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SUMMARY

Antibacterial and anti-inflammatory activity of Syzygium jambos and Leucosidea
sericea in addressing acne vulgaris

by

Richa Sharma
Supervisor: Prof. Namrita Lall
Department: Department of Plant Science

Degree: Ph.D. Medicinal Plant Science

Acne is a common universal condition which affects all ages and can have a significant impact on
psychosocial and physical aspects of a person’s life. The conventional acne medication comes with
various side effects. Also, bacterial resistance in an ongoing problem. These facts underscore an urgent

need to search for alternative treatment of acne.

In this thesis, fifty one medicinal plants grown in South Africa were investigated for growth inhibitory
properties against Propionibacterium acnes. The current study is the first scientific report of two plants
namely, Syzygium jambos and Leucosidea sericea for their significant antibacterial activity against P.
acnes. Both the aforesaid plant extracts exhibited noteworthy antioxidant and anti-inflammatory

activity with no toxicity on mouse and human cell lines, very crucial for an anti-acne agent.

For purification of bioactive compounds, the ethanol extracts of S. jambos and L. sericea were
subjected to bioassay guided fractionation. Three known compounds were purified for the first time
from S. jambos, whereas, four known and one new compound were for the first time purified from L.
sericea extract. An analogue of anacardic acid and alpha kosin were found to be active against P. acnes
with significant antibacterial activity very comparable to positive drug control. The Transmission
electron microscopy confirmed the lethal effects of plant extracts and bioactive compounds against the

cells of P. acnes.
Xvii
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The combination study on the aqueous extract of S. jambos and L. sericea depicted additive and
synergistic interactions. The aqueous extract of aforesaid plants in ratio 1:1 showed 24 h hydration

effects in an in vivo study performed at a local industry in Pretoria.
The results gathered herein suggests that S. jambos and L. sericea could be possible alternative
treatment for acne either alone or in combination with each other. The further clinical trials are

underway.
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ABSTRACT

Acne is a common universal condition which affects all ages and can have a significant impact on
psychosocial and physical aspects of a person’s life. Etiologically, it is a multifactorial skin disorder
which is associated with pilosebaceous unit of the skin. Production of increased amount of sebum by
the sebaceous gland is accompanied by the thickening of epidermis at the outlet to the pilosebaceous
follicles. As a result, there is an obstruction to the flow of sebum outwards, and a comedo develops.
Propionibacterium acnes, the causative agent plays a crucial role in the pathogenesis. Their
colonization triggers the host’s inflammatory response and leads to the production of inflammatory
cytokines like interleukin-8 (IL-8) and tumour necrosis factor-o. (TNF-a)). Simultaneously, in anaerobic
environment, the bacteria secrete various hydrolytic enzymes such as, nucleases, nuraminidases,
hyaluronidases, acid phosphatases lecithinases and other lipases. Due to action of these enzymes, the
sebum content changes and reactive oxygen species (ROS) may be released from the impacted
damaged follicular walls. All these events result in the progression of inflammation and the

pathogenesis of disease.

Ethnobotanical studies have documented the use of plants by local people for the treatment of various
skin ailments. Also, plants contain numerous biological active compounds, many of which have been
shown to possess antimicrobial activity. The current study focuses on the high potency of two plants
namely, Syzygium jambos and Leucosidea sericea for their future use as an alternative treatment of

acne.

From an in vitro antibacterial evaluation of 51 ethanol plant extracts against P. acnes, the aforesaid two
plants were found to be the most active, with minimum inhibitory concentration (MIC) values of 31.25

(S. jambos) and 15.62 pg/ml (L. sericea).

Subsequent fractionation of S. jambos extract resulted in the isolation of squalene, an anacardic acid
analogue and ursolic acid for the first time from this plant. Similarly, fractionation of L. sericea extract
resulted in the isolation of phytol acetate, triacontanol, phytol, (E)-3,7,11,15-tetramethylheptadec-2-
ene-1,17-diol and alpha kosin for the first time form this plant. Of all the isolated compounds,
anacardic acid analogue and alpha kosin were found to be the only active compounds against P. acnes

(MIC 7.81 and 1.95 pg/ml, respectively). The transmission electron microscopy (TEM) confirmed the
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lethality of plant extracts and bioactive compounds on the cells of P. acnes. The extract of S. jambos
was found to be non-toxic to mouse melanoma B16-F10 cells and human macrophage U937 cell lines
with ECso (concentration at which 50% cells are viable) values of 450 and 60 pg/ml, respectively.
Whereas, L. sericea extract exhibited moderate toxicity to B16-F10 cells (ECso 55 pg/ml) and a
comparatively higher toxicity to U937 cells (ECso 26 pg/ml). Of all the isolated compounds, only alpha
kosin and a commercially acquired compound, ‘myricetin’, were found to be toxic to both cell lines
with ECso values of <20 pg/ml. The significant antioxidant activity was shown by the extracts of S.
jambos, L. sericea, isolated compound alpha kosin, commercially acquired compounds- myricetin,
myricitrin and gallic acid with ECsg (concentration at which 50% free radical is scavenged) values
varying from 0.9-5.1 pug/ml, comparable to vitamin C (ECso 2 pg/ml), a known antioxidant agent. A
significant inhibition of IL-8 and TNF-a was observed for S. jambos, L. sericea, ursolic acid and

myricitrin.

The agueous extract of S. jambos and L. sericea in 1:1 combination showed synergism and inhibited
the growth of P. acnes at 0.7% (650 pg/ml), comparable to Cytobiol Iris A%, a commercial anti-acne
ingredient. The aqueous extract of L. sericea and S. jambos+L. sericea (1:1) showed hydrating
potential for 24 h in an in vivo study performed at Future Cosmetics, Pretoria.
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CHAPTER 1

General Introduction

1.1. Background and motivation of the study

Acne vulgaris, one of the most common diseases of the skin is ascribed by the formation of comedones,
papules, pustules, nodules and/or cysts as a result of obstruction to the flow of sebum outwards and
inflammation of pilosebaceous units (hair follicles and their accompanying sebaceous gland) (Truter,
2009). It affects children and adolescents, most commonly in puberty. The acne lesions commonly
appear on face, chest and back. In a research article by Nguyen and Su, (2011), a study on a 16-year-
old shows that prevalence of acne was 94% for males and 92% for females, with 14% having moderate
to severe acne. The appearance of acne after 25 years of age is 10% and after 40, 1% in men and 5% in

women.

The Global Alliance is a group of physicians and researchers in the field of acne. In order to improve
outcomes in acne, the Global Alliance in association with national dermatology societies has published
recommendations and have formulated guidelines for the management of acne in 2003. Since then,
there has been active participation of these organisations into acne management by considering the
individual characteristics of the country and simultaneously harmonizing with international
recommendations. In addition, the Global Alliance presented a written consensus opinion to the US
Food and Drug Administration (FDA) Guidance for the Industry on Acne Vulgaris (Docket No. 2005D
0340) regarding development of drugs for acne and design of clinical trials in this arena. Considerable
evidence shows that acne can be a psychologically damaging condition that can last for years. Many
studies have reported persistent occurrence of acne at an adulthood age of 25 and older. The members
of the Global Alliance therefore, believe that acne, one of the most common skin diseases treated in
routine dermatologic care, should be recognized and investigated as a chronic disease (Thiboutot et al.,
2009).

The healthy human skin is colonized by non-pathogenic microorganisms like Staphylococci,
Propionibacteria and Malassezia yeasts. The locally dense or sparse populations, density and
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distribution of these microbes may vary and depend on factors such as sebum secretion, occlusion,
temperature, humidity and age of person (Elsner, 2006). Propionibacterium acnes is a facultative
anaerobic bacterium that plays an important role in the pathogenesis of acne. The pathogenesis of acne
is multifactorial, which begins due to increased sebum production at early puberty. P. acnes flourishes
in the environment created by sebum and leads to primary or secondary skin infections. The abnormal
follicular keratinisation occur as the flow of sebum is restricted and chemotactic factors are produced

which act as pro-inflammatory mediators that lead to inflammation (Leyden, 1997).

The conventional treatment of acne vulgaris includes antibiotic therapy. The antibiotics are regarded as
antibacterial whose primary mode of action is to decrease the number of P. acnes in the skin. However,
many antibiotics have demonstrated inhibitory effects on the production of P. acnes associated
inflammatory mediators and may affect acne by acting as anti-inflammatory agents, an action other
than direct antibacterial. Each year, 5 million prescriptions for oral antibiotics and 1.4 million
prescriptions for isotretinoin are dispensed for the treatment of acne in USA (Stern, 2000). Although
antibiotic therapy has been used for more than 40 years to treat acne, changes in P. acnes antibiotic
sensitivity did not become an issue until the 1970s (Leyden et al., 1973). Since then, the prevalence of
resistant organisms has increased globally (Ross et al., 2001). As a result, clinicians have begun to re-
evaluate therapeutic approaches with the goal of limiting the development of antibiotic-resistant
organisms. Plants and plant extracts have been used for the treatment of skin disorders for centuries.
Because of increasing resistance to antibiotics of many bacteria, plant extracts and plant compounds are
of new interest for their usage as antiseptics and antimicrobial agents in dermatology (Augustin and
Hoch, 2004).

1.2. Objectives of the study

The primary objectives of the present study were as follows:
e Evaluation of the antibacterial activity of the selected plant extracts and to isolate the active
compound(s) from the potent plant extracts.
e Testing of cytotoxicity of samples on human macrophages (U937) and mouse melanoma (B-16-
F10) cell lines.
e Determination of the inhibitory effects of plant extract on the pro-inflammatory mediator

secretion in co-culture of U937 cell lines infected with P. acnes.
3
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e Investigating the effect of Glutathione reductase on the potentially damaging radicals and
reactive oxygen species in the presence of selected samples.

e Evaluation of the anti-inflammatory activity of plant extracts by the inhibition of nitric oxide
(NO) production.

e Investigation of antioxidant activity of extracts.

e Confirming the antibacterial activity of potent extracts by means of Transmission Electron
Microscopy.

The results that stem from these studies will provide valuable information with regard to further

formulations of herbal products for acne and potential use of plant extracts for antimicrobial purposes.

1.3. Structure of thesis

Chapter 1 General Introduction

Chapter 2 A concise review on plants used as traditional medicine and as cosmeceuticals.

Information about skin and acne, its pathogenesis as well as immunology.

Chapter 3 The detailed description of 51 plants including their medicinal uses and
phytochemistry.
Chapter 4 The antibacterial activity of ethanolic extracts of fifty plant against

Propionibacterium acnes using 96 well plated broth dilution methods along

with their antioxidant activity and cytotoxicity.

Chapter 5 Isolation, purification and identification of active compound(s) from Syzygium
jambos and the minimum inhibitory concentration (MIC) of isolated
compound(s) against P. acnes. Further, cytotoxicity investigation of plant
extract on mouse melanoma (B16-F10) and human leukemic monocyte
lymphoma (U937) cells and their active principle for its effective therapeutic
use; determination of inhibitory effects of sample on the pro-inflammatory

mediator secretion in co-culture of U937 cells with P. acnes; investigation of
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the effect of Glutathione reductase on the potentially damaging radicals and
reactive oxygen species; evaluation of the anti-inflammatory activity of plant
extract by the inhibition of nitric oxide (NO) production; investigation of
antioxidant activity of samples and confirming the antibacterial activity of

plant extract by means of Transmission Electron Microscopy.

Chapter 6 Isolation, purification and identification of active compound(s) from
Leucosidea sericea and the MIC of isolated compound(s) against P. acnes.
Further, cytotoxicity investigation of plant extract on B16-F10 and U937 cells
and their active principle for its effective therapeutic use; determination of
inhibitory effects of extract on the pro-inflammatory mediator secretion in co-
culture of U937 cells with P. acnes; investigation of the effect of Glutathione
reductase on the potentially damaging radicals and reactive oxygen species;
evaluation of the anti-inflammatory activity of plant extract by the inhibition
of nitric oxide (NO) production; investigation of antioxidant activity of
samples and confirming the antibacterial activity of plant extract by means of

Transmission Electron Microscopy.

Chapter 7 Synergistic activity of the aqueous extracts of Syzygium jambos and

Leucosidea sericea

Chapter 8 Conclusions and Acknowledgements

Chapter 9 Appendices
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CHAPTER 2

Acne: a review on epidemiology, pathogenesis and treatment options

A section of this chapter is published as a chapter in a book entitled “Acne, etiology, treatment
options and social effects."

2.1 Introduction

Traditional medicine is almost as old as the existence of mankind. This statement is backed by
evidence obtained from studies of human settlements of older civilizations. Paleontologists have found
bunches of medicinal herbs among the fossilized remains (Normann and Snyman, 1996). Plants are the
oldest source of medicine. People of almost all cultures have used them routinely. Before the modern
pharmaceutical industry existed, people relied on folk knowledge and apothecaries (Spinella, 2005). To

illustrate historical role of plant derived medicines, here are some well-known examples:

e Quinine- an alkaloid obtained from bark of Cinchona pubescence. Only effective remedy for
malaria for more than 300 years.

e Atropine- alkaloid from Atropa belladona. Used as heart tonics, eye drops, and injected to treat
Parkinsonism.

e Morphine, codine-alkaloid obtained from Papaver sominiferum. Morphine is powerful
analgesic and codeine as headache remedy and ingredient of cough syrup.

o Taxol- diterpenoid from bark of Taxus brevifolius. Highly effective against cancer.

e Quassinoids- terpenoid from Quassia amara, is used to improve appetite and treat minor
stomach ailments (Van Wyk et al., 1997).

Plants are of relevance to dermatology for both their adverse and beneficial effects on skin and skin
disorders, respectively. Virtually all cultures worldwide have relied historically, or continue to rely on
medicinal plants for primary health benefits. Approximately one-third of all traditional medicines are
for treatment of wounds or skin disorders, compared to only 1-3% of modern drugs. The use of such
medicinal plant extracts for the treatment of skin disorders arguably has been based largely on
historical/anecdotal evidence. Beneficial aspects of medicinal plants on skin include: healing of

wounds and burn injuries (especially Aloe vera); antifungal, antiviral and antibacterial activity
8
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against skin infections such as acne, herpes and scabies (especially tea tree (Melaleuca alternifolia)
oil); activity against inflammatory/immune disorders affecting skin (e.g. psoriasis); and anti-
tumour promoting activity against skin cancer (Mantle et al., 2001).

2.2 Cosmeceuticals

Cosmetics based on herbs and other botanicals are as old as civilization itself. Egypt, the cradle of one
of the earliest ancient cultures, pioneered natural perfumes and skin care preparations. Bath oils and
rubs, moisturizing and cleansing lotions for skin, shampoos and conditioners for hair, all these products
utilize the oils and other by-products of herbs both as main ingredients and subtle additives (Hoffmann
and Manning, 2002). Plant based cosmetics were also common in ancient Greece and in Roman Empire
(Burlando et al., 2010).

Plants have emerged as the best source of cosmetics ingredients that meet the consumer's growing
demand of natural character, efficiency, safety, and are increasingly replacing synthetic ingredients.
Nowadays, cosmetic ingredients are designed by producers, used by consumers and investigated by
researchers to examine their potential for cosmeceutical development. In cosmetic lingo, there is a
name given “cosmeceuticals” (Figure 2.1), that merges cosme(tic) and (pharma)ceutical implications.
This term indicates cosmetic-pharmaceutical hybrids aimed at enhancing the beauty by means of
ingredients that provide additional health-related function or benefit (Burlando et al., 2010).

Pharnacewticalz Co=tietics

Cozmeceuticals

Figure 2.1: Cosmeceuticals

2.3 Skin and acne

Skin is the largest organ of the body. It serves many important functions, including protection,

precutaneous absorption, temperature regulation, fluid maintenance, sensory and disease control
9
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(Gebelein, 1997). Skin disorders affect all ages from neonatal to elderly and cause harm in number of
ways. It has been estimated that skin diseases account to as high as 34% of all occupational disease
(Spiewak, 2000).

Acne (Figure 2.2) is an altered or inflammatory state of hair follicle and associated sebaceous glands,
involving the formation of a plug of keratin and sebum (a microcomedo) which can grow to form an
open comedo (blackhead) or closed comedo (whitehead). It is further worsen by Propionibacterium
acnes, thus producing inflammatory lesions such as papules, pustules, or nodule (Burlando et al.,

2010). P. acnes are gram-positive anaerobic bacteria that are component of the normal microbiota of

human skin.

Figure 2.2: Appearance of acne on face (www.cosmesurge.com)

An increased secretion of sebum is accompanied by thickening of epidermis at the outlet to the
pilosebaceous follicles. This creates an obstruction to flow, and a comedo develops. Colonization of the
follicle with P. acnes and the host inflammatory response to this plays a pivotal role in the

development of the typical inflammatory papulopustular lesion (Shaw and Kennedy, 2007).

It can range from occasional blemishes to a devastating, continuing episode leading to a permanent
scaring. It develops due to genetic predisposition during puberty. The years of greatest severity are
from 16 to 19. The location of acne lesions is generally face, neck, back and chest (Williams and
Schmitt, 1996). Several rating scales are developed with the aim of trying to grade the severity of acne.

Below is classification to describe three grades of acne.

10
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* Mild acne

Patients with mild acne typically have predominantly open and closed comedones (blackheads and
whiteheads) with a small number of active lesions normally confined to the face. Mild acne does not
cause permanent scarring. Any or all of the following is present in case of mild acne: small, tender, red
papules; pustules; and blackheads and/or whiteheads. Mild acne is therefore, characterized by the
presence of a few to several papules and pustules, but no nodules.

* Moderate acne

Similar to mild acne, but more papules and pustules. Patients with moderate acne typically have a few
to several nodules. Lesions are often painful and there is a real possibility of scarring.

* Severe acne

Similar to moderate acne but with nodular abscesses, leading to extensive scarring. Patients with severe

acne have numerous or extensive lesions (Truter, 2009).

2.4 Epidemiology

Acne affects approximately 80% of people aged 11 to 30 years at some time, with about 60% of those
sufficiently affected to seek treatment. Acne lesions typically develop at the onset of puberty. Girls
therefore, tend to develop acne at an earlier age than boys. The peak incidence for girls is between 14
and 17 years, as compared with 15 to 19 years for boys. There may be a familial tendency to acne and
it is slightly more common in boys, who also experience more severe involvement. Acne is more
common in males than females during adolescence, but is more common in women than in men during
adulthood. In addition, white patients are more likely to experience moderate to severe acne, although
black skin is prone to worse scarring. Acne usually resolves within 10 years of onset, although up to
five percent of women and one percent of men in their thirties can have mild persistent acne. The
incidence of acne appears to have fallen in recent years, however, the reasons are unknown (Truter,
2009).

Community-based studies in the UK, Australia, New Zealand, and Singapore have found prevalence
rates ranging from 27% in early adolescence to 93% in late adolescence. The proportions of acne
vulgaris in hospital-based studies of skin disease in Africa have been reported to be 4.6% in Ghana,
6.7% in Nigeria, and up to 17.5% in South Africa. Although, in a preliminary study with regard to the
dermatologic needs of a small rural community in Ethiopia, found that only three of 66 children (4.5%)
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between the ages of 10 and 16 years attending a school had acne, the knowledge of the prevalence and

severity of acne in the larger community in Africa is very poor (Yahya, 2009).

The first survey of dermatological disorders in South Africa was undertaken in 1957. In this study the
relative frequency of skin disease in black patients was calculated as the percentage of dermatological
outpatients. Out of 7029 dermatological outpatients, 1121 i.e. 16% were affected by acne from which
17.5% were black, 7.3% were white, 13.9% were coloured and 13.4% were Indian (Hartshorne, 2003).

2.5 Propionibacterium acnes, the causative agent

Propionibacterium acnes are pleomorphic, coryneform anaerobic Gram positive bacilli. They appear as
small, opaque, enamel-white circular colonies. Cells can measure from 0.5 to 0.8 um by 1.5 um.
Transmission electron micrograph of P. acnes showed the outer cell wall in lined with cytoplasmic
membrane. In the centre is a nucleoid surrounded by ribosomes. Mesosomes are also present (Figure
2.3).

Figure 2.3: Transmission Electron micrographs of a thin section of Propionibacterium acnes.
Labelled structures: cell wall (CW), cytoplasmic membrane (CM), nucleoid (N), ribosomes (R)
and mesosomes (M).
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Cutaneous Propionibacteria secrete nucleases, nuraminidases and hyaluronidases, acid phosphatases
lecithinases and other lipases. It was suggested that hyaluronidase can split extracellular substance of
cell wall of sebaceous ducts and thus increase the permeability of epithelial follicles. Nuraminidase can
damage the cell and tissue membranes, affecting the sialic acid residues on surface of the cells. Under
the action of proteases of P. acnes, which also possesses keratinolytic activity, small chemotactic

peptides are produced that may have a role in the onset of inflammation (Vorobjeva, 1999).

2.6 Pathogenesis of Propionibacterium acnes

The pathogenesis of acne vulgaris is multifactorial, including increased sebum production,
comedogenesis, P. acnes proliferation and inflammation (James, 2003). An increased secretion of
sebum is accompanied by thickening of epidermis at the outlet to the pilosebaceous follicles (Figure 2.4
a). This creates an obstruction to flow, and a comedo develops (Figure 2.4 b). Colonization of the
follicle with P. acnes and the host inflammatory response to this plays a pivotal role in the
development of the typical inflammatory papulopustular lesion (Figure 2,4 c¢,d) (Shaw and Kennedy,
2007).

Epidermis Sebacecus >
gland > :
Plugged ‘
follide >
- 3 )
>
= J
Accumulation of Accumulation of Propionibacterium Marked
epithelial cells and shed keratin and acne.s . inflammation,
keratin sebum pr?l|ferat|on, . scarring
mild inflammation
A EARLY B LATER C  INFLAMMATORY D NODULE
COMEDOME COMEDOME PAPULE / PUSTULE cr

Pathogenesis of Acne

Figure 2.4: Pathogenesis of acne (www.deerfielddermatology.com)
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The newest data concerning acne pathophysiology demonstrate that the relationships between the
development of P. acnes, inflammation, and hyperkeratinization are more complex than previously
recognized. Theories regarding the sequence of events in acne development have evolved in recent
years. Firstly, it is known that P. acnes contribute to inflammation through activation of the innate
immune system, including complement and toll-like receptors, and that oxidized lipids in sebum can
stimulate inflammatory mediators, and it is clear that inflammatory proteins can mediate acne. These
mediators include certain matrix metalloproteinases, which are present in sebum; it has been shown
that the production of these matrix metalloproteinases decreases after the resolution of acne lesions
with treatment. Fourth, and finally, it also has been shown that the sebaceous gland is part of a
neuroendocrine organ; it is not yet known how sebaceous gland activity might be mediated using the
neuroendocrine inflammatory apparatus, but this represents an area for potential research in the future
(Friedlander et al., 2010).

2.7 Immunology of acne

Propionibacterium acnes is the predominant organism living on sebaceous region of skin. It
metabolises the triglyceride of the sebum and triggers the inflammatory events associated with acne
(Webster and Kim, 2008). P. acnes act as immunostimulator which produce a variety of enzymes and
biologically active molecules like lipases, proteases, hyaluronidases and chemotactic factors involved
in development of inflammatory acne. The main components of the pilosebaceous unit on the skin,
such as keratinocytes and sebocytes, can be activated by P. acnes, leading to the production of pro-
inflammatory cytokines (Leeming et al., 1985). P. acnes induce monocytes to secrete pro-inflammatory
cytokines like interleukins (IL-8, IL-1B) and tumour necrosis factor-a (TNF-a) (Kim, 2005) and thus

play an important role in pathogenesis of inflammatory acne (Figure 2.5).

P. acnes produce both high and low molecular weight chemotactic factors, one of which is lipase which
attract human neutrophils. Once neutrophils arrive, enzymatic digestion of follicular wall occurs by
neutrophil lysosomal hydrolytic enzymes. P. acnes itself also elaborates proteases and other
degradative enzymes, which play some part in comedonal rupture and thus cause inflammation. They
induce inflammatory response by activating innate immune cells, such as monocytes/macrophages to
secrete proinflammatory cytokines, including IL-8, matrix metalloproteins (MMP) and TNF-a through

toll like receptors (TLR) 2-dependent mechanism (Webster and Kim, 2008).
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Chemokine, cyiokine release

IL-8, TNFu,
IL-12, MCP-1

Skin Venules

Figure 2.5: Inflammation of skin in response to the bacterial infection

The innate immune cells i.e. macrophages express pattern recognition receptors (PRRs), such as human
TLRs, which are transmembrane proteins capable of mediating responses to pathogen-associated
molecular patterns (PAMPs). When TLRs are activated by exposure to microbial ligands, various
factors are activated which ultimately activate nuclear factor kappa B (NF-kB) that initiates TNF a,
interleukin and MMP (Webster and Kim, 2008).

The TLR2-dependent production of IL-8 may be important in the pathogenesis of acne, as it is a known
neutrophil chemo attractant, which contribute to the formation of inflammatory lesion. Matrix
metalloproteins (MMP) play a role in inducing inflammation and scar formation in acne (Webster and
Kim, 2008).

2.8 Conventional drugs available for treating acne

Since there is a correlation between the reduction in P. acnes number and clinical improvement in
patients adequately treated with antimicrobial agents and/or antibiotic therapy, which reduces the
population of P. acnes, has been a mainstay of treatment for acnes over the past 25 years.
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The structured approach for treating acne is as follows:

For mild acne: Topical treatment indicated like use of a comedolytic (retinoid, benzoyl peroxide OR
azelaic acid).
Possible side-effects: Benzoyl peroxide and retinoid cause dryness, redness and irritation of

skin. Benzoyl peroxide also bleach clothes and hair whereas, azelaic acid leads to hypopigmentation.

For moderate acne: Oral plus topical treatment. Oral antibiotic like tetracycline if over 12 years of
age, erythromycin, if younger.
Possible side-effects: Tetracyclines can be associated with photosensitivity, and patients should

be cautious in terms of sun exposure. Erythromycin cause frequent gastrointestinal disorders.

For severe acne: Oral plus topical treatment with Dianette or Isotretinoin. A surgery may be
recommended in extreme conditions.

Possible side effects: Dianette is associated with an increased risk of venous
thromboembolism. Skin and mucous membrane dryness occur in almost all who are treated with
Isotretinoin (Shaw and Kennedy, 2007).

Antibiotics have been implemented in the treatment of P. acnes due to their bacteriostatic nature, which
reduces the pathogen numbers, lipase activity and chemotactic factors produced by the infection of the
pathogen. Commonly used antibacterial- clindamycin, erythromycin and tetracycline are all from
biological sources, more specifically bacteria. Erythromycin (Scaglione and Rossoni, 1998), retinoids
and tretinoin (Wolf, 2002) are used as anti-inflammatory drugs for acne. Clindamycin originates from
Streptomyces lincolnensis, Erythromycin - Streptomyces erythreus; and Tetracycline - Streptomyces

species.

The crisis of newly emerging diseases and the resistance of many pathogens to currently used drugs,
coupled with the adverse side-effects of many of these drugs have necessitated the continuous search
for new drugs that are potent and efficacious with minimal or no adverse side-effects (Amoo, 2009).
However, P. acnes strains with clinically significant antibiotic resistance are identified from acne
patients with long antibiotic treatments (Ross et al., 1997) to both erythromycin and clindamycin due to

their long-term viability as topical anti-acne therapies. Only through judicious use of combination
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topical therapies (e.g., topical retinoid, benzoyl peroxide or azelaic acid plus clindamycin or
erythromycin) can both clindamycin's and erythromycin's widespread utility be preserved in this
disorder (Guay, 2007). The reported resistant strain of P. acne is P 37 which is erythromycin resistant
(Ross et al., 1997). More recently it has been demonstrated that biofilm formation by P. acnes increases
resistance against antimicrobial agents (Coenye et al., 2007). These problems may be the roots of

clinical failure to treat the acne.

2.9 Possible potential of plants for treating acne

The plant kingdom is known to contain many novel biologically active compounds, many of which
could potentially have a higher medicinal value when compared to some of the current medications. So
there arises a need for search of new effective bioactive compounds to overcome this. A well-known
plant extract studied for acne treatment, Tea tree oil or Melaleuca oil, originating from the Australian
medicinal plant Melaleuca alternifolia, has been used in a clinical trial study to determine its
effectiveness against acne (Carson et al., 2006). A crude drug extract called Kushen that is made from
the fried roots of Sophora flavescens (Leguminosae) contained prenylflavanone derivatives were
shown to have antibacterial activity against P. acne (Kuroyanagi et al., 1995). During previous studies
Hemidesmus indicus, Eclipta alba, Cucubito pepo, Euphorbia hirta showed MIC value of 0.05, 0.66,
1.25 and 1.55 mg/ml, respectively (Kumar et al., 2007). Rhinacanthins-rich Rhinacanthus nasutus
extract exhibited potent bacterioststic activity against P. acnes with MIC value of 8-16 pg/ml (Puttarak
et al., 2010). The antibacterial activity of pomegranate rind extract containing 13% w/w ellagic acid
exhibited a bacteriostatic activity against P. acnes at MIC of 15.6 pg/ml (Panichayupakaranant et al.,
2010). Methanolic extracts of Rosa damascene, Eucommia ulmoides and llex paraguariensis were
found to inhibit the growth of P. acnes with MICs of 2, 0.5 and 1 mg/ml, respectively (Tsai et al.,
2010).

South Africa has remarkable biodiversity and a rich, extant herbal medicine tradition with origins that
probably reach back to Paleolithic times. It is estimated that there are at least 2,00,000 indigenous
healers in South Africa. Medicinal plants are widely used in traditional therapeutics, and it is likely that
at least 2500 species of plant are commonly used as medicines. A South African pharmaceutical
company, Noristan Ltd, investigated South African medicinal plants over a period of almost 20 years.

Noristan found that 80% of the local medicinal plants that they had tested exhibited pharmacological
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activity (Normann and Snyman, 1996).

There are many South African plants which are used in herbal cosmetics. Rooibos (Aspalathus linearis)
is rich in flavanoids, polyphenols, phenolic acids, oligosaccharides and polysaccharides (Dos et al.,
2005). Rooibos proved to exhibit anti-inflammatory and anti-microbial properties and is used for
cosmetic applications. Artemisia herba-alba is also popular for skin ailments. A poultice of leaf is
applied to any glandular or skin inflammation (Dweck, 1995). The leaves and roots of Aloe ferox are
applied topically, sometimes mixed with animal fat, or taken internally to treat conditions such

as eczema, dermatitis and acne (Van Wyk et al., 1997).

Therefore, there is a wide scope to obtain new drugs from plants that can have potential as

antibacterial, anti-inflammatory and antioxidant agents.
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CHAPTER 3

Plants selected for the present study

3.1 Introduction

According to the World Health Organisation, about 70-90% of the world’s population relies mainly on
plants for their primary health needs. Also, in recent years, medicinal plants have represented a primary
health source for various pharmaceutical industries. It has been stated that “there is plant for every need
on every continent” and remarkably it appears to be true (Ayyanar and Ignacimuthu, 2011). Based on a
survey by WHO in 1993, it was estimated that traditional practioners provide 80-90% treatments in
countries like India, Africa and Bangladesh for various ailments like malaria, colds, cough, fever,

arthritis, skin disorders, oral diseases, tuberculosis and many others (Prakash and Gupta, 2005).

Herbal medicines are also an important part of the culture and traditions of African people (Mander,
1998). Southern Africa is one of the richest centres of plant diversity in the world (Arnold and De Wet,
1993). Many of these plants have been used for several centuries in traditional medicine for the
prevention and treatment of ailments including microbial diseases (lwu, 1993; Hutchings et al., 1996).
The art of herbal healing has very deep roots in dermatological ailments as well. Today, most of the
population in urban South Africa, as well as smaller rural communities, are reliant on herbal medicines

for their health care needs (Mander, 1998).

Ethnobotanical studies have documented the use of plants by the local people for the treatment of
various skin ailments (Hutchings et al., 1996). Different plant parts commonly used as cosmetics or
face masks, known as umemezis, are widely used in southern Africa for skin problems like

inflammation, wounds, burns, eczema and puberty acne (Van Wyk and Gerick, 2000).

Acne is one of the most common skin diseases where colonisation of Propionibacterium acnes plays an
important role in pathogenesis and inflammation. For the present study, 51 plants were tested for their
activity against P. acnes. A few plants were collected randomly whereas others were collected based on
their ethnobotanical information. Next section contains description of the plants selected for this study.
The biological activity and phytochemistry are summarised in table 3.1 at the end of this chapter.
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3.2 Description of selected plants

3.2.1 Acacia caffra (Thunb.) Willd.

Description

Acacia caffra (Thunb.) Willd. belongs to the family Leguminosae and is commonly known as cat-
thorn. It is a tree which can grow up to a height of 14 m and has an irregular spreading crown. The
attractive foliage bears bright green, drooping and feathery leaves. The flower spikes are creamy white,
large and conspicuous. The plant is indigenous to South Africa and is found in the coastal areas of
KwaZulu-Natal and the Eastern Cape and in some areas of the Western Cape (Aubrey, 2001).

Medicinal use

The Zulus, an African tribe use the infusion of bark for blood disorders, various parts of the plant are

administered by infants for abdominal problems (Hutchings et al., 1996).

Figure 3.2.1: Acacia caffra (www.plantzafrica.com)

Biological activity and phytochemistry

The previous studies have reported isolation of proteracacinidin ent-oritin-(4 — 5) epioritin-43-ol, 8-
O-methylepioritin-4a-ol, 3-O-methyl-7,8.4'-trihydroxy-flavone and other teracacidin analogues from
the methanol extract of heartwood of A. caffra (Malan, 1995). However, based on literature search no

antimicrobial activity of plant extract was found.
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3.2.2 Acacia galpinii Burtt Davy

Description

Acacia galpinii Burtt Davy belongs to family Leguminosae and is commonly known as monkey-thorn.
It is a large tree which grows up to a height of 30 m. It has luxuriant light green foliage with maroon to
purple buds which open in cream catkin flowers. The bark is papery and flaky in patches. The young
branches have smooth green bark. The plant is indigenous to Zambia, Zimbabwe, Malawi and South
Africa (Mutshinyalo, 2003).

Medicinal Use

The plant is medicinally used as demulcent and mucilaginous (Van Wyk and Gerick, 2000).

Figure 3.2.2: Acacia galpinii (www.plantzafrica.com)

Biological activity and phytochemistry

It was found that the acetone and chloroform leaves extract of A. galpinii inhibited the growth of
Staphylococcus aureus and Escherichia coli (Eloff and Katerere, 2004). The previous researchers have
isolated proanthocyanins, teracacidin and proteracacinidin epioritin from the methanol extract of the
heartwood of A. galpinii (Bennie et al., 2002).
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3.2.3 Acacia mellifera Benth.

Description

Acacia mellifera Benth. belongs to the family Leguminosae and is commonly known as Blackthorn. It
is a tall round shrub or small tree which grows up to a height of 9 m. The leaves are pinnate, obliquely
ovate and asymmetrical. The branches are covered with very sharp curved thorns. The bark is smooth
and grey with white lentils on young branches. The plant is native to Ethiopia, Saudi Arabia and
commonly found throughout western, eastern and southern Africa (Nonyane, 2013).

Medicinal use

A. mellifera has been used widely in traditional African medicines against various diseases. The stem-
bark of A. mellifera is used in Africa as a treatment for pneumonia, malaria, primary infection of
syphilis, sterility and stomach ache (Lalitha et al., 2010). A community in Kenya known as “Kipsigis”
uses the water extract from the plant for the treatment of various skin diseases, coughs and

gastrointestinal ailments (Mutai et al., 2009).

Figure 3.2.3: Acacia mellifera (www.plantzafrica.com)

Biological activity and phytochemistry

Previous studies have reported the antimicrobial activity of chloroform and methanol extract of A.

mellifera against S. aureus, Cryptococcus neoformans, Candida albicans and Microsporum gypseum.
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The fractionation of crude dichloromethane (DCM) and methanolic extract yielded three triterpenoids,
namely, (20S)-oxolupane-30-al, (20R)-oxolupane-30-al, and betulinic acid. The three compounds
showed activity against S. aureus and only (20S)-oxolupane-30-al showed activity against clinical

isolate of M. gypseum (Mutai et al., 2009).

3.2.4 Aloe arborescens Mill

Description

Aloe arborescens Mill belongs to the family Aloaceae and is commonly known as krantz aloe. It is a
multiheaded shrub which grows up to a height of 2-3 m. The leaves are grey green in colour with
armed margins and they are arranged in rosettes. The large colourful flower spikes are borne in
profusion. The plant is native to southern Africa (Hankey and Notten, 2004).

Medicinal use
A. arborescence has been widely used for medicines and cosmetics. The leaves of this plant have been
found to possess purgative properties. The leaf sap was traditionally used to treat burns and other skin

inflammation in South Africa (Hutchings et al., 1996).

Figure 3.2.4: Aloe arborescence (www.plantzafrica.com)

Biological activity and phytochemistry
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In a study conducted by Jia et al., 2008, a medium containing A. arborescens extract displayed growth
inhibition zone of 0.5+ 0.03 cm against fungus spore, C. neoforman. The leaves of A. arborescens
were reported to contain secondary phenolic metabolites such as barbaloin, aloeresin and aloenin
(Gutterman and Volfson, 2000).

3.2.5 Aloe barbadensis Mill

Description

Aloe barbadensis Mill belongs to the family Aloaceae and is commonly known as Aloe vera. It is a
stem less plant with one to several rosettes of thick, fleshy and non-thorny leaves. The flowers are
erect, yellow or red colour and found in clusters. The fruit is a triangular capsule containing numerous
seeds. The plant is native to northern parts of Africa and Mediterranean region of southern Europe
(Kane, 2006).

Medicinal Use

The leaf sap of Aloe vera has medicinal properties associated with wound healing and cosmetic
application. It has significant ability in promoting vascularisation, reducing edema and inflammation
(Davis et al., 1989; Hutchings et al., 1996; Lee et al., 2000).

Figure 3.2.5: Aloe barbadensis (http://www.google.co.za/ imghp)

Biological activity and phytochemistry
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The hydroalcoholic leaves extract of A. barbadensis was found to exhibit minimum fungicidal
concentration between 80 and 100 pl/ml against the mycelial growth of Botrytis gladiolorum, Fusarium
oxysporum gladioli, Heterosporium pruneti and Penicillium gladioli (Casian et al., 2007).
Phytochemical investigations showed that A. vera contains mono and polysaccharides, tannins, sterols,
organic acids, enzymes, saponins, vitamins and minerals. The main constituent of A. vera plant extract

was found to be aloine, an anthraquinone heteroside (Bajwa et al., 2007).

3.2.6 Aloe ferox Mill.

Description

Aloe ferox Mill. belongs to the family Aloaceae and is commonly known as Red aloe. It is a robust,
single-stemmed succulent plant with broad and spiny leaves. The flowers are borne in large flower
head between five and eight branches and each carry a spike like head of flowers. The plant is native to
southern parts of South Africa (Aubrey, 2001).

Medicinal use

The leaf sap of A. ferox possesses wound healing properties and is used in cosmetic products. The plant

is a common remedy for skin irritations, cuts, abrasions, minor burns, sunburn, bruises and acne
(Klopper and Smith, 2010).

Figure 3.2.6: Aloe ferox (www.plantzafrica.com)
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Biological activity and phytochemistry

The previous studies have reported antimicrobial activity of methanol extract of A. ferox against
Neisseria gonorrhoea (minimum inhibitory concentration (MIC) 0.5 mg/ml) and fungus spore, C.
neoformans (growth inhibition zone of 1.2 £ 0.05 cm). The isolated pure compound aloin inhibited the

growth of both N. gonorrhoea and C. albicans (Kambiz and Afolayan, 2008).

3.2.7 Aloe sessiliflora Pole-Evans.

Description

Aloe sessiliflora Pole-Evans also known as Aloe spicata L.f. belongs to family Aloaceae and is
commonly known as Lemombo aloe. It is a shrub which usually grows less than 1 m in height. The
stem is stout, erect and sometimes branched. The matured leaves spread horizontally or are recurved.
The inflorescence is unbranched raceme with numerous flowers set closely. The plant is native to

Zululand, Swaziland and northern Transvaal (Jeppe, 1969).

Medicinal Use
The plant is used traditionally to treat the uterus disorders and is believed to promote menstruation
(Hutchings et al., 1996; Van Wyk and Gerick, 2000).

Figure 3.2.7: Aloe sessiliflora (http://www.google.co.za/ imghp)

Biological activity and phytochemistry
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Based on literature search, no antimicrobial activity of A. sessiliflora was found. However, ethanol leaf
extracts of A. sessiliflora exhibited 13% tyrosinase inhibitory activity at concentration of 500 xg/ml
(Mapunya et al., 2012).

3.2.8 Anchusa capensis Thunb.

Description
Anchusa capensis Thunb. belongs to the family Boraginaceae and is commonly called as Cape-forget
me not. It is a vigorous herb with tall stems of blue flowers shooting up from clumps of bright green
leaves. The stem is thick at bottom, gets thinner as extended. The leaves are soft and hairy. The plant
originated in USA and is also grown in Europe, North Africa, South Africa and Western Asia (Van der
Walt, 2000).

Medicinal Use

The plant has been found to be a traditional phytomedicine. Other uses include neurotoxins and
mutagenic (Wink and Van Wyk, 2008).

Figure 3.2.8: Anchusa capensis (www.plantzafrica.com)

Biological activity and phytochemistry
No biological activity and phytochemistry was found based in the literature.
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3.2.9 Annona senegalensis Pers.

Description

Annona senegalensis Pers. belongs to the family Annonaceae and is commonly known as wild custard
apple. It is a small tree of 2-6 m height. The bark is smooth to roughish with roughly circular flake
exposing paler patches of under bark. The leaves are alternate, simple, oblong, ovate or elliptic.
Flowers are crimson and are borne solitary. The fruits are cylindrical, fleshy and orange-brown in
colour. It is native to tropical east and northeast, west and west-central, and southern Africa, as well as
southern subtropical Africa, and islands in the western Indian Ocean. Specific to the nation of South

Africa, it is found in KwaZulu-Natal, Limpopo and Mpumalanga (Agroforestry Tree Database, 2012).

Medicinal Use

The bark is used for treating guinea worms and other worms, diarrhoea, gastroenteritis, snakebite,
toothache and respiratory infections. Gum from the bark is used in sealing cuts and wounds. The leaves
are used for treating pneumonia and as a tonic to promote general well-being. The roots are used for
stomach-ache, venereal diseases, chest colds and dizziness. Various plant parts are combined for

treating dermatological diseases and ophthalmic disorders (Agroforestry Tree Database, 2012).

Figure 3.2.9: Annona senegalensis (http://www.google.co.za/ imghp)

Biological activity and phytochemistry
During previous studies, the water and methanol extracts of A. senegalensis showed activity against
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Pseudomonas aeruginosa and S. aurens with MIC value of 62.5 mg/ml (Lino and Deogracious, 2006).
From the bark extract of A. senegalensis, kauran-16a-ol, kaur-16-en-19-oic acid, kauran-19-al-17-oic
acid, and 19-norkauran-4a-ol-17-oic acid were isolated by previous researchers (Eshiet and Akisanya,
1971).

3.2.10 Arbutus unedo L.

Description

Arbutus unedo L. belongs to family Eriaceae and is commonly known as strawberry tree. It is
an evergreen shrub which grows up to a height of 2.5 m. The leaves are dark green and glossy with
serrated margins. The hermaphrodite flowers are white, bell-shaped, 4-6 mm in diameter and produce
panicles. The fruits are small berries, with globular shape and vary considerable in size. The plant is
native to the coastal regions of Mediterranean extending from southern Europe to western Asia and
northern Africa (Benhouhou, 2005).

Medicinal Use

The leaves, bark and root of A. unedo are reported to possess astringent and diuretic properties. The
plant was traditionally used for treatment of sore and irritated throats. The leaves and fruit of the plant
are reported to possess antioxidant properties (Ziyyat and Boussairi, 1998; Kivack and Mert, 2001;
Pabuccuoglu et al., 2003).

Figure 3.2.10: Arbutus unedo (http://www.google.co.za/ imghp)
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Biological activity and phytochemistry

The ethyl acetate, methanol and acetone extract of aerial parts of A. unedo inhibited the growth of S.
aureus, Enterococcus faecalis, Staphylococcus epidermis and Staphylococcus saprophiticus with zones
of inhibition ranging between 7-29 mm (Sassi et al., 2007). Seven phenolic compounds, namely,
arbutin, B-D-glucogalline, gallic acid 4-O-B-D-glucopyranoside, 3-O-galloylquinic acid, 5-O-
galloylquinic acid, 3-O-galloylshikimic acid and 5-O-galloylshikimic acid were isolated from methanol
extract of A. unedo (Pawlowska et al., 2006).

3.2.11 Aspalathus linearis R.Dahlgren

Description

Aspalathus linearis R.Dahlgren belongs to the family Leguminosae and is commonly known as
rooibos. It is a shrub of half to two meters with bright green and needle shaped leaves. The small,
yellow, typically pea-shaped flowers are produced in spring and early summer. The species is
exceptionally variable. The plant is endemic to western parts of Cape and can be found naturally from
the Cape Peninsula northwards to Nieuwoudtville (Van Wyk et al., 1997).

Medicinal Use
Rooibos tea is a popular health beverage. It is reported to be beneficial in eczema and possesses
antispasmodic activity. Traditional medicinal uses of rooibos in South Africa include alleviation of

infantile colic, allergies, asthma and dermatological problems (Van Wyk et al., 1997).

)
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Figure 3.2.11: Aspalathus linearis (www.plantzafrica.com)
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Biological activity and phytochemistry

The hot water and ethyl acetate extract of A. linearis was reported to show a growth inhibitory effect
against E. coli, S. aureus, Bacillus cereus, Listeria monocytogenes, Streptococcus mutans and
Saccharomyces cerevisiae (Scheepers, 2001). Based on previous studies, many compounds have been
isolated from this plant. Flavonoids isolated from rooibos tea include aspalathin, nothofagin, orientin,
iso-orientin, rutin, isoquercitrin, vitexin, isovitexin, chrysoeriol, quercetin and luteolin. It was reported
that the phenolic acids in rooibos tea consist of protocatechuic acid, caffeic acid, p-hydroxybenzoic
acid, vanillic acid, p-coumaric acid, ferulic acid and syringic acid which possess high levels of minerals
and free radical capturing properties. Most of these compounds are widely distributed in nature and
have shown to possess antioxidative properties. Topical application of rooibos extract are believed to
alleviate dermatological problems like acne and eczema (Van Wyk et al., 1997).

3.2.12 Barleria albostellata C. B. Clarke

Description

Barleria albostellata C. B. Clarke belongs to the family Acanthaceae and is commonly known as grey
barleria. The plant is a medium to large, multi-stemmed shrub which grows up to a height of 2 m. The
leaves are whitish green, velvety and arranged in opposites. The plant produces beautiful white tubular
flowers (Froneman and Roux, 2007). The plant is native to Africa and is found in woodland areas of

South Africa, as well as in Zimbabwe.

Figure 3.2.12: Barleria albostellata (www.plantzafrica.com)
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Medicinal Use
The plant possesses antimicrobial, anti-inflammatory and antioxidant properties. Due to relatively high
flavonoid content, with a contributing effect from iridoid and tannin compounds, this plant has

medicinal and pharmacological importance (Stephen, 2010).

Biological activity and phytochemistry

During previous studies, the petroleum ether (PE), ethanol and DCM extract of leaves showed activity
against C. albicans with MIC values ranging from 1.17-4.68 mg/ml. The stem extract was also found to
be active against the same pathogen with MIC values ranging from 0.78-3.12 mg/ml (Amoo et al.,
2011). Another study showed antibacterial activity of the ethanolic, DCM and PE extract of leaves of
B. albostellata against Bacillus subtilis, S. aurens, E. coli and Klebsiella pneumonia with MIC values
ranging from 3.12-0.78 mg/ml and only ethanolic extract of stem was reported to be active against
these micro organisms (Amoo et al., 2009). The details of compounds and phytochemistry of this plant

is not found in the literature.

3.2.13 Barleria repens Nees

Description

Barleria repens Nees belong to the family Acanthaceae and is commonly known as small bush violet.
It usually forms a rounded to spreading busy shrub and grows to a height of 0.7 m. The leaves are soft,
shiny and dark green in colour. The flowers are large and are deep- purple or pink-red in colour. The
fruit is an explosive club-shaped capsule. It is found throughout woodland and forest, from KwaZulu-
Natal northwards to tropical Africa (Joffe, 2003).

Figure 3.2.13: Barleria repens (www.plantzafrica.com)
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Medicinal Use
The plant possesses antimicrobial, anti-inflammatory and antioxidant properties. Due to relatively high
flavonoid content, with a contributing effect from iridoid and tannin compounds, this plant has

medicinal and pharmacological importance (Stephen, 2010).

Biological activity and phytochemistry
Based on literature search, no biological activity and phytochemistry was found.

3.2.14 Broussonetia papyrifera (L.) Vent.

Description

Broussonetia papyrifera (L.) Vent. belongs to family Moraceae and is commonly known as paper
mulberry. It is a small tree which may grow up to 12 m in height. The leaves are simple with three to
five lobes. The flowers are elongated with male spikes up to 8 cm long and female axillary globose
heads up to 2.5 cm long, and are present on separate male and female trees. The fruit is a globose to

club-shaped syncarp. The plant is native to Japan and is found globally (Whistler and Elevitch, 2006).

Medicinal Use
The plant is reported to possess the following medicinal properties: astringent, for skin ailments,
stomachic, tonic, diaphoretic, diuretic and stimulant (Whistler and Elevitch, 2006; Dweck, 2012).

Figure 3.2.14: Broussonetia papyrifera (http://www.google.co.za/ imghp)

Biological activity and phytochemistry
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During previous studies, the antifungal activity of root extract of B. papyrifera was reported by Yu et
al. (2001). Papyriflavonol A and a prenylated flavonoid [5,7,3",4°- tetrahydroxy-6,5-di-(y,y-
dimethylallyl)-flavonol isolated from the root bark of B. papyrifera showed a broad-spectrum
antimicrobial activity against C. albicans, S. cerevisiae, E. coli and S. aureus with MIC values ranging
between 10-25 mg/ml (Sohn et al., 2010).

3.2.15 Buxus macowanii Oliv.

Description

Buxus macowanii Oliv. belongs to family Buxaceace and is commonly known as Cape box. The Cape
box is a small, very slow-growing tree up to about 9 m tall. It has a clean slender, greeny-brown stem
with shiny green leaves which create the crown. The twigs are angled and hairy. Male and female
flowers are borne separately and are held on short axils. The fruit is a small brown capsule (Dlamini
and Turner, 2002). B. macowanii mainly originates from the Eastern Cape forests and extends to the

eastern Northern Province.

Medicinal Uses

The plant is reported to be a useful remedy for the following ailments: gout, malaria, rheumatism and
skin disorders (Wink and Van Wyk, 2008).

Figure 3.2.15: Buxus macowanii (http://www.google.co.za/ imghp)

Biological activity and phytochemistry
In a recent study, the dichloromethane extract of B. macawonii afforded five novel triterpenoidal

alkaloids, 31-hydroxybuxatrienone, macowanioxazine , 16a-hydroxyma-
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cowanitriene, macowanitriene and macowamine, along with two known Buxus bases, Nb-
demethylpapillotrienine and moenjodaramine (Lam, 2012). However, antimicrobial activity of the

crude extract has not been reported.

3.2.16 Carpobrotus edulis (L.) L. Bolus

Description

Carpobrotus edulis (L.) L. Bolus belongs to family Azioaceae and is commonly known as sour fig. It is
a fleshy succulent perennial mat-like creeper with juicy erect leaves. The yellow flowers are large and
fleshy which develop into fragrant fleshy fruit. The original occurrence of C. edulis was in sandy areas
of Western Cape Province and along the Cape south coast to the Eastern Cape (Van Wyk et al., 1997).

Figure 3.2.16: Carpobrotus edulis (www.plantzafrica.com)

Medicinal Use

The leaf juice is traditionally used to treat infections of mouth and throat, eczema, wounds and burns.
The leaves are taken orally for dysentery, digestive troubles, tuberculosis, as diuretic and as styptic.
The plant is an effective remedy against toothache, earache and vaginal thrush (Van Wyk et al., 1997).

Biological activity and phytochemistry

The crude methanolic extract of plant showed antibacterial activity against Moraxella catharralis at
concentration of 50 mg/cm?®. Five compounds namely, rutin, neohesperidin, hyperoside, cactichin and
ferulic acid were isolated from ethanolic extract of C. edulis, which showed growth inhibitory activities
against B. subtilis, S. epidermis, S. aureus, Streptococcus pneumoniae, E. coli, P. aeruginosa and

Streptococcus pyogens at concentration of 10 mg/cm?® (Van der Watt and Pretorius, 2001).
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3.2.17 Ceratoniasiliqua L.

Description

Ceratonia siliqua L. belongs to the family Leguminosae and is commonly known as carob tree. This
tree grows up to 10 m tall. The crown is broad and semi-spherical, supported by a thick trunk with
brown rough bark and sturdy branches. Leaves are long, alternate, pinnate, and may or may not have a
terminal leaflet. It is native to the Mediterranean region including Southern Europe, Northern Africa,

the larger Mediterranean islands (Batlle and Tous, 1997).

Medicinal Use
The plant is used as common sweetner, aphrodisiac; the pods are used as a medicine for coughs and
sore throat. Its bark and leaves are used as antidiarrheal and diuretic in Turkish folk medicine. The

fruits of this plant are traditionally used as antitussive and against warts (Kivack et al., 2002).

Biological activity and phytochemistry

The methanol, hexane, ethyl acetate and ethanol extract of C. siliqua showed inhibitory activity against
E. coli, Salmonella typhirium, Enterobacter cloacae, P. aeruginosa, S. aureus, S. epidermis and C.
albicans with zones of inhibition ranging between 7-22 mm (Kivack et al., 2002). The presence of
flavonoids like myricetin, quercetin, kaempferol, luteolin, genisten, taxifolin was reported in the leaf
extract of C. siliqua (Vaya and Mahmood, 2006).
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Figure 3.2.17: Ceratonia siliqua (http://www.google.co.za/ imghp)

3.2.18 Combretum apiculatum Sond.
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Description

Combretum apiculatum Sond. belongs to the family Combretaceae and is commonly known as red
bushwillow. It is a single or multi stemmed tree that grows up to a height of 3-10 m. The leaves are
simple, shiny yellow-green in colour, alternate, opposite or in whorls. The flowers are yellow to
creamy green and strongly scented. The fruit is four-winged, almost round to ovoid in shape, and
yellowish-green in colour with a single seed in the centre. It is widespread in Africa that grows from
KwaZulu-Natal and Mpumalanga and Limpopo to Botswana (Masupa and Rampho, 2011).

Figure 3.2.18: Combretum apiculatum (www.plantzafrica.com)

Medicinal Use
A decoction of the leaves is used as a traditional medicine to relieve stomach disorders. For the
treatment of conjunctivitis, an ash from the burnt stem is mixed with white clay and water and the

resulting paste is spread over the face (Hutchings et al., 1996).

Biological activity and phytochemistry

In a study, antibacterial activity of C. apiculatum leaves extract and isolated flavanones- alpinetin,
pinocembrin and one chalcone- flavokawain have been reported to show activity against E. coli, P.
aeruginosa, S. aurens and E. faecalis with MIC values ranging between 100-268 pg/ml (Serage, 2003).

3.2.19 Combretum molle Engl. & Diels.

Description
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Combretum molle Engl. & Diels. belongs to the family Combretaceae and commonly known as velvet
bushwillows. It is a wide spread, fairly common shrub, up to 4 m tall, which grows on both deep sand
and loamy sand. The leaves are simple, leathery and with opposite arrangement. The flowers are small,
pale green or greenish- yellow in colour and borne individuals. The fruits are yellowish-green in colour
and borne abundantly. The plant is native to South African woodlands and is widely distributed from

southern Africa to extreme north east and to west (Masupa, 2011).

Figure 3.2.19: Combretum molle (www.plantzafrica.com)

Medicinal Use
The Zulus use fresh or dry leaves for wound healing. In Ghana the leaves are used as wound dressings,

abortifacients and anthelmintics (Hutchings et al., 1996).

Biological activity and phytochemistry
The acetone extract of stem bark of C. molle showed antimicrobial activity against E. coli and Shigella
spp with MIC value of 50 mg/ml. The extract also showed inhibitory effects on the fungus C. albicans
with complete inhibition at a concentration of 400 pg/ml. The antimicrobial activity of the extract
reported was attributed to the high amount of hydrolysable tannins-ellagitannin, punicalagin present in
the bark of the plant (Asres et al., 2006).

3.2.20 Cotyledon orbiculata L.

Description
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Cotyledon orbiculata L. belongs to the family of Crassulaceae and is commonly known as pig’s ear.
This is a common succulent shrub with woody branches and thick leaves which vary from green to
grey. The orange or red tubular flowers are borne on a long and slender stalk. It is widely distributed
over practically whole of southern Africa but is usually confined to rocky outcrops in grassland fynbos
and karoo regions. It is widespread in the Western, Eastern and Northern Cape Provinces and Namibia,

usually on rocky slopes in open vegetation (Harris, 2004).

Figure 3.2.20: Cotyledon orbiculata (www.plantzafrica.com)

Medicinal Use

The plant is widely used for medicinal purpose. The fleshy part of leaf is applied to soften and remove
corns and warts. The warmed leaf juice is used as drops for earache, toothache and to treat epilepsy,
boils and inflammation (Hutchings et al., 1996; Van Wyk et al., 2007).

Biological activity and phytochemistry

In a study conducted by Aremu et al. (2010), it was found that the ethanol, PE and DCM extract of the
leaves/stem of C. orbiculata showed antibacterial activity against Bacillus subtilis, Staphylococcus
aurens, E. coli and K. pneumonia; and antifungal activity against C. albicans with MIC values ranging
from 1.5-6.2 mg/ml. Based on literature search, no reports regarding the isolation of compound were

found.
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3.2.21 Cryptocarya woodii Engl.

Description

Cryptocarya woodii Engl. belongs to the family Lauraceae and is commonly known as Cape laurel. It
is a small to medium sized tree with small, shiny and bright leaves which are green above while
slightly pale green below. The small inconspicuous flowers develop into round, shiny, purple-black
fruits. The plant is widely distributed from the Eastern Cape, KwaZulu-Natal and Swaziland to eastern

side of Gauteng and further north on eastern side of the continent (Mbambezeli, 2005).

Medicinal Use
C. woodii is said to be the traditional medicine for magical and medicinal purpose. An infusion of

powdered bark is used as a remedy for diarrhoea (Mbambezeli, 2005).

Figure 3.2.21: Cryptocarya woodii (www.plantzafrica.com)

Biological activity and phytochemistry
Based on literature search, no reports regarding the antimicrobial activity of crude extract and
phytochemistry was found.

3.2.22 Dahlia imperialis Roezl
Description

Dahlia imperialis Roezl belongs to family Asteraceae and is commonly called as tree dahlia. The plant

is delicate herbaceous perennial tree which bears huge leaves and shaggy lavender flowers with yellow
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centres. The stem is tall, straight and thin, much like bamboo stems. The plant is native to Mexico,

Central America and Colombia (Royal New Zealand Institute of Horticulture, 2012).

Medicinal Use

The petals are used for skin treatments like rashes, grazes, infected scratches and for feet problems
(Roberts, 2007).

Figure 3.2.22: Dahlia imperialis (http://www.google.co.za/ imghp)

Biological activity and phytochemistry

Based on literature review no antimicrobial activity and phytochemistry of this plant was reported.

3.2.23 Datura stramonium L.

Description

Datura stramonium L. belongs to the family Solanaceae and is commonly known as thornapple. It is an
exotic weed which has large, irregularly toothed leaves of unpleasant smell. The axil leaf matures into
tubular, large purplish flower, followed by follicular fruit capsule which is covered with numerous
spines. The plant is indigenous to topical America but has become a weed and is now widely
distributed to South Africa (Van Wyk et al., 2007; Wink and Van Wyk, 2008).
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Medicinal Use

The plant is traditionally used to relieve asthma, bronchitis, reduce pain, as aphrodisiacs. The fresh
warmed leaf is used as poultice to relieve the pain of rheumatism, gout, boils, abscesses and wounds.
The fruit is applied for toothache, sore throat and tonsillitis (Hutchings et al., 2006; Van Wyk et al.,
2007; Wink and Van Wyk, 2008).

Figure 3.2.23: Datura stramonium (www.plantzafrica.com)

Biological activity and phytochemistry

In a study, the methanolic extract of D. stramonium exhibited growth inhibitory activities against B.
subtilis, S. aurens and E. faecalis with zones of inhibition ranging between 8-10 mm (Eftekhar et al.,
2005). The studies of phytochemical investigation showed the presence of tropane alkaloids: atropine,

hyoscine, hyoscyamine and scopolamine in the plant extract (Van Wyk et al., 2007).

3.2.24 Dichrostachys cinerea L. White & Arn.

Description

Dichrostachys cinerea L.White & Arn. belongs to family Leguminosae and is commonly known as
sickle bush. It is a spiny, deciduous shrub or small tree which grows up to 7 m high and has a rounded
crown. The bark is rough, yellow to grey-brown in colour and frequently fissured. The compound and
petiolate leaves are very variable in size. The flowers are 25 to 50 mm long, pendulous spikes that are
borne in the leaf axils, singly or in bundles. The plant is native to Africa but can be found in India and
the Caribbean and parts of Southeast Asia (Cheek, 2009).
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Medicinal Use

The roots are used as a local anaesthetic for ailments such as snake bites, scorpion stings and toothache.
In Botswana, parts of the tree are used as a cure for tapeworm infections (Hutchings et al., 1996; Van
Wyk et al., 2007; Cheek, 2009).

Figure 3.2.24: Dichrostachys cinerea (www.plantzafrica.com)

Biological activity and phytochemistry

In a study conducted by Eisa et al. (2000), chloroform, methanol and aqueous extracts of D.
cinerea showed activity against several bacterial such as B. subtilis, S. aureus, E. coli and P.
aeruginosa. The MIC values obtained in this study ranged from 0.27-90 mg/ml. In another study, the
tannins isolated from D. cinerea exhibited antibacterial activity against Shigella boydii, Shigella
flexneri, E. coli, S. aurens and P. aeruginosa using agar diffusion method. The MIC values ranged

between 4.0-5.5 mg/ml (Banso and Adeyemo, 2007).

3.2.25 Diospyros lycioides Desf.

Description

Diospyros lycioides Desf. belongs to family Ebenaceae and commonly called as bluebush. This
exciting shrub or small tree is a very tough plant with attractive features of its smooth bark, blue-green
leaves, fragrant flowers and colourful fruits. The plant is native to the tropics, with only a few species
extending into temperate regions. It occurs in Central Africa, southern Tanzania, throughout southern

Africa, including South Africa, Lesotho and Swaziland. (Rambuwani, 2005).
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Medicinal Use
The roots are chewed, as a toothbrush and used medicinally by local people of Namibia. The roasted

powdered roots are also used to ease body pain (Hutchings et al., 1996; Rambuwani, 2005).

Figure 3.2.25: Diospyros lycioides (www.plantzafrica.com)

Biological activity and phytochemistry

In a study conducted by Lining et al. (2000), the crude methanolic extract of D. lycioides showed
activity against Streptococcus mutans and Prevotella intermedia at MIC value of 1.25 mg/ml. The
isolated compounds namely, naphthalene glycosides, diospyrosides, naphthoquinones, juglone and 7-
methyljuglone inhibited the growth of oral cariogenic bacteria (S. mutans and Streptococcus sanguis)
and periodontal pathogens (Porphyromonas gingivalis and Prevotella intermedia) with MIC values

ranging from 0.01-1.25 mg/ml.

3.2.26 Dodonaea viscosa Jacq.

Description

Dodonaea viscosa Jacg. belongs to the family Sapindaceae and is commonly called as hopbush. D.
viscosa is a shrub growing to 1-3 m tall and rarely grows to a small tree of 9 m tall. The leaves are
simple elliptical, alternate in arrangement, and secrete a resinous substance. The flowers are yellow to
orange-red and are produced in panicles. The fruit is a capsule, red ripening brown, with two to four

wings. D. viscosa is native to Australia, but it occurs throughout the tropics and subtropics. In Africa, it
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occurs along the coasts of West Africa, East Africa and in Madagascar (Harris, 2012).

Medicinal Use

D. viscosa is a traditional medicine which is utilized in folklores-medicine for the treatment of sore
throats. The powdered leaf is applied to treat wounds of burns and scalds and is also useful for different
skin diseases (Hutchings et al., 1996; Van Wyk et al., 2007).

Figure 3.2.26: Dodonaea viscosa (www.plantzafrica.com)

Biological activity and phytochemistry

The previous researchers have reported the antimicrobial activity of acetone extract of D. viscosa
against 41 strains of C. albicans. The MIC values obtained in the study ranged between 6.25-25 mg/ml
(Patel and Coogan, 2008). The kaempferol methyl esters isolated from D. viscosa exhibited
antibacterial activity against S. aureus, E. coli, E. faecalis and P. aeruginosa with MIC values ranging
from 16-250 pg/ml (Teffo et al., 2010).

3.2.27 Erythrophleum lasianthum Corbishley

Description

Erythrophleum lasianthum Corbishley belongs to family Leguminosae and is commonly known as
Swazi ordeal tree. It has a rough bark and the foliage which forms a rounded crown. The leaves are
divided into hairy leaflets. The small cream or greenish-yellow flowers are arranged in clusters. The
species has a limited distribution in north-eastern parts of KwaZulu-Natal, Swaziland and southern
Mozambique and is native to South Africa (Van Wyk et al., 1997).
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Medicinal Use
The powdered bark is a traditional remedy for headaches, migraine, general body pains, intestinal
spasm and fever. The snuff, known as “mbhemiso” is sold in traditional herbal shops (Hutchings et al.,

1996).

Biological activity and phytochemistry

In a study conducted by Nielsen et al. (2012), the crude extract of E. lasianthum inhibited the growth of
several microbes such as S. aureus, E. coli, K. pneumoniae, P. aeruginosa, C. albicans and
Microsporum audouinii with MIC values varying from 125-156 pg/ml. The presence of alkaloids
namely, cassaine, erythrophleine, 3 beta-hydroxynorerythrosuamine and 3-O-beta-D-glucopyranoside
from the leaves of E. lasianthum has been reported by previous researchers (Verotta et al., 1995; Van
Wyk et al., 1997).

Figure 3.2.27: Erythrophleum lasianthum (http://www.google.co.za/ imghp)

3.2.28 Euclea divinorum Hiern

Description

Euclea divinorum Hiern belongs to the family Ebenaceae and is commonly known as magic gwarra. It
is a shrub or small tree which grows up to 6 m tall. The branching often occurs from the base. The
leaves are simple, dark grey or green in colour. Flowers are small, cup-shaped and creamy in colour.
The fruit is round, thin and fleshy berry. The shrub is native to Botswana, Kenya, Namibia, South
Africa and Swaziland (Agroforestry Tree Database, 2012).
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Figure 3.2.28: Euclea divinorum (http://www.google.co.za/ imghp)

Medicinal Use
The branches are traditionally used as chewing sticks for oral care. In Kenya the root decoction is used
as a purgative and the bark infusion as an appetizer. The decoctions of the root are used by the Zulu, a

South African tribe, as a remedy for toothache (Agroforestry Tree Database, 2012).

Biological activity and phytochemistry

In a study conducted by More et al. (2008), the ethanol extract of E. divinorum exhibited antimicrobial
activity against Actinomyces naeslundii, Actinomyces israelii, S. mutans, C. albicans, P. gingivalis and
P. intermedia with MIC values varying from 0.8-25.0 mg/ml. The pentacyclic triterpenes and
naphthoquinones, lupeol, lupene, betulin, 7-methyljuglone, isodiospyrin, shinalone, catechin and 3
beta-(5-hydroxyferuloyl) lup-20(30)-ene were previously isolated from the roots of E. divinorum
(Mebe et al., 1998).

3.2.29 Euclea natalensis A. DC.

Description

Euclea natalensis A. DC. belongs to the family Ebenaceae and is commonly known as Natal guarri. It
is a shrub or tree of height 10 m with darker, thin bark that gets fissured with age. The leaves are hard
and leathery, dark green above and paler underneath. The flowers are small, bell shaped and creamy in
colour. The fruits are round and fleshy berries. E. natalensis is widespread, from Clanwilliam in the

Western Cape, southwards and eastwards along the coast through the Eastern Cape to KwaZulu-Natal,
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Swaziland, Mozambique, Mpumalanga, Limpopo, Gauteng and further north to tropical east Africa into
Ethiopia (Notten, 2010).

Figure 3.2.29: Euclea natalensis (www.plantzafrica.com)

Medicinal Use
The roots possess the medicinal properties and are used for curing bronchitis, pleurisy, chronic asthmas
and UTI. The roots are used as a dye for skin infections caused by Mycobacterium leprae and also to

relieve headache and toothache (Hutchings et al., 1996).

Biological activity and phytochemistry

During previous studies, the acetone bark extract of E. natalensis inhibited the growth of
Mycobacterium tuberculosis, B. cereus, Bacillus pumilus, B. subtilis, Micrococcus kristinae and S.
aureus at concentrations ranging between 1.0-6.0 mg/ml (Lall and Meyer, 1999; Lall and Meyer,
2000). Two compounds namely, B- sitosterol and octahydroeuclein isolated from the ethanolic extract
of E. natalensis root bark inhibited the growth of Cladosporium cladsporioides significantally at 0.01
mg/ml (Lall et al., 2006).

3.2.30 Galenia africana L.
Description

Galenia africana L. is locally known as “kraalbos” or “geelbos” and belong to the family Aizoaceae. It

is an aromatic, woody perennial sub-shrub which grows up to a height of 0.5-1 m. The leaves are green,
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5 c¢cm long and hairless with opposite arrangement. Tiny open inflorescences are borne at the ends of

branches and are 3-10 cm long with many small, greenish yellow flowers. It is a dominant plant found
throughout South Africa (Adamson, 1956).

Medicinal Use
The plant is used in the treatment of venereal diseases and a decoction as a lotion for skin diseases,
including ringworms, and for the relief of inflammation of the eyes (Vries et al., 2005).

Figure 3.2.30: Galenia africana (http://www.google.co.za/ imghp)

Biological activity and phytochemistry

In a study conducted by Mativandlela et al. (2009), the ethanol extract of G. africana and its purified
compounds namely, (2S)-5,7,2'-trihydroxyflavanone, (E)-3,2'.4'-trinydroxychalcone and (E)-2'.4'-
dihydroxychalcone showed antituberculosis activity against Mycobacterium smegmatis and M.

tuberculosis with MIC values varying between 0.78-1.2 mg/ml.

3.2.31 Gomphocarpus fruticosus R. Br.

Description

Gomphocarpus fruticosus R. Br. belongs to the family Asclepiadaceae and is commonly known as
milkweed. It is an herbaceous, perennial, spindly shrub, often with watery or milky sap and can grow
up to 1.5-2 m in height. The light brown stem branches higher up to form the crown. The attractive,

creamy yellow flowers are carried in pendulous clusters. The fruit is an inflated, light brown, papery
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follicle and is covered with bristle-like hairs containing dark seeds (Naidoo, 2005). The plant is native
to South Africa.

Medicinal Use
The leaves are used as snuff and as a sedative in the treatment of headache and tuberculosis. Roots are

used to relieve stomach pain and general aches in the body (Naidoo, 2005).

Figure 3.2.31: Gomphocarpus fruticosus (www.plantzafrica.com)

Biological activity and phytochemistry

A study showed that methanol and hexane fruit extract of G. fruticosus significantly inhibited the
growth of P. aeruginosa with MIC value of 31 pg/ml (Madureria et al., 2011). Another study
conducted by Heneidak et al. (2006) showed the presence of quercetin glycosides, kaempferol, rutin

and isorhamenetin from G. fruticosus extract.

3.2.32 Greyia flanaganii Bolus

Description

Greyia flanaganii Bolus belongs to the family Greyiacece and is commonly known as Kei bottlebrush.
It is a stunning shrub or small, much-branched, evergreen tree that grows up to 3 m in height with
smooth and pale brown bark. The leaves are ovate to almost circular and are crowded at the ends of the
branches. It has bright red, bell-shaped flowers while the fruits are cylindrical and brown in colour. It

is an evergreen shrub endemic to Eastern Cape (Mbambezeli, 2002).
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Figure 3.2.32: Greyia flanaganii (www.plantzafrica.com)

Medicinal Use

The plant is traditionally believed to have the ability to ward off sickness (Mbambezeli, 2002).

Biological activity and phytochemistry

Mapunya et al. (2011) reported antibacterial activity of ethanol extract of G. flanaganii. The crude
extract and isolated compounds namely, 2,4,6-trihydroxydihydrochalcone; (3S)-4-hydroxyphenethyl3-
hydroxy-5-phenylpentanoate;2,6,4-trihydroxy-4methoxydihydrochalcone inhibited the growth of P.
acnes with MIC values ranging between 250-500 pg/ml.

3.2.33 Greyia sutherlandii Hook. & Harv.

Description

Greyia sutherlandii Hook. & Harv. belongs to the family Greyiacece and is commonly known as Natal
bottlebrush. It is a small tree which may grow up to 3 to 7 m in height. The leaves are simple, alternate,
rather leathery, slightly lobed and coarsely toothed with glandular surface. The flowers are red and
open in closely packed racemes. The fruit is long, pale brown in color, cone-shaped and cylindrical
capsule. The plant grows on the slopes and rocky ridges of the Drakensberg, in the Eastern Cape, the

eastern Free State, KwaZulu-Natal, Swaziland and eastern Gauteng (Mbambezeli, 2006).
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Medicinal Use
The bark of G. sutherlandii is used as a traditional medicine while root infusions are taken as emetics

for biliousness (Hutchings et al, 1996).

Figure 3.2.33: Greyia sutherlandii (www.plantzafrica.com)

Biological activity and phytochemistry

Based on literature search, no antimicrobial activity and phytochemistry of G. sutherlandii were found.

3.2.34 Harpephyllum caffrum Bernh. ex Krauss

Description

Harpephyllum caffrum Bernh. ex Krauss belongs to the family Anacardiaceae and is commonly known
as wild plum. This is a large tree with rough and dark brown bark. The dark green shiny leaves are
divided into leaflets. The flowers are small, whitish inconspicuous with separate male and female
flowers. The fruits are edible and sour. The natural distribution is restricted to southern Africa from the
Eastern Cape northwards through KwaZulu-Natal, Swaziland, southern Mozambique, and Limpopo
and into Zimbabwe (Van Wyk et al., 1997).

Medicinal Use
The decoctions of the bark are traditionally used as blood purifiers, for facial saunas, skin washes, to
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treat acne and eczema. To treat sprains and fractures, powdered burnt bark is applied to scarification
(Van Wyk et al., 1997).

Figure 3.2.34: Harpephyllum caffrum (www.plantzafrica.com)

Biological activity and phytochemistry

The ethanolic extract of H. caffrum was reported to be active against four bacterial species namely, B.
subtilis, E. coli, K. pneumoniae, and S. aureus while an aqueous extract showed activity against C.
albicans (Buwa and Van Staden, 2007). The chemical constituents of H. caffrum are poorly known but
based on literature review, the presence of polyphenolics, flavonoids and organic acids like

protocatechuic acid was reported (Van Wyk et al., 1997).

3.2.35 Helichrysum argyrophyllum DC.

Description

Helichrysum argyrophyllum DC. belongs to family Asteraceae and is commonly known as golden
guinea flower. It is a shrub that grows to a height of 12-18 inches. The leaves are small and grey in
colour. The flowers are daisy like with yellow rays surrounding a darker yellow centre. The plant

originated in South Africa and is found in abundance in Eastern Cape (Smith, 2001).

Medicinal Use

The plant possesses tissue regenerating properties and is used traditionally to heal scars. Various parts

of the plant are used to treat intestinal troubles (Van Wyk et al., 1997; Herbal Africa, 2012).
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Figure 3.2.35: Helichrysum argyrophyllum (www.plantzafrica.com)

Biological activity and phytochemistry
During the previous studies, gyrosanol (belonging to diterpenoid group) was isolated from the aerial
part