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Abstract

Aqueous and ethanolic extracts of 39 plants used in traditional Zulu medicine to treat headache or inflammatory
diseases were screened for prostaglandin-synthesis inhibitors. Extracts were tested in an in vitro assay for cyclooxy-
genase inhibitors. In general, ethanolic extracts caused higher inhibition than aqueous extracts. Two-thirds of the
plants screened had high inhibitory activity. The highest inhibition was obtained with ethanolic extracts of Bidens
pilosa, Eucomis autumnalis, Harpephyllum caffrum, Helichrysum nudifolium, Leonotis intermedia, L. leonorus, Ocotea
bullata, Rumex saggitatus, Solanum mauritianum, Synadenium cupulare and Trichilia dregeana.
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1. Introduction

Traditional healing is widely practised in South
Africa and it has been estimated that up to 80% of
Zulu patients seen by medical practitioners also
consult traditional healers (Gumede, 1989). Un-
fortunately, however, traditional healers have not
officially been recognised by the state authorities
in South Africa. The situation is now changing
and there has for some time been active movement
towards the integration of traditional healing into
the official health care system (Holdstock, 1979;

* Corresponding author.

De Vos, 1988; Gumede, 1989; Pick, 1992). This
correlates well with the philosophy underlying the
new government’s Reconstruction and Develop-
ment Plan. There is thus an urgent need for an
evaluation of traditional methods of treatment to
facilitate the procedure of integration.

In this paper, we investigate plants used for
either headache or inflammatory ailments (Hut-
chings and Van Staden, 1994) by screening them
for prostaglandin-synthesis inhibitory activity.
Prostaglandins are involved in the complex pro-
cesses of inflammation and are responsible for the
sensation of pain.
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2. Methodology
2.1. Ethnological data

The information on plant usage in this paper is
based on literature surveys and interviews with
traditional healers as described by Hutchings
(1989a, 1989b) and Hutchings and Van Staden
(1994).

2.2. Chemicals

Adrenalin, arachidonic acid, glutathione (re-
duced form), indomethacin, prostaglandin E, and
F, were purchased from Sigma. ['4C]jarachidonic
acid was obtained from Amersham and silica gel
60 (0.040—0.063 mm) from Merck.

2.3. Plant material

The botanical names, plant part used, voucher
specimen numbers and collection sites for the
plant material are given in Table 1.

The plant material was dried in an oven at 50°C
and stored at room temperature in brown paper
bags in the dark until extraction.

2.4. Extraction of plant material

Dried material (500 mg) was ground and ex-
tracted with 5 ml water or ethanol for 30 min in an
ultrasound bath. The extraction mixtures were
centrifuged, the supernatants decanted, or filtered
when necessary, and then taken to dryness under
vacuum, The residues were resuspended in water
or ethanol, respectively, giving 2.5 mg residue/ml
water and 20 mg residue/ml ethanol.

2.5. Preparation of sheep seminal vesicle micro-
somal fraction

All procedures were carried out at 4°C. Sheep
seminal vesicles (100 g) were homogenised in 150
ml 0.1 M K-Pi, pH 7.4, containing 1 mM EDTA.
The homogenate was centrifuged at 4000 x g for
15 min; the supernatant was further centrifuged at
17000 x g for 10 min. The microsomes were iso-
lated by centrifugation at 100 000 x g for 1 h. The

microsomal pellet was resuspended in 0.1 M K-Pi,
pH 7.4 and adjusted to 10 mg protein/ml. Aligouts
were stored at —70°C. Protein determinations were
performed with the Bio-Rad protein assay kit.

2.6. Cyclooxygenase assay

The bioassays, with slight modifications, were
performed according to the method of White and
Glassman (1974). Ten microlitres (0.3 ug protein)
of sheep seminal vesicle microsomes and 50 pl of
co-factor solution (L-adrenalin and reduced
glutathione, 0.3 mg/ml each in 0.1 M Tris buffer,
pH 8.2) were preincubated in an ice bath for
15 min. Twenty microlitres of solvent, test solution
or standard solution (20 ul of aqueous solutions;
2.5 pl of ethanolic solutions + 17.5 ul water; 2.5 pl
of a 8 X 10™* M ethanolic indomethacin sol-
ution + 17.5 ul water) and 20 ul [**Clarachidonic
acid (16 Ci/mole, 30 mM) were added and the
assay mixture incubated at 37°C for 10 min. The
reaction was terminated by adding 10 ul 2 N HCl.
A blank was kept in the ice bath. After incubation
5 pl of a 0.2 mg/ml carrier solution of unlabelled
prostaglandins (PGE,:PGF, 1:1) was added.

The prostaglandins were separated from
unmetabolized arachidonic acid by column chro-
matography. Silica gel in eluent 1 (hexane—
dioxane—acetic acid 350:150:1) was packed to a
height of 3 cm in pasteur pipettes. One millilitre of
eluent 1 was added to the assay mixture and this
mixture was applied to the column. The reaction
vial was washed with 1 ml of eluent 1, which was
then applied to the column. The arachidonic acid
was eluted with a further 3 ml of eluent 1. The pro-
staglandins were subsequently eluted with 3 ml
eluent 2 (ethyl acetate—methanol 85:15) directly
into scintillation vials. After mixing with scintilla-
tion solution the radioactivity was counted. All
experiments were performed in duplicate.

3. Results and discussion

The results of the screening for cyclooxygenase
inhibitors are given in Table 1.

Most of the plant remedies used for headache
are ground powders taken as a snuff. Nasal appli-
cation has the advantage that it avoids first-pass
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metabolism and as such is a much more efficient
way of administration than orally taken drugs.
The sniffed drug is distributed over the nasal
mucosa where active substances dissolve in the wa-
tery mucosa and pass directly into the blood. This
way of administration can basically be viewed as
an aqueous extraction. In order to simulate this,
aqueous extracts as well as ethanolic extracts were
prepared. Water and ethanol are the solvents most
commonly available to traditional healers.

The indomethacin standard inhibited cyclooxy-
genase to a level of 66.5%. To classify a plant ex-
tract as active we decided on a minimum inhibition
criterion that should be met. For water extracts,
this was 50% and for ethanolic extracts 70% inhibi-
tion. Indomethacin (0.5 ug) or 50 ug plant extract
residue was added to the assay, respectively. Thus,
a compound with activity similar to indomethacin
should constitute 1% of the residue or, if present
in lower quantities, be more active than in-
domethacin. The minimum inhibition criterion
serves as a working model to select plants for fur-
ther investigation. Using these criteria, two-thirds
of the plants screened could be classified as active.
The high number of active plants in our screening
shows that the ethno-approach is of considerable
value.

The highest inhibition was obtained with ethan-
olic extracts of Bidens pilosa, Eucomis autumnalis,
Harpephyllum caffrum, Helichrysum nudifolium,
Leonotis intermedia, L. leonorus, Ocotea bullata,
Rumex saggitatus, Solanum mauritianum, Syn-
adenium cupulare and Trichilia dregeana.

Phytochemical information about most of the
plants we tested is limited. Some work has been
carried out on species from the same genus as
those in our screening. It is likely that when active
compounds are found in one species, more species
of the same genus contain active compounds of a
similar nature. In addition, when a species con-
tains a compound with known anti-inflammatory
activity that species should also be active.

Anti-inflammatory activity has been reported in
species belonging to similar genera as the species
we found to have inhibitory activity against cyclo-
oxygenase: Bidens campylotheca (Redl et al.,
1994), Clematis (Lewis, 1989), Clerodendrum cyr-
tophyllum (Lewis, 1989), Helichrysum stoechas (L.)

(Reico et al., 1991), Ziziphus sativa (Shah et al.,
1989) and Z. spinachristi (L.) Willd. (Tanira et al.,
1988).

Solanum mauritianum contains solasodine
(Drewes, 1994), a compound with known anti-
inflammatory activity (Lewis, 1989). This could
explain our finding that the ethanolic extract from
this plant was active.

Essential oils of Artemisia species have been
shown to possess anti-inflammatory activity
(Lewis, 1989), therefore the relatively low activity
we obtained with A. afra could be due to the ex-
traction process, which was not aimed at extrac-
ting essential oils. Alternatively, A. afra contains
essential oil of a different composition.

Croton silvaticus-extracts did not inhibit cyclo-
oxygenase, but extracts from C. cajucara are
reported to inhibit phospholipase A, in vitro
(Ichihara et al., 1992), an earlier enzyme in the
arachidonate pathway; so there might well be a ra-
tionale for the ethnopharmacological claim that C.
silvaticus possesses anti-inflammatory properties.

A negative result in the cyclooxygenase assay
does not necessarily mean that the plant is without
anti-inflammatory activity: the active com-
pound(s) could work at other sites in the complex
processes of inflammation.

It is essential that any knowledge obtained from
ethnopharmacologically studies is transferred
back to the traditional practitioners. A project
aimed at the compilation of a primary health care
manual, written for and with traditional healers in
collaboration with university departments, has
recently been initiated.

Research is underway to isolate the active com-
pounds by bioassay-guided fractionation from
some of the species that showed the highest in-
hibitory activity.
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