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cytotoxicity was assessed using brine shrimp lethality assay. All the extracts
except water inhibited both Gram negative and Gram positive bacteria with
the minimal inhibitory concentrations (MIC) ranging from 1.56 to 6.25 mg/
mL, except Escherichia coli, Proteus vulgaris and Shigella sonnei that were
inhibited at 12.50 mg/mL by dichloromethane extract. Similarly, the acetone
and ethanol extracts suppressed the growth of Candida rugosa, C. neoformans,
C. albicans and Trichophyton mucoides with the MIC ranging from 1.56 to 6.25
mg/mL. The ethyl acetate fraction of the hydro-alcohol extract inhibited most
of the bacteria and fungi at 0.78 mg/mL. The cytotoxicity assay results
showed that both hydro-alcohol and ethanol extracts had toxic effect on the
brine shrimp larvae with the LCsy values of 17.29 and 5942 pg/mL
respectively, while the phytochemical analysis revealed the presence of
alkaloids, tannins, saponins and cardiac glycosides. The results confirms
moderate to potent antimicrobial activity of D. basuticus.

Introduction

annum (Fawzy et al., 2013). The strategy for cancer pre-
vention today is chemoprevention which involves the

Infectious diseases account for a large proportion of
mortality rate in most developing countries of the
world while resistance to antimicrobial agents has
become a major global public health problem (Okello et
al., 2010; Naz and Bano, 2013). The continuous evolu-
tion of bacterial resistance to currently available antibio-
tics has necessitated the search for novel and effective
antimicrobial compounds (Yakubu et al., 2012). Glo-
bally, plant extracts are investigated for their all inclu-
sive antimicrobial activities; yet, the therapeutic poten-
tials of many of these plants have not been scientifically
evaluated and validated (Fagbemi et al, 2009;
Havagiray et al., 2004).

Cancer continues to represent the largest cause of mor-
tality in the world claiming up to six million lives per

use of both synthetic and natural agents individually or
in synergy to block the development of cancer in hu-
mans (Fawzy et al., 2013). Plants in the forms of vege-
tables, herbs and spices that are used in traditional me-
dicines have been generally been accepted as one of the
main sources of cancer chemopreventive drug biopros-
pecting (Fawzy et al., 2013; Sarkar and Mandal, 2011).

In South Africa, majority of the populations relies on
herbal medicines and traditional practices but the most
are those people who come from poor communities that
do not have an access to the Western remedies (van
Wyk, 2011). Medicinal plants such as the Dianthus
species in the family Caryophyllaceae has been found to
posses medicinal properties, species such as Dianthus
basuticus, D. basuticus var. basuticus, D. caespitosus
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subsps pectinatus and D. thunbergii which have been
shown to be effective for certain ailments, such as
fertility and philtre (Aremu et al., 2012). Dianthus
species are evergreen soft-wooded perennials with
bright pink flowers and deeply fringed. It is native to
the Drakensberg Mountains in South Africa and also
found in KwaZulu Natal, Lesotho, Cape Province, Free
State and Northern Provinces (grassland and rocks)
(Raimondo et al., 2009).

D. basuticus has been used as a immune modulator, for
flatulency, to increase fertility of bulls and the roots
chewed as charm to retain a loved one’s affection
(Malviya et al., 2011). The roots are scraped and mixed
with water to produce lather which young girls initiates
wash themselves to enhance their beauty, as medicine
for chest pains and to relieve apprehension and fear
and also used in mumps. Despite the immense reliance
of this tribe on these species, there is little or no
information in literature validating the use of the plant
in the Basotho traditional medicine. Because of the folk
stories around the Dianthus species having medicinal
activities, we decided to investigate this species
scientifically in order to lend scientific credence to the
folkloric claims. So this paper presents the minimum
inhibitory concentrations (MIC) of the D. basuticus
extracts and the preliminary cytotoxicity testing of the
plant using the brine shrimp (Artemia salina nauplii)
lethality test.

Materials and Methods

Plant collection and identification: The plant material was
collected in January 2012 using two approaches. One,
material was purchased from herbal vendors in
Phuthaditjhaba, and two, the species was collected from
the field around QwaQwa in the Golden Gate
Mountains (28° 28” 111" S and 28° 48” 314" E; altitude
11950 m), The park extends between the towns of
Clarens (20 km) and Phuthaditjhaba (40 km) on the
R712 Provincial road. It is characterized by summer
rainfall, temperate summers and cold winters. Sum-
mers are cool with the possibility of thunderstorms
while winters are cold with occasional snow. The collec-
tor took cognizance of species abundance and collected
in such a way that the existence of species is not
threatened. Proper identification and authentication
was done at the Bews Herbariun of the University of
Kwazulu Natal, Pietermarisburg Campus by Dr CJ
Potgieter. Herbarium voucher with reference number
(LamMed/01/2013/Qhb) was prepared and deposited
at the UFS-Qwaqwa campus herbarium.

Preparation of the extract: 30 g each of the dried powder-
ed materials was extracted in acetone, ethanol, hydro-
alcohol, dichloromethane and distilled water respective
-ly, with shaking on Labcon platform shaker (Labora-
tory Consumables, PTY, Durban, South Africa) for 24
hours. All extract were filtered using Whatman No. 1

filter paper. The filtrates from acetone, ethanol and
dichloromethane were concentrated under reduces pre-
ssure 45°C using rotary (Cole Parmer SB 1100, Shangai,
China) evaporator. The filtrates from hydro-alcohol and
water extracts were placed in the water bath at 45°C
and evaporated to dryness and the yields were calcula-
ted weight of the crude extract in relation to the initial
starting materials. The yields were 0.1, 0.5, 2.2, 0.1, and
1.9 g for acetone, ethanol, hydro alcohol, dichloro-
methane and distilled water, respectively.

Phytochemical screening: Phytochemical constituents of
D. basuticus plant material was determined in the
aqueous extract and powdered plant material by
adopting standard methods as described by Harborne
(1973), Trease and Evans (1989), Sofowora (1993) and
Edeoga et al. (2005).

Test for alkaloids: Briefly, 0.5 g of the powdered plant
material was stirred in 5 mL of 1% aqueous hydrochlo-
ric acid, heated on a water bath and filtered. Then, 1 mL
of the filtrate was treated with few drops of Mayer’s
reagent and a second portion was treated same way
only with Dragendroff’s reagent. Turbidity of precipita-
tion with either of those reagents was taken as preli-
minary evidence for the presence of alkaloids in the
extract.

Test for tannins: In the test for tannins, 0.5 g of dried
powdered sample was boiled in 20 mL of water in a test
tube and filtered. Few drops of 0.1%ferric chloride was
added and observed for brownish green or a blue black
colouration as indication of tannins.

Test for phlobatannins: In brief, aqueous extract was
boiled with 1% aqueous hydrochloric acid and obser-
ved for deposition of red precipitate as an indication of
phlobatannins.

Test for saponin: Approximately 2 g of powdered mate-
rial was boiled in 20 mL of distilled water in a water
bath and filtered. Next, 10 mL of the filtrate was mixed
with 5 mL of distilled water and shaken vigorously and
observed for a stable persistent froth. The frothing was
mixed with 3 drops of olive oil and shaken vigorously
again and then observed for the formation of emulsion
as an indication of saponin.

Test for flavonoids: A portion of the powdered material
was heated with 10 mL of ethyl acetate over a steam
bath for 3 min. The mixture was then filtered and 4 mL
of the filtrate was shaken with 1 mL of dilute ammonia
solution. Development of yellow colouration is an
indication of the presence of flavonoids.

Test for steroids: In this test, 2 mL of acetic anhydride
was added to 0.5 g of ethanolic extract with 2 mL
concentrated H2SO4. The colour change from violet to
blue or green is an indication of steroids.

Test for terpenoids (Salkowski’s test): In brief, 5 mL of
extract was mixed with 2 mL chloroform and 3 mL
HoSO4 was carefully added to form a layer. A reddish
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brown coloration of the interface was an indication of
terpenoids.

Test for cardiac glycosides (keller-kiliani test): In this test, 5
mL of the extract was treated with 2 mL of glacial acetic
acid containing one drop of ferric chloride solution.
This was underplayed with 1 mL of concentrated
H,SOs A brown ring of the interface indicates a
deoxysugar characteristic of cardenolides. A violet ring
may appear below the brown ring, while in the acetic
acid layer, a greenish ring may form just gradually
throughout the thin layer.

Cytotoxicity (brine shrimp lethality test): The brine shrimp
lethality test using brine shrimp was carried out by
adopting the standard procedure as described by Meyer
et al. (1982). For both extract samples, sae water was
added to get a concentration of 1,000 pg/mL of the
extract used as a stock solution. Different concentra-
tions (20-100 pg/mL) of both extracts were prepared
from the stock solution by serial dilution technique in
different vials. Ten nauplii were transferred into each
vial using Pasteur pipettes and were not given food
because hatched brine shrimp can survive for up to 48
hours without food as they still feed on their yolk-sac.
The control vials were prepared using saline water only
and the experiment was replicated three times. After 24
hours of incubation, the vials were examined, the
numbers of survivors in each vial were counted and
percentages of deaths were calculated. Larvae were
considered dead if they did not exhibit any observable
movement during several seconds of observation. The
extract is regarded as non-toxic if its LCso is greater than
100 pg/mL in the brine shrimp lethality assay (Meyer et
al., 1982). The mean mortality percentage and LCso
(lethal concentration for 50% of the population) were
determined using statistical analysis and the graph of
Logarithm of concentration against percent lethality.

Test organisms: Four Gram positive and six Gram nega-
tive bacteria were tested in this study. Gram positive
namely, Bacillus pumilis ATCC 14884, Staphylococcus
aureus ATCC 6538, S. aureus OK2a and S. aureus OK2b
and Gram negative namely, Actinetobacter calcaoceuticus
anitratus CSIR, Escherichia coli ATCC 8739, Proteus
vulgaris CSIR 0030, Enterobacter faecalis KZN, S. sonnei
ATCC 29930, and S. flexneri KZN. Four fungal species
namely, Candida rugosa, C. neoformans, C. albicans and
Trichophyton mucoides were also tested. These organisms
were obtained from the Department of Biochemistry
and Microbiology, University of Fort Hare, South Africa
and maintained on nutrient agar and potato dextrose
agar plates, then revived for bioassay by subculturing
in fresh nutrient broth (Middlebrook broth 7H9) for 24
hours before use.

Antimicrobial activity assays: The MIC values of acetone,
ethanol, dichloromethane, hydro-alcohol and water
extracts on the organisms were determined using micro
-plate dilution method according to Ellof, 1998.

Bacterial strains were cultured overnight for 24 hours in
autoclaved nutrient broth (Middlebrook broth 7H9) and
were adjusted to a final density of 15Hz. This was used
to inoculate 96-well microtitre plates containing the
different dilutions of extracts (12.50 to 0.08 mg/mL)
under aseptic condition. The plates were incubated
under aerobic conditions at 37°C for 24 hours. 40 pL of
0.2 mg/mL p-iodonitrotetrazolium (INT) (97%purity,
Sigma, South Africa) solution was used as a bacterial
growth indicator, this was added to each well and
incubated for 30 min at 37°C. The change of the colour
from being colourless to a red coloured product was
taken as biological activities of organisms. Each
treatment was performed in double and a complete
suppression of growth at a specific concentration of an
extract was required for it to be declared active
(Sindambiwe et al., 1999; Mathekga et al., 2000). Pure
distilled water and sample free solvents were use as
controls. The same procedure was repeated for the
antifungal testing only that the plates were incubated at
25°C unlike 37°C for the bacteria

Partitioning and fractionation: Three extracts (acetone,
ethanol and hydro-alcohol) were active against tested
bacteria and fungi during initial antibacterial testing.
Therefore, crude hydro-alcohol extract was chosen for
the partitioning. 48.5 g crude extract was subjected to
mass fraction using hexane, ethyl acetate and petroleum
ether. The assay was carried out according to the
method previously described by Sharhidi-Bonjar (2004),
as adopted by Okei et al. (2009). 1 500 mL of hexane
yielded 0.3 g, 1,050 mL of ethyl acetate yielded 0.9 g,
900 mL of petroleum ether yielded 17.4 g. All fractions
were brought to dryness and used to prepare stock
solution of 50 mg/mL before the antimicrobial assays.

Results

The qualitative phytochemical screening of D. basuticus
extract revealed the presence of alkaloids, tannins, sapo
-nins and cardiac glycosides. phlobatannin, flavonoids,
steroids and terpenoids were not detected (Table I).

The cytotoxic effects of D. basuticus hydro-alcohol and
ethanol extracts are presented in Table II. The hydro-
alcohol extract at 40 ug/mL had 90% mortality rate on
brine shrimp larvae compared to 0.0% recorded for
ethanol extract at the same concentration. Overall, the
hydro-alcohol extract exerted the most toxic effect
exhibiting LCso value of 17.3 ug/mL compare to 59.4
pg/mL obtained from the ethanol extract. This is an
indication that the combination of water and ethanol
was able to extract more of the antitumor compounds in
the plant. According to Meyer et al. (1982), if the LCso of
any drug including plant extract is less than 100 pg/mL
such drug is considered cytotoxic. Conclusively, the
two extracts tested in this study could be regarded as
toxic to brine shrimp larvae cells based on the LCso
values.
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mg/mL, except S. flexneri which was inhibited at 3.1
mg/mL and S. aureus OK2a at 1.6 mg/mL, respectively
after 24 hours. The water extract was the least active of
all the extract in all bacterial strains with the MIC of
12.5 mg/mL after 24 hours. Generally all the extracts
exhibited moderate to potent antibacterial activity
against all the tested bacteria in this study, except
dichloromethane and water extracts which were less
effective against most bacterial strains.

The results of MIC of D. basuticus extracts against
Candida rugosa, C. mneoformans, C. albicans and
Trychophyton mucoides are presented in Table IV. The
acetone extract was more active against fungal strains
with the MIC ranging from 1.6 to 3.1 mg/mL, except
Candida rugosa that was inhibited at 6.3 mg/mL after 24
hours. The ethanol extract was active at 6.3 mg/mL
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Table I
basuticus extracts
SL No. Compounds
1 Alkaloids Positive
2 Tannins Positive
3 Phlobatannins Negative
4 Saponins Positive
5 Flavonoids Negative
6 Steroids Negative
7 Terpenoids Negative
8 Cardiac glycosides Positive
Table II

The cytotoxicity of the Dianthus basuticus extracts

against Artemia salina nauplii

Concentra- n Number of dead
tion (pg/ (24 hours)
mL) n Hydro- Ethanol
alcohol

20 10 7 3

40 10 9 0

60 10 10 5]

80 10 10 4

100 10 10 10

LCso 17.3 59.4

while Hydro-alcohol, dichloromethane and water
extracts were only active at 12.5 mg/mL after 24 hours.
These results shows that acetone extract was more
effective than the other extracts followed by the ethanol
extract with hydro alcohol, dichloromethane and water
extracts having less effect on the fungal strains in this
study.

The ethyl acetate fraction of hydro-alcohol extract
exhibited significant activity against all Gram positive
and Gram negative bacteria strains tested with the
minimal inhibition concentration (MIC) of 0.4 mg/mL,
except E. coli ATCC 8739, S. aureus OK2a and S. aureus
OK2b with the MIC of 08, and 31 mg/mlL,

Bacteria strains

Table III

Antibacterial activity of Dianthus basuticus extracts showing minimal inhibitory concentrations (MIC)

against bacterial strains

Gram
staining
Actinetobacter calcaoceuticus anitratus CSIR Negative
Bacillus pumilis ATCC 14884 Positive
Enterobacter faecalis KZN Negative
Escherichia coli ATCC 8739 Negative
Proteus vulgaris CSIR 0030 Negative
Shigella flexneri KZN Negative
Shigella sonnei ATCC 29930 Negative
Staphylococcus aureus ATCC 6538 Positive
Staphylococcus aureus OK2a Positive
Staphyolococcus aureus OK2b Positive

Extracts (mg/mL)
Acetone Hydro- Ethanol  Dichloro- Water
alcohol methane
31 6.3 1.6 6.3 12,5
31 1.6 1.6 6.3 12,5
1.6 1.6 31 6.3 12,5
6.3 6.3 6.3 12,5 12,5
6.3 6.3 6.3 12,5 12,5
3.1 6.3 1.6 31 12,5
3.1 6.3 6.3 12,5 12,5
3.1 31 1.6 6.3 12,5
1.6 6.3 31 1.6 12.5
3.1 31 31 6.3 12,5

The results of MIC of D. basuticus extracts are presented
in Table III. The acetone, hydro-alcohol and ethanol
extracts were the most active against Gram positive and
Gram negative bacteria, inhibiting all strains at MIC 1.6
to 3.1 mg/mL except E. coli, P. vulgaris and S. sonnei that
were both inhibited at 6.3 mg/mL respectively. The
dichloromethane extract was less active against all
bacterial strains with the MIC ranging from 6.3 to 12.5

respectively. The hexane fraction also showed appre-
ciable activity against all the Gram negatives and one
Gram positive bacteria strain with the MIC of 3.1 mg/
mL, except Bacillus pumilis ATCC 14884, S. aureus OK2a
and S. aureus OK2b with the MIC of 6.3 mg/ml.
Petroleum ether fraction was less effective against all
the Gram positives and Gram negatives bacteria tested
with the MIC of 12.5 mg/mL.
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Fungi strains Extracts (mg/mL)

Table IV

Antifungal activity of Dianthus basuticus extracts and fractions showing minimal inhibitory concentrations

(MIC)

Hydroalcohol fractions (mg/mL)

Bacteria strains

Actinetobacter calcaoceuticus anitratus CSIR Negative
Bacillus pumilis ATCC 14884 Positive
Enterobacter faecalis KZN Negative
Escherichia coli ATCC 8739 Negative
Proteus vulgaris CSIR 0030 Negative
Shigella flexneri KZN Negative
Shigella sonnei ATCC 29930 Negative
Staphylococcus aureus ATCC 6538 Positive
Staphylococcus aureus OK2a Positive
Staphyolococcus aureus OK2b Positive

Ace- Hydroalco- Dichloro- Water Hexane Ethyl ace- Petroleum
tone hol methane tate ether
Candida rugosa 6.3 125 125 125 31 8l 125
Candida neoformans 3.1 125 125 125 31 0.8 125
Candida albicans 3.1 125 12.5 12.5 31 0.8 125
Trichophyton mucoides 1.6 125 125 125 3.1 0.8 125
Table V

Antibacterial activity of fractions from Dianthus basuticus hydro-alcohol extract showing minimal inhibitory

concentrations (MIC) against bacterial strains
Gram staining

Extracts (mg/mL)

Ethyl acetate Hexane Petroleum ether
0.4 31 12.5
0.4 6.3 12.5
0.4 31 12.5
0.8 31 12.5
0.4 31 12.5
0.4 31 12.5
0.4 31 12.5
0.4 31 12.5
31 6.3 12.5
31 6.3 12.5

Against the four fungal strains, the hexane fraction
exhibited appreciable activity with the MIC of 3.1 mg/
mL. The ethyl acetate fraction showed a significant
activity against all the tested fungi with the MIC of 0.8
mg/mL, except Candida rugosa with MIC of 3.1 mg/ml.
Petroleum ether fraction was also less effective in
fungal strains with the MIC of 12.5 mg/mL.

Discussion

Plants are still being used in many different countries
around the world and they are a good source of potent
and powerful drugs. There have been scientific articles
validating that some of the plants used in Africa can
manage most of the diseases and can also heal different
injuries depending on their applications and intended
purposes of individuals (Okwu and Josiah, 2006). In the
last few decades most African countries have seen the
need to put more efforts in medicinal plant research
field, especial in South Africa, in which the government
has decided to officially incorporate herbal remedies as
medicine into the health care system (van Wyk, 2011).
As medicinal plant drug discovery continues to provide
new potent and powerful drugs, it is also important to
recognise that it can lead to the development of new
drugs which will target diseases that are resistant to
current drugs, such as HIV/AIDS, Alzheimer’s and

pains (Balunas and Kinghorn, 2005).

Many researchers have used MIC as an index for mea-
suring the efficacy of antimicrobial agents (Kabir et al.,
2005; Ushimaru et al., 2007; Yakubu et al., 2012). The
results from the present study have shown that D.
basuticus does possesses moderate to potent antimicro-
bial activity against the tested bacteria and fungi. The
acetone and ethanol extracts were more active than the
other extracts against all the bacteria and fungi strains
tested with the MIC ranging from 1.6 to 6.3 mg/mL.
Differences in activity of extracts had been related to
the qualitative and quantitative diversity of compounds
that was extracted by different solvents (Geyid et al,,
2005). Acetone extract a broad range of compounds,
thus allowing an effective preliminary screening for
bioactive compounds. Other solvents, such as hexane
and methanol might extract a wide range of com-
pounds, but acetone will always extract compounds
with a wider range of polarities (Eloff, 1998). The etha-
nol extract exhibited only strong antibacterial activity
and moderate activity against fungi strains tested. The
hydro-alcohol and water can extract large quantities of
materials in the plant, but the least number of
compounds comes up in the extracts (Angeh, 2006).
This could be the reason why the water extract had the
least activity and the possibility that the active phyto-
chemicals in the plant are non polar in nature.
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Although the extracts exhibited varied degree of
inhibition, previous reports have attributed this to the
type of extracting solvents and the plant material
involved (Mabona and van Vuuren, 2013). The acetone
ethanol, hydro-alcohol and dichloromethane extracts
from the plant were active against Gram positive and
Gram negative bacteria with the MIC ranging from 1.6
and 6.3 mg/mL, except E. coli ATCC 8739, P. vulgaris
CSIR 0030 and S. sonnei ATCC 29930 with a MIC of 12.5
mg/mL by dichloromethane extract. The observed
inconsistency in the sensitivity amongst Gram negative
and Gram positive bacteria along with the fungal isola-
tes could be ascribed to the anatomical or structural
differences between these microorganisms (Ashafa and
Umebese, 2012).

As observed from the LCso, the hydro-alcohol extracted
most of the toxic compounds with the value of 17.3 pg/
mL. According to Meyer et al. (1982), if the LC5value is
less than 100 pg/mL, the plant is considered cytotoxic.
Cytotoxic property of plant material is due to the
presence of antitumor compounds, so the strong
cytotoxic activity of this plant has made it a candidate
for further anticancer exploration using both normal
and cancer cell lines.

Recent reports have shown that there is reduction in the
discovery of new antimicrobial agents globally, coupled
with ever increasing cases of drug resistant to available
antimicrobials (Khan et al., 2012; Ashafa, 2013). Some of
the bacteria and fungi tested in this study have history
of causing different infections and drug resistant have
also been documented. Acinetobacter calcaoceticus
anitratus has been documented with highly variable
degree of virulence causing meningitis, fulminating
septicaemia, pulmonary and ophthalmic infections and
more, while the Staphylococci, E. coli and Shigella are
known to cause food poisoning resulting in nausea,
vomiting, diarrhea and dehydration. The importance of
investigating the fungicidal activity of plant extracts
cannot be over emphasized in the view that the fungal
infections are major source of concern throughout the
world (Abebe et al., 2003; Yakubu et al., 2012). Candida
species are the most common cause of human fungal
infections, representing nearly 96% of all opportunistic
mycoses (Pfaller and Diekema, 2007; Ashafa and
Umebese, 2012). Up to 2% of intensive care unit (ICU)
patients suffer from invasive candidiasis, the incidence
of which shows and alrming increase during the last
few decades (Manolakaki et al., 2010). All these organi-
sms were inhibited by the crude ethyl acetate and
hexane fractions at MIC ranging from 0.4 mg/mL to 3.1
mg/mL. This is an indication that if bioactive com-
pounds are purified from these extracts, the antimicro-
bial potency will increase and may form a good source
of new additions into the realm of available antibiotics.

The brine shrimp lethality test is an in vivo lethality in a
simple zoological organism that could be used as a

simple tool to guide screening and fractionation of
physiological active plant extracts, where one of the
simplest biological responses to monitor is lethality,
since there is only one criterion; either dead or alive
(Pimentel-Montanher et al., 2002; Olorunnisola et al.,
2011). In the present study, hydro-alcohol and ethanol
whole plant extracts of D. basuticus displayed
significant lethality against brine shrimp naupli with
LCso of 17.3 and 59.4 pg/mL respectively. There is a
general toxicity test agreement that LCsp above 100 pg/
mL is non-toxic while that below 100 pg/mL is
indicative of toxicity. The significant lethality of the
extracts from the root D. basuticus is an indication of the
presence of potent cytotoxic compounds. The outcome
of the present study presents D. basuticus root as a
promising natural source of anti-tumor compounds and
it deserves further explorations considering the rate of
cancer spread in South Africa.

The qualitative phytochemical investigation revealed
the presence of alkaloids, tannins, cardiac glycosides
and saponins. These compounds have long history of
exerting both physiological and medicinal activities
(Parekh and Chanda, 2007; Soetan et al., 2006; Khan et
al,, 2011; Yakubu et al., 2012). These attest its traditional
use by Basotho indigenous people in the treatment of
various diseases as well as feeding the bulls in order to
increase fertility. From the observed antimicrobial
activities against bacteria and fungi tested, the
cytotoxicity of the plant and the bioactive compounds
present in D. basuticus, necessitated further studies to be
conducted as the species could be a potential source of
useful drugs.
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