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10.1 Introduction

Ethnoveterinary use of plants dates back from ancient times and it has been part of
the heritage of indigenous people throughout history. Many people in developing
regions around the globe have been using these traditional practices to sustain their
livestock health by preventing and controlling diseases. Diseases affecting livestock
have a huge impact on the economy in terms of production losses, in particular
affecting cultures where livestock is equated to wealth (McGaw and Eloff 2008).
Ethnoveterinary medicine may be a highly useful treatment for common ailments,
such as mild diarrhoea, skin diseases, intestinal worms and wounds. Ethnoveterinary
medicinal knowledge is commonly passed on from generation to generation orally
in South Africa as in many other countries, thus there is a concern that due to urban-
isation and acculturation the information may be lost, or inadequate information
may be passed on to future generations. There is consequently a critical need to
document the available knowledge. Additionally, studies investigating the pharma-
cological activity and toxicity of traditional remedies are also warranted to support
and promote use of effective, safe and relatively low cost animal treatments.

South Africa is home to a wide range of temperate flora consisting of about
24,000 plant species. This region is also home to a rich diversity of cultures and
traditions which are reflected by the use of different plants as medicine (McGaw and
Eloff 2008). It is estimated that about 60% people in the country use plants as medi-
cine, because most regions in developing countries consist of developing farmers
who have limited access to Western health services. According to Luseba and
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Tshisikhawe (2013), farmers prefer to use traditional remedies to treat their live-
stock because of the greater availability, easy accessibility, low costs and apparent
effectiveness of these remedies. Additionally, farmers believe that plants are safe to
use and that they have less side effects on their livestock, believing that there is no
necessity for withdrawal periods before the consumption of meat from animals
treated with herbal remedies (Luseba and Tshisikhawe 2013).

Due to its diverse cultures, South Africa has different ethnic groups that use dif-
ferent ethnoveterinary remedies, and studies done by Luseba and Van der Merwe
(2006) and Maphosa and Masika (2010) showed that the relationship between plant
remedy and disease depends on the locality of the plants. Farmers from different
ethnic groups may therefore use different plants to treat the same diseases, because
different ethnic groups are located in different parts of the country where the avail-
ability of different plants varies (Luseba and Van der Merwe 2006).

Research on the ethnopharmacological properties of South African plant reme-
dies is a very productive research field yet little has been done to determine the
biological activity of these ethnoveterinary plant remedies, particularly using meth-
ods relating to their traditional preparation (McGaw and Eloff 2008). Most studies
focus on laboratory-based in vitro screening because it is expensive to perform
in vivo tests and specialised facilities are required. It is also important to note that
the lack of activity in the in vitro screening does not automatically correspond to the
lack of efficacy of the traditional medicine, so it is advisable to document and study
the methods of traditional preparation and administration of the medicine (McGaw
and Eloff 2008).

In 2008, a review was published on the ethnoveterinary use of southern African
plants and scientific evaluation of their medicinal properties (McGaw and Eloff
2008), and future research recommendations were proposed. The list of plants doc-
umented to have been used in ethnoveterinary medicine up to 2008, as well as bio-
logical activities tested, is reproduced in Table 10.1. The present chapter aims to
investigate what further research has been done on documenting the ethnoveterinary
use of southern African plants over the past 10 years, and noting what further bioac-
tivity studies have been conducted.

10.2 Ethnoveterinary Knowledge in South Africa Up to 2008

South African researchers have engaged with different communities of different
regions within the country with promising results. The Rapid Rural Appraisal
(RRA) approach is mostly used to obtain information about ethnoveterinary medi-
cine (McGaw and Eloff 2008). The RRA is an approach used for quickly obtaining
a preliminary understanding of a situation where specific research techniques are
chosen from a wide range of options and where there is an assumption that all the
relevant parts of a local system cannot be known in advance. The local system is
best understood by combining the expertise of a multidisciplinary team that includes
locals, while combining information collected in advance, direct observations and
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semi-structured interviews. Time should be structured to ensure team interaction as
part of an iterative process.

The use of traditional remedies to treat animal diseases is widely used amongst
small-scale farmers of different ethnic groups including Tswana, Tsonga, Xhosa
and Zulu, largely because of low cost, convenience and ease of administration
(McGaw and Eloff 2008). Since information about traditional uses of many South
African plants have been documented in only several books and journal articles, the
review by McGaw and Eloff (2008) focused on the compilation of a complete sys-
tematic ethnobotanical record as EVM knowledge was rapidly disappearing and
extinction was a threat as the plants may be over exploited.

It was found in the 2008 review that about 200 plant species from over 80 fami-
lies were used as ethnoveterinary medicine to treat common diseases such as
retained placenta, diarrhoea, gallsickness, fractures, eye inflammation, general
unwellness, fertility problems, gastrointestinal ailments, heartwater, helminthosis,
coughing, redwater and reduction of ticks in cattle, goats, sheep and poultry (McGaw
and Eloff 2008).

The methods of preparation as well as application and dosages are critical factors
to account for when evaluating a traditional remedy. According to Van der Merwe
etal. (2001) it is believed that the small amounts of plant material used in medicines
is the reason for the scarcity of reported toxic effects. McGaw and Eloff (2008)
recommended that further research be done to optimise dosing and concentrations
of EVM remedies.

10.3 Biological Activity of EVM Plants Studied Up to 2008

Out of the 200 plant species that were recorded in the study of McGaw and Eloff
(2008), only 27 species had been screened for biological activity in targeted assays
relating to ethnoveterinary use. Plants that were tested for antibacterial activity were
25, anthelmintic 17, brine shrimp toxicity 15, anti-inflammation 10, mutagenicity 7,
antifungal 3 and anti-babesial were 3. In ethnoveterinary practices, water is the most
commonly used solvent to prepare traditional medicine but in terms of the labora-
tory bioassays, organic solvents such as methanol, ethanol, dichloromethane, ace-
tone, hexane and chloroform are commonly used to prepare the plant extracts.
Antibacterial activity seems to be the most commonly studied biological activity
as 25 out of 27 plant species were tested for antibacterial activity, and the microplate
serial dilution technique by Eloff (1998) was the most used technique to determine
antibacterial and antifungal activity (McGaw and Eloff 2008). Escherichia coli,
Enterococcus faecalis, Pseudomonas aeruginosa and Staphylococcus aureus are
commonly used bacterial strains as they are recommended by the National
Committee for Clinical Laboratory Standards. In antifungal assays, Candida albi-
cans, Cryptococcus neoformans and Aspergillus fumigatus were the most popular
strains (McGaw and Eloff 2008). The anti-babesial in vitro assay was done using the
cell culture based anti-babesial test exposing Babesia caballi cultures to plant
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extracts, and the acetone extract of Elephantorrhiza elephantina rhizome was active
against Babesia caballi (Naidoo et al. 2005). An in vitro Ehrlichia ruminantium
culture system was used to test the anti-rickettsial activity of plant extracts and
again Elephantorrhiza elephantina and Aloe marlothii acetone extracts were active
(Naidoo et al. 2006).

10.4 Updated Information on Ethnoveterinary Use of Plants
(2008-2018)

In Table 10.2, a total of 83 plant species belonging to 47 families were identified
from studies on ethnoveterinary surveys published between 2008 and 2018. The
majority of surveys done and plants identified were amongst the Xhosa ethnic group
of the Eastern Cape Province. Since 2008, relatively few surveys have been done to
obtain ethnoveterinary knowledge amongst different communities of various ethnic
groups. In a survey done by Luseba and Tshisikhawe (2013), it was found that over
33 plant species belonging to over 21 families were used as ethnoveterinary medi-
cine, with the Fabaceae family having more plant species. This is likely to be mostly
owing to the large size of the family. The survey was done in the Vhembe (Venda
speaking) region in Limpopo province and 37 individuals were interviewed. In
another survey done by Kambizi (2016), it was found that the communities of
Pondoland (Xhosa-speaking) also use indigenous plant species for ethnoveterinary
purposes. This survey revealed that 23 plants from 18 families were used to treat
livestock. Farmers of the Amatola Basin (Xhosa-speaking) in the Eastern Cape
province indicated that wounds and myiasis were serious health problems in cattle
and resulted in a decrease in animal production, which is responsible for severe
economic losses (Soyelu and Masika 2009).

Intestinal parasites are a major problem in animals worldwide, causing heavy
production losses in animals. They are commonly found in developing countries,
mainly because of poor management practices and inadequate control measures, in
association with warm temperatures. It was discovered that in most ethnoveterinary
surveys, medicinal plants are commonly used for the control of these parasites
(Maphosa and Masika 2010). It was found that 28 plant species from 20 families
were used as ethnoveterinary medicine to treat gastro-intestinal parasites in goats in
a survey done in the Eastern Cape province (Maphosa and Masika 2010). Thirty
individuals were interviewed, and similar plant species were also identified in a
similar survey including both intestinal and external parasites done by Sanhokwe
et al. (2016) in Kwezi and Ntambethemba villages in the Eastern Cape Province. In
another survey done by Mwale and Masika (2009), it was found that most of the
poultry farmers interviewed used over nine plant species to treat gastro-intestinal
parasites on their chickens. The main medicinal plant used for controlling these
parasites in chickens was Aloe ferox. Again, Aloe ferox was the most commonly
used plant along with Prunus persica and Phytolacca heptandra in a survey done by
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Soyelu and Masika (2009). Aloe ferox is also reported to be used to treat ticks and
mites by the farmers in Kwezi and Ntambethemba villages in the Eastern Cape
Province (Sanhokwe et al. 2016).

In all the surveys mentioned, the most frequently used plant part was the leaves
and the methods of preparation were mainly decoctions and infusions. Decoctions
were the most frequently used method as this involves boiling the plant material in
water to extract water soluble (polar) chemical compounds, and it could also detox-
ify poisonous plants depending on the type of toxins the plants contain (Maphosa
and Masika 2010). Intestinal parasites were mentioned in most of the surveys, prov-
ing that they are a growing problem in most parts of the country. During the surveys,
it was also found that some ethnic groups used a combination of two or more plant
species during preparation to ensure that the treatment becomes effective, while
other ethnic groups used single plant species (Luseba and Tshisikhawe 2013;
Maphosa and Masika 2010; McGaw and Eloff 2008).

There is on some occasions a relationship between plants which are used for
animal health care and plants which are used for human health care. Hippobromus
pauciflorus (Sapindaceae) is used to treat diarrhoea in humans (Bisi-Johnson et al.
2010) while it is also used to wash wounds in animals (Soyelu and Masika 2009).
The Vhembe community uses Turraea obtustfolia (Meliaceae) to treat wounds in
animals by directly applying it on the wound (Luseba and Tshisikhawe 2013) while
itis also used by the people of Pondoland to treat diarrhoea (Madikizela et al. 2012).
Some plants like Ziziphus mucronata (Rhamnaceae) and Bulbine abyssinica
(Asphodelaceae) are used for similar ailments such as diarrhoea and gastro-intestinal
parasites (McGaw and Eloff 2008; Maphosa and Masika 2010).

Antibacterial assays may be divided into three different assays namely agar dif-
fusion, dilution, and bioautography but from 2008 to date most studies applied the
serial microdilution assay described by Eloff (1998), which includes the determina-
tion of the minimum inhibitory concentration (MIC) values of extracts against dif-
ferent bacterial organisms (Dzoyem et al. 2014; Elisha et al. 2016; McGaw and
Eloff 2010; Sserunkuma et al. 2017). Acetone is believed to be the most suitable
solvent of choice for antibacterial testing as it was found to be nontoxic to different
bacterial strains at the dilutions tested during the serial broth microdilution assay
(McGaw and Eloff 2010). Dzoyem et al. (2014) demonstrated this where acetone
extracts of Crotalaria capensis had high activity against Salmonella typhimurium,
followed by Indigofera cylindrica with MICs of 20 pg/mL and 40 pg/mL.

Since ethnoveterinary practitioners mostly use water as a solvent, research has
also turned to using water as an extraction solvent when performing laboratory
in vivo assays to try and obtain the same results/activity obtained by the ethnoveteri-
nary practitioners. In a study done by Kambizi (2016), Harpephyllum caffrum and
Coddia rudis were both separately tested for their antibacterial activity. The bark of
Harpephyllum caffrum and the leaves of Coddia rudis were separately air dried at
room temperature and water was used as a solvent. Harpephyllum caffrum extracts
inhibited both Gram-negative and Gram-positive bacterial strains at an MIC ranging
from 0.5 to 1 mg/ml while Coddia rudis was active at a rather high concentration of
5 mg/ml for all bacterial strains. Excellent MIC values were observed for crude
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acetone extracts of the following plant species: Maesa lanceolata (0.02 mg/ml),
Bolusanthus speciosus, Hypericum roeperianum and Morus mesozygia (0.04 mg/
ml). These extracts were tested against Bacillus anthracis and showed promising
antibacterial activity (Elisha et al. 2015). It was then suggested that Maesa lanceo-
lata extracts could be used as a disinfectant and Hypericum roeperianum could also
be used to protect animals against bacterial attack (Elisha et al. 2016).

A number of the plants documented in this study were also documented in the
study of McGaw and Eloff (2008). Twenty-eight plants out of the total 83 (compris-
ing 34%) documented in the past 10 years had already been recorded previously and
in many cases this was for similar ailments. However, some of the plant species
were found to be used for different ailments. According to Maphosa and Masika
(2010) Gunnera perpensa is used by farmers of the Eastern Cape Province to treat
intestinal parasites in goats while the same plant is used by both animals and woman
for expulsion of afterbirth (Gerstner 1939). Luseba and Tshisikhawe (2013) recorded
that the farmers of the Vhembe region in the Limpopo Province use Ximenia ameri-
cana to treat wounds and calving difficulties while Van der Merwe et al. (2001)
documented use of the same plant for intestinal parasites. Hutchings et al. (1996)
also stated that Ptaeroxylon obliquum is used as an anthrax remedy and against ticks
in cattle while Maphosa and Masika (2010) report that it is also used for intestinal
parasites in goats.

10.5 Conclusion

Based on all the surveys mentioned, it can be concluded that the most frequently
used plant part was the leaves and the common methods of preparation were decoc-
tions and infusions. Decoctions were the most frequently used method as this
involves boiling the plant material in water to extract water-soluble (polar) chemical
compounds, and it could also detoxify poisonous plants depending on the type of
toxins the plant contains (Maphosa and Masika 2010). Intestinal parasites were
mentioned in most of the surveys, proving that they are a growing problem in most
parts of the country. During the surveys, it was also found that some ethnic groups
used a combination of two or more plant species during preparation to ensure that
the treatment becomes effective, while other ethnic groups used single plant species
(Luseba and Tshisikhawe 2013; Maphosa and Masika 2010; McGaw and Eloff 2008).

Relatively, few surveys specific to ethnoveterinary medicine were identified from
2008 to 2018 in South Africa. Out of these surveys, most were conducted in the
Eastern Cape Province and a few in Venda, Limpopo. This shows that only two
provinces out of a total of nine in South Africa have been investigated for ethnovet-
erinary practices over the past 10 years. Of all the identified plants, only few species
were subsequently investigated for potential relevant biological activity. Hence,
more research needs to be done on both ethnoveterinary field studies amongst dif-
ferent ethnic groups around South Africa, as well as pharmacological activity and
toxicity investigations of ethnoveterinary remedies.
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