, J.M & BREYER-BRANDWIJK, M.G. 1962. Medicinal and
Poisonous plants of Southern and Eastern Africa. E.S. Livingstone

Ltd. Edinburg.

ZHU, M., BOWERY, N.G., GREENGRASS, P.M. & PHILLIPSON, J.D. 1996.
Application of radioligand receptor binding assays in the search for

CNS active principles from Chinese medicinal plants. Journal of

Ethnopharmacology, 54: 153-164

ZHU, M. & LI, R.C. 1999. Receptor binding activities of Schefflera

‘ triterpenoids and oligosaccharides. Planta Medica 65: 99-103.

102






