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ABSTRACT
This study is aimed at providing a critical review of the botany, biological activities and medicinal uses of P. prunelloides. Documented information on
botany, biological activities, and medicinal uses of P. prunelloides was collected from several online sources which included BMC, Scopus, SciFinder,
Google Scholar, Science Direct, Elsevier, PubMed, and Web of Science. Additional information on the botany, biological activities, and medicinal uses
of P. prunelloides was gathered from book chapters, books, journal articles, theses, and scientific publications sourced from the University of Fort
Hare Library. The study showed that the leaves and roots of P. prunelloides are used as herbal medicines for bodily pains, burns, cancer, diabetes,
fever, gastrointestinal problems, heartburn, heart problems, respiratory problems, retained placenta, rheumatism, sexually transmitted infections,
skin infections, snakebite, sores, wounds, toothache, and vomiting. Pharmacological research revealed that P. prunelloides extracts have antibacterial,
antimycobacterial, antifungal, antiviral, antidiabetic, anti-inflammatory, analgesic, antioxidant, uterotonic and cytotoxicity activities. Future studies
should focus on evaluating the phytochemical, pharmacological, and toxicological activities of P. prunelloides crude extracts as well as chemical
compounds isolated from the species.
Keywords: Herbal medicine, Indigenous pharmacopeia, Pentanisia prunelloides, Pharmacology, Phytochemistry, Rubiaceae.
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INTRODUCTION
Pentanisia prunelloides (Klotzsch ex Eckl. and Zeyh.) Walp. is a member
of the Rubiaceae family and an important component of the grassland
biome in south-central Africa. The fleshy, tuberous root is mainly
used as herbal medicine, but sometimes also the leaves. The roots of
P. prunelloides are ingredients of a herbal concoction referred to as
“isihlambezo” consisting of Agapanthus africanus (L.) Hoffmans (roots),
Callilepis laureola DC. (roots), Clivia miniata (Lindl.) Bosse (leaves),
Combretum erythrophyllum (Burch.) Sond. (roots), Crinum spp. (bulb),
Gomphocarpus fruticosus (L.) W.T. Aiton (roots), Gunnera perpensa
L. (rhizomes), Gymnanthemum corymbosum (Thumb.) H. Rob. (roots),
Rhoicissus tridentata (L.f.) Wild and R.B. Drumm. subsp. cuneifolia (Eckl.
and Zeyh.) Urton (roots), Scadoxus puniceus (L.) Friis and Nordal (bulb),
and Typha capensis (Rohrb.) N.E.Br. (rhizome) [1-4]. Isihlambezo is used
to induce or augment labor, is used as a postnatal medication to expel
afterbirth, is administered to animals to expel the placenta, and is also
used in the treatment of endometritis [3,4]. The roots of P. prunelloides
are ingredients of another herbal concoction known as “sejeso”
(Ingwe@ brand), made up of Elephantorrhiza elephantina (Burch.)
Skeels, Alepidea amatymbica Eckl. and Zeyh., Hypoxis obtusa Burch. ex
Ker Gawl., deionized water, and potassium sorbate as a preservative,
which is used as a remedy for constipation, heartburn, indigestion, loss
of appetite, stomach ailments, and vomiting [5-7]. Research by Famewo
et al. [8,9] revealed that P. prunelloides is an ingredient of a polyherbal
medicine mixed with Centella eriantha (A.Rich.) Drude (rhizome),
Hypoxis argentea Harv. ex Baker (corm), Kniphofia drepanophylla Baker
(root), Rapanea melanophloeos (L.) Mez (bark), and Strychnos decussata
(Pappe) Gilg (bark) which is used as a herbal medicine for tuberculosis.
Due to the popularity of the species as a herbal medicine, the roots of P.
prunelloides are sold in informal herbal medicine markets in the Eastern
Cape [10,11], KwaZulu-Natal province [12], and Western Cape [11]
provinces in South Africa. P. prunelloides is also one of the important
medicinal plants in South Africa, included in the book “Medicinal Plants
of South Africa,” a photographic guide to the most commonly used plant
medicines in the country, including their botany, main traditional uses,

and active ingredients [13]. According to Arnold et al. [14] and Van
Wyk [15,16], the roots and leaves of P. prunelloides have commercial
potential as remedies for headache, pain, and wounds and act as a
purgative in South Africa. Therefore, P. prunelloides is an integral part
of traditional pharmacopoeia in South-Central Africa with potential
contribution to primary health care of local communities in the
region [17,18]. Therefore, this is the rationale behind the current study,
aimed at providing a critical appraisal of the existing ethnomedicinal
uses, phytochemistry, and biological activities of P. prunelloides.
DESCRIPTION AND TAXONOMY OF P. PRUNELLOIDES

The genus name Pentanisia is derived from the Greek word “penta”
meaning five and “anisos” which means unequal, in reference to the
calyx lobes. The specific epithet “prunelloides” means resembling
members of the genus Prunella L. (Lamiaceae family) derived from the
Latin word “prunus” which means purple [19]. P. prunelloides is divided
into two subspecies, namely P. prunelloides subsp. latifolia (Hochst.)
Verdc. and P. prunelloides subsp. prunelloides [20,21]. In South Africa,
both subspecies have height ranging from 10 cm to 45 cm and have
been recorded at an altitude ranging from 10 m to 2200 m above the sea
level [21]. However, most ethnobotanical and ethnopharmacological
literature do not separate P. prunelloides into specific subspecies, but
rather P. prunelloides sensu lato, and this is the approach that has been
adopted in the current review. Synonyms associated with P. prunelloides
include Diotocarpus prunelloides (Klotzsch) Hochst., P. variabilis Harv.
var. intermedia Sond., and P. variabilis Harv. var. latifolia (Hochst.)
Sond. [20,21]. The species has been recorded in Lesotho, Malawi,
Mozambique, South Africa, Swaziland, Tanzania, and Zambia [20,21].
P. prunelloides is a perennial herb of about 0.6 m in height and 0.6 m
wide [13,22]. P. prunelloides is a multi-stemmed herb often trailing in
the grass or erect. The leafy, hairy, stout, and spreading branches sprout
from a thick and tuberous rootstock [13]. The leaves are without stalks,
with waxy margins; are oblong in shape; are borne in pairs; are narrow;
and are usually hairless. The tubular blue or lilac flowers are borne in
heads on stalks above the leaves on the branch ends. P. prunelloides has
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been recorded in well-drained sandy and loamy soils. P. prunelloides is
long lived and dormant in the winter months [13]. The English common
names of the species are wild verbena and broad-leaved pentanisia;
other vernacular names include sooibrandbossie and wild verbena
(Afrikaans), khatoane and setimamollo (Sotho), icikamlilo, icimamlilo,
and icishamlilo (Xhosa), icimamlilo, icishamililo-elincane, incishamlilo,
and umakuphole (Zulu) [13,19,22,23].
MEDICINAL USES OF P. PRUNELLOIDES

A wide range of medicinal uses of P. prunelloides have been reported in
literature (Table 1). Its major uses have been reported in at least two
countries and literature records include its treatment of bodily pains,
burns, cancer, diabetes, fever, gastrointestinal problems, heartburn,
heart problems, respiratory problems, retained placenta, rheumatism,
sexually transmitted infections, skin infections, snakebite, sores, wounds,
toothache, and vomiting. In South Africa, the roots of P. prunelloides are
mixed with those of Jatropha zeyheri Sond. and Warburgia salutaris
(Bertol.f.) Chiov. as herbal medicine for blisters, bruises, burns, and
cuts [24,25]. The roots of P. prunelloides are mixed with those of
E. elephantina as herbal medicine for eczema [7,24-27]. According to
Bryant [28] and Hutchings et al. [23], the roots of P. prunelloides are
mixed with those of Withania somnifera (L.) Dun. as herbal medicine
for gangrenous rectitis. Research by Bisi-Johnson et al. [29] and Mpofu
et al. [6] revealed that the roots of P. prunelloides are mixed with
those of Acokanthera oblongifolia (Hochst.) Codd and E. elephantina
as remedy for stomach ailments. The roots of P. prunelloides are
mixed with those of Dicoma anomala Sond. [24-26,30,31] or are
mixed with roots of D. anomala and bulbs of Hypoxis colchicifolia
Baker [24,25,27] as remedy for insect and sting bites. According to
Masika and Afolayan [32], the leaves of P. prunelloides are mixed with
those of Cannabis sativa L. and glycerin as ethnoveterinary medicine for
conjunctivitis and retained placenta.
CHEMISTRY AND PHYTOCHEMISTRY OF P. PRUNELLOIDES

Mtunzi et al. [79] quantified heavy metals in P. prunelloides roots,
with copper showing the highest concentration of 0.6 ppm, followed
by manganese (0.5 ppm), lead and nickel (0.1 ppm each), and iron
(0.008 ppm). The concentrations of the trace elements in P. prunelloides
roots were below the permissible limits set by Codex Alimentarius
Commission [80] and, therefore, Mtunzi et al. [79] concluded that the
species extracts used as herbal medicines may not result in heavy metal
toxicity. Phytochemical compounds that have been identified from the
leaves and roots of P. prunelloides include alkaloids, anthocyanidins,
anthraquinones, cardiac glycosides, flavonoids, glucose, saponins,
steroids, sucrose, tannins, and terpenoids [6,31,44,62,81-84]. Other
phytochemical compounds that have been identified from the leaves and
roots of P. prunelloides include alanine, allo-isoleucine, α-aminobutyric
acid, arabinose, asparagine, aspartic acid, diosgenin, (-)-epicatechin,
epicatechin gallate, epigallocatechin gallate, glucuronic acid, hexoses,
kaempferol, oleanolic acid, palmitic acid, quercetin, rhamnose, serine,
tormentic acid, and valine [6,42,44,47,62,82,84,85]. Nair et al. [5]
identified a common plasticizer, di(2-ethylhexyl) phthalate (DEHP), in
a herbal mixture known as “sejeso” (ingwe@ brand) which also includes
the roots of P. prunelloides mixed with A. amatymbica, E. elephantina,
H. obtusa, deionized water, and potassium sorbate as preservative.
DEHP is highly toxic, and there are strict international controls in place
for regulation of its consumption, and the amount of 43.3 mg/L from
the mixture is unacceptably high [5].
BIOLOGICAL ACTIVITIES OF P. PRUNELLOIDES

The following biological activities have been reported from the leaf and root
extracts of P. prunelloides: antibacterial [25,30,31,42,47,60,61,65,86-89],
antimycobacterial [8,61,90,91], antifungal [25,30,31,87-89], antiviral [42],
antidiabetic [84], anti-inflammatory [31,42,43,61,83,87,88,90,92],
analgesic [83], antioxidant [6,31,43,62,84,87,87], uterotonic [2,92], and
cytotoxicity [6,62] activities.
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Antibacterial activities
Yff et al. [42] evaluated the antibacterial activities of aqueous, ethanolic,
and ethyl acetate extracts of the leaves and roots of P. prunelloides
against Bacillus subtilis, Escherichia coli, Klebsiella pneumoniae,
and Staphylococcus aureus, using the serial dilution technique with
neomycin as the positive control. The extracts exhibited activities
with minimum lethal concentration values, ranging from 0.4 mg/ml
to 12.5 mg/ml against 0.4 µg/ml to 3.1 µg/ml exhibited by the control
[42]. Jäger [86] evaluated the antibacterial activities of aqueous
ethyl acetate root extracts of P. prunelloides against S. aureus and
B. subtilis using the microtiter plate assay with neomycin as positive
control. The extract exhibited activities with minimum inhibitory
concentration (MIC) value of >1.0 mg/ml and >2.0 mg/ml against 1.6
μg/ml and 3.1 µg/ml exhibited by the control [86]. Mabona [25] and
Mabona et al. [30] evaluated the antibacterial activities of aqueous
and dichlomethane: methanol (1:1) root and root bark extracts of P.
prunelloides using the microtiter plate assay against dermatologically
relevant pathogens such as Brevibacillus agri, Propionibacterium
acnes, Pseudomonas aeruginosa, S. aureus, and S. epidermidis with
ciprofloxacin as a positive control. The extracts exhibited activities with
MIC values ranging from 1.0 mg/ml to >16.00 mg/ml. Mabona et al. [30]
also evaluated the interactive antibacterial activities of P. prunelloides
root mixed with E. elephantine rhizome; P. prunelloides root and root
bark mixed with D. anomala tuber against P. aeruginosa, S. aureus, and S.
epidermidis. These combinations produced synergistic effects with MIC
values from 0.5 mg/ml to >16.00 mg/ml, with the sum of the ∑fractional
inhibitory concentration (∑FIC) values ranging from 0.3 to 4.0 [25,30].
Madikizela et al. [60] and Madikizela [61] evaluated the antibacterial
activities of dichloromethane, petroleum ether, ethanol, and water
extracts of leaves and roots of P. prunelloides against K. pneumoniae,
S. aureus, and Mycobacterium aurum using the microdilution assay
with neomycin and streptomycin as positive controls. The extracts
exhibited activities with MIC values ranging from 0.2 mg/ml to
12.5 mg/ml, with the positive controls exhibiting MIC values ranging
from 0.05 mg/ml to 0.2 mg/ml [60,61]. Mpofu et al. [6] evaluated the
antibacterial activities of the methanol and aqueous root extracts
of P. prunelloides using the microtiter assay against Bacillus cereus,
Enterococcus faecalis, and E. coli with ciprofloxacin as a positive control.
The extracts exhibited activities with MIC values ranging from 0.4 mg/
mL to 16.0 mg/mL. Mpofu et al. [6] also evaluated the antibacterial
activities of P. prunelloides combined with E. elephantina in 1:1 ratio
which exhibited activities ranging from 0.2 mg/mL to 4.0 mg/mL,
displaying synergistic interactions with sum of the values ranging from
0.2 to 1.0 against B. cereus, E. faecalis, and E. coli. Mpofu et al. [6] also
evaluated the antibacterial activities of (-)-epicatechin and palmitic acid
isolated from P. prunelloides roots using the microtiter plate dilution
technique against B. cereus, E. faecalis, and E. coli with ciprofloxacin
as a positive control. The compounds exhibited activities with MIC
values ranging from 0.1 mg/mL to 0.6 mg/mL, whereas combination of
the two compounds exhibited activities with MIC values ranging from
0.2 mg/mL to 4.0 mg/mL; synergistic interactions were noted against
E. coli and E. faecalis with ΣFIC values of 0.1 and 0.50, respectively [6].
Mugomeri et al. [63] used the checkerboard microdilution technique
to determine the efficacy of mixing (-)-epicatechin and palmitic acid or
any of these two compounds with P. prunelloides against B. cereus, S.
aureus, E. coli, K. pneumonia, and E. faecalis. The results demonstrated
that the combinations resulted in either additive or synergistic effects,
but no antagonistic interactions were observed [65]. Muleya [87] and
Muleya et al. [88] evaluated the antibacterial activities of crude, hexane,
dichloromethane, ethyl acetate, acetone, and methanol root extracts
of P. prunelloides against S. aureus, E. coli, E. faecalis, and P. aeruginosa
using serial dilution assay. The extracts exhibited activities with MIC
values ranging from 150.0 µg/ml to 650.0 μg/ml [87,88]. Xaba [31] and
Xaba and Buwa [89] evaluated the antibacterial activities of methanol,
ethanol, acetone, and aqueous root extracts of P. prunelloides against
P. aeruginosa, Bacillus pumilus, S. aureus, E. coli, and K. pneumonia using
microplate dilution assay. The extracts exhibited activities with MIC
values ranging between 0.1 mg/ml and 6.3 mg/ml [31,89].
5
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Table 1: Medicinal uses of Pentanisia prunelloides
Medicinal use

Parts of the plant used

Country

References

Blisters, bruises, burns, and cuts

Roots mixed with those of
Jatropha zeyheri and Warburgia
salutaris
Roots
Leaves and roots
Leaves and roots
Roots
Leaves and roots
Roots
Roots mixed with those of
Elephantorrhiza elephantina
Roots
Roots

South Africa

[24,25]

South Africa and Swaziland
Lesotho and South Africa
Lesotho and South Africa
Lesotho and South Africa
Lesotho and South Africa
South Africa
South Africa

[33‑36]
[13,23,25,27,30,31,37‑53]
[13,37‑39,41,45,47,52,54‑56]
[3,23,35,38,40,45,57,58]
[35,52,54]
[34,58]
[7,24‑27]

Bodily pains
Burns
Breast cancer and internal tumors
Constipation
Diabetes
Dysmenorrhea
Eczema
Emetic
Fever

Gangrenous rectitis

Gastrointestinal problems (diarrhea,
dysentery, and stomach problems)
Stomach ailments
Hemorrhoids
Heartburn and heart problems
High blood pressure
Immune booster
Insect and sting bites
Insect and sting bites

Liver problems
Magical (good luck, protection)
Respiratory problems (chest
pains, colds, cough, influenza, and
tuberculosis)
Retained placenta
Rheumatism, swollen and aching foot

Schizophrenia
Sexually transmitted infections
Skin infections (boils, itching,
infection, inflammation, pimples, rash,
and shingles)
Snakebite
Sores and wounds
Tonic
Toothache
Ulcers
Vomiting
Ethnoveterinary medicine
Abortion in goats
Conjunctivitis
Cough
Retained placenta
Retained placenta

Roots mixed with those of
Withania somnifera
Leaves and roots

Roots mixed with those of
Acokanthera oblongifolia and
Elephantorrhiza elephantina
Leaves and roots
Leaves and roots
Leaves and roots
Bulb
Roots mixed with those of
Dicoma anomala
Roots mixed with those of
Dicoma anomala and bulbs of
Hypoxis colchicifolia
Leaves and roots
Roots
Leaves and roots

Lesotho
Lesotho and South Africa
South Africa

Lesotho and South Africa
South Africa

[6,23,29,34,36,38,40,44,45,49,62,64
65]
[6,29]

South Africa
Lesotho and South Africa
Lesotho
Swaziland
South Africa

[6,13,23,28,34,44,47,49,50,62,65,66]
[6,13,34,37,44‑46,49,50,53,54,62,65]
[54]
[67]
[24,25,27,30,31]

Lesotho
Lesotho and South Africa
Lesotho and South Africa

[54]
[23,38,39,45,52,68,69]
[6,13,23,26,37,38,42,44‑47,49,50,54,6
0,62,65,70]

South Africa

Leaves and roots
Leaves and roots
Roots
Leaves and roots
Leaves and roots

Lesotho and South Africa
Lesotho, South Africa, and
Swaziland
South Africa
Lesotho and South Africa
Lesotho and South Africa

Leaves and roots
Roots
Roots
Roots
Roots
Leaves and roots

Lesotho and South Africa
Lesotho and South Africa
South Africa and Swaziland
Lesotho and South Africa
Lesotho
Lesotho and South Africa

Roots
Leaves mixed with leaves of
Cannabis sativa and glycerin
Leaves
Leaves mixed with leaves of
Cannabis sativa and glycerin
Roots

Antimycobacterial activities
Madikizela [61] and Madikizela et al. [90] evaluated the
antimycobacterial activities of dichloromethane, petroleum ether,
ethanol, water, leaf, root, and whole plant part extracts of P. prunelloides
using resazurin microplate assay against Mycobacterium tuberculosis
with rifampicin as a positive control. The extracts exhibited activities
with MIC values ranging from 0.8 mg/ml to 12.5 mg/ml which were
higher than 0.02 mg/ml exhibited by the positive control [61,90].
Lehasa et al. [91] evaluated the antimycobacterial activities of aqueous
and ethanol root extracts of P. prunelloides against M. tuberculosis. The
extract exhibited activities with MIC values ranging between 0.8 mg/ml

[45]
[6,13,23,34,37,38,44‑46,49,50,53,60
‑63]
[23,28]

South Africa
South Africa
South Africa
South Africa
South Africa

[24,25,27]

[2,13,23,37‑39,41,45,50,54,55,71,72]
[6,13,23,25,28‑31,35,37,42‑44,46,47,4
9,50,53,62,65,66,69,73,74]
[35]
[23,38,44,45,47,75]
[3,6,13,23,27,31,36‑42,45,47,48,50‑52
,56,62,65,68]
[13,23,28,44,46,47,49,50,53,66,74]
[13,22,23,36‑41,44,45,50,51,56,76]
[36,73]
[13,44,46,47,49,50,53,60,61]
[6,38,45,47,62,65]
[13,29,44,46,49,50]
[77]
[32]
[78]
[32]

[2,22,37,72]

and 0.2 mg/ml [91]. Famewo et al. [8] evaluated the antimycobacterial
activities of ethanol herbal mixture of P. prunelloides with C. eriantha, H.
argentea, K. drepanophylla, R. melanophloeos, and S. decussata against
M. tuberculosis with isoniazid (0.05 µg/ml) as a positive control. The
mixture showed activities at concentrations below 25 µg/ml and
exhibited MIC value of 1.6 µg/ml, while the positive control exhibited
MIC value of 0.05 µg/ml [8].

Antifungal activities
Mabona [25] and Mabona et al. [30] evaluated the antifungal activities of
aqueous and dichloromethane: methanol (1:1) root and root bark extracts
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of P. prunelloides using the microtiter assay against dermatologically
relevant pathogens such as Candida albicans, Microsporum canis,
and Trichophyton mentagrophytes with amphotericin B as a positive
control. The extracts exhibited activities with MIC values ranging
from 2.0 mg/ml to >16.00 mg/ml. Mabona et al. [30] also evaluated
the interactive antifungal activities of P. prunelloides root mixed with
E. elephantina rhizome; P. prunelloides root and root bark mixed with
D. anomala tuber against C. albicans. These combinations produced
synergistic effects with MIC values of 2.0 mg/ml to 16.00 mg/ml and
∑FIC values ranging from 0.3 to 3.0 [25,30]. Muleya [87] and Muleya
et al. [88] evaluated the antifungal activities of acetone root extracts
of P. prunelloides against C. albicans and Aspergillus fumigatus using
serial dilution assay. The extracts exhibited activities with MIC value of
625.0 μg/ml [87,88]. Xaba [31] and Xaba and Buwa [89] evaluated the
antifungal activities of methanol, ethanol, acetone, and aqueous root
extracts of P. prunelloides against C. albicans and Trichophyton mucoides
using microplate dilution assay. The extracts exhibited activities with
an MIC value of 0.5 mg/ml [31,89].
Antiviral activities
Yff et al. [42] evaluated the antiviral activities of aqueous extracts of
leaves and roots of P. prunelloides using antiviral assays aimed at
assessing replication or inhibition of 1000 TCID50 influenza A as a
percentage reduction in the number of fluorescent foci on the infected
VK cell cultures. The extracts inhibited viral replication of the influenza
A virus [42].

Antidiabetic activities
Makhudu [84] evaluated the antidiabetic activities of the water,
ethanol, aqueous-ethanol, and hexane root extracts of P. prunelloides
and tormentic acid isolated from the species against the activities
of α-amylase, α-glucosidase, sucrose, and maltase with acarbose
as a positive control. The extracts exhibited activities with halfmaximal inhibitory concentration (IC50) values ranging from
0.5 µg/mL to 90.5 µg/mL, while the positive control exhibited IC50 values
of 9.9 µg/mL to 129.4 µg/mL. The tormentic acid inhibited α-amylase
and α-glucosidase at 70.5 µg/mL and 28.2 µg/mL, respectively [84].
Anti-inflammatory activities
Lindsey et al. [92] evaluated the aqueous and ethanol leaf and root
extracts of P. prunelloides for prostaglandin synthesis inhibitors
using the cyclooxygenase inhibitory bioassay with indomethacin as
the positive control. The aqueous and ethanol leaf extracts inhibited
cyclooxygenase at 71%–87%, which was higher than 67% inhibition
exhibited by the standard, indomethacin [92]. Yff et al. [42] evaluated
the anti-inflammatory activities of aqueous, ethanolic, and ethyl acetate
extracts of leaves and roots of P. prunelloides using the cyclooxygenase-1
assay with indomethacin (20 µM) as a positive control. The extracts
exhibited activities with percentage inhibition of cyclooxygenase
ranging from 65% to 87%, which was comparable to 83% exhibited by
the control [42]. Frum and Viljoen [43] and Lehasa et al [91] evaluated
the anti-inflammatory activities of aqueous and methanol root extracts
of P. prunelloides through the assessment of 5-lipoxygenase inhibitory
activities using a threefold step-wise dilution method with dimethyl
sulfoxide and Tween®20 as negative controls and nordihydroguaiaretic
acid as a positive control. The methanol extract exhibited 5-lipoxygenase
inhibitory activities with IC50 value of 32.7 ppm [43]. Madikizela [61]
and Madikizela et al. [90] evaluated the anti-inflammatory activities of
dichloromethane, petroleum ether, ethanol, water, leaf, root, and whole
plant part extracts of P. prunelloides using the cyclooxygenase-2 (COX2) inhibition assay with indomethacin as a positive control. The highest
COX-2 inhibition was exhibited by petroleum ether against the root
extract at 86.9% [61,90]. Muleya [87] and Muleya et al. [88] evaluated
the anti-inflammatory activities of acetone root extracts of P. prunelloides
against 15-soybean lipoxygenase enzyme. The lipoxygenase inhibitory
activity of 79% indicates high anti-inflammatory activity [87,88].
Mathews et al. [83] evaluated the anti-inflammatory activities of leaf
and root aqueous extracts of P. prunelloides on egg albumin-induced rat
paw edema model, with aspirin used as a standard drug. The extracts
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exhibited dose-dependent anti-inflammatory effects [83]. Xaba [31]
evaluated the anti-inflammatory activities of aqueous, acetone, ethanol,
and methanol root extracts of P. prunelloides using the 5-lipoxygenase
enzyme (Cayman) assay with nordihydroguaiaretic acid as a positive
control. The extracts exhibited activities with IC50 values ranging from
0.2 µg/ml and 0.4 µg/ml, which was comparable to IC50 value of 0.6 µg/
ml exhibited by the control [31].
Analgesic activities
Mathews et al. [83] evaluated the analgesic activities of leaf and root
aqueous extracts of P. prunelloides in mice using formalin- and acetic acidinduced writhing tests. The extracts significantly reduced paw lickings
in the mice compared to vehicle in the neurogenic and formalin-induced
nociception phases, indicating significant analgesic activities [83].

Antioxidant activities
Frum and Viljoen [43] evaluated the antioxidant activities of aqueous
and methanol root extracts of P. prunelloides using the 2,2-diphenyl-1picrylhydrazyl (DPPH) free radical scavenging assay. The aqueous and
methanol extracts exhibited activities with IC50 values of 38.0 ppm and
11.8 ppm, respectively [43]. Mpofu [62] and Mpofu et al. [6] evaluated
the antioxidant activities of methanol and aqueous extracts of roots
of P. prunelloides using DPPH free radical scavenging assay with ascorbic
acid and (-)-epicatechin as positive controls. The extracts exhibited
activities with the Yen and Duh percentage inhibition values ranging
from 4.5% to 33%, while ascorbic acid and (-)-epicatechin showed
inhibition of 67.5% and 68.0%, respectively [6,62]. Muleya [87] and
Muleya et al. [88] evaluated the antioxidant activities of crude, hexane,
dichloromethane, ethyl acetate, acetone, and methanol root extracts of
P. prunelloides using 2,2´-azinobis (3-ethylbenzothiazoline)-6-sulfonic
acid and DPPH radicals with trolox as a positive control. The extracts
exhibited activities with half-maximal effective concentration (EC50)
values ranging from 4.1 µg/ml to 111.9 µg/ml against DPPH and EC50
values ranging from 0.1 µg/ml to 3987.3 µg/ml [87,88]. Xaba [31]
evaluated the antioxidant activities of acetone, aqueous, ethanol,
and methanol root extracts of P. prunelloides using DPPH free radical
scavenging and the phosphomolybdate assays. The extracts exhibited
activities with IC50 values ranging from 0.3 µg/ml to 0.4 µg/ml
against DPPH and IC50 values of 0.03 µg/ml to 1.0 µg/ml against
phosphomolybdate assay [31]. Makhudu [84] evaluated the antioxidant
activities of water, ethanol, aqueous-ethanol, and hexane root extracts
of P. prunelloides using iron chelation, DPPH, and hydroxyl and
superoxide anion radical scavenging assays with gallic acid as a positive
control. The extracts exhibited activities with IC50 values of 75.4 µg/mL
to 142.7 µg/mL against DPPH, superoxide (0.3 µg/mL to 118.7 µg/mL),
hydroxyl (0.5 µg/mL to 43.0 µg/mL), iron chelation (4.2 µg/mL to
64.9 µg/mL), and gallic acid (34.0 µg/mL to 101.7 µg/mL) [84].
Uterotonic activities
Kaido et al. [2] investigated the uterotonic activities of the crude
decoction of P. prunelloides on the isolated rat uterus and ileum
preparation. The aqueous extract of P. prunelloides initiated contractions
in the isolated rat uterus, showed direct smooth muscle activity on the
uterus and ileum preparations, and potentiated the initial response
of the uterus to oxytocin [2]. Lindsey et al. [92] evaluated the uterinerelaxing activities of ethanol leaf and root extracts of P. prunelloides
using in vitro uterine bioassay. The extracts caused mild contraction of
the relaxed uterine muscles [92].
Cytotoxicity activities
Mpofu et al. [6] and Mpofu [62] evaluated the cytotoxic activities of the
aqueous and methanol root extracts of P. prunelloides using the brine
shrimp lethality test. The aqueous and methanol extracts exhibited
moderate cytotoxicity with median lethal dose values of 3.2 and
5.6 ppm, respectively [6,62].
CONCLUSION

P. prunelloides is a well-known plant species in South-Central Africa in
traditional and folk medicine which is an important part of indigenous
7
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culture in the region. In many cases, the roots and, sometimes,
the leaves are used to manage and treat several human diseases.
Detailed phytochemical evaluations are lacking although alkaloids,
anthocyanidins, anthraquinones, cardiac glycosides, flavonoids,
glucose, saponins, steroids, sucrose, tannins, terpenoids, alanine,
allo-isoleucine, α-aminobutyric acid, arabinose, asparagine, aspartic
acid, diosgenin, (-)-epicatechin, epicatechin gallate, epigallocatechin
gallate, glucuronic acid, hexoses, kaempferol, oleanolic acid, palmitic
acid, quercetin, rhamnose, serine, tormentic acid, and valine have
been identified from the species. Studies focusing on the biological
activities of P. prunelloides crude extracts have been conducted in vitro.
Not much data are available on the biological activities of compounds
isolated from the species and toxicity of P. prunelloides crude extracts
and chemical ingredients isolated from the species. Therefore,
there is a need for further studies focusing on the phytochemistry,
pharmacological, toxicological, and in vivo studies involving the crude
extracts and chemical ingredients isolated from the species.
ACKNOWLEDGMENTS

I would like to express my gratitude to the National Research
Foundation, South Africa, and Govan Mbeki Research and Development
Centre, University of Fort Hare, for financial support to conduct this
study.
AUTHORS’ CONTRIBUTIONS

The author declares that this work was done by the author named in
this article.
CONFLICT OF INTEREST

The author declares that he has no conflict of interest.
REFERENCES
1.

Veale DJ, Furman KI, Oliver DW. South African traditional herbal
medicines used during pregnancy and childbirth. J Ethnopharmacol
1992;36:185-91.
2. Kaido TL, Veale DJ, Havlik I, Rama DB. Preliminary screening of
plants used in South Africa as traditional herbal remedies during
pregnancy and labour. J Ethnopharmacol 1997;55:185-91.
3. Varga CA, Veale DJ. Isihlambezo: Utilization patterns and potential
health effects of pregnancy-related traditional herbal medicine. Soc Sci
Med 1997;44:911-24.
4. Maroyi A. From traditional usage to pharmacological evidence:
Systematic review of Gunnera perpensa L. Evid Based Complement
Alternat Med 2016;2016:1-14.
5. Nair JJ, Ndhlala AR, Chukwujekwu JC, Van Staden J. Isolation of di(2ethylhexyl) phthalate from a commercial South African cognate herbal
mixture. S Afr J Bot 2012;80:21-4.
6. Mpofu SJ, Msagati TA, Krause RW. Cytotoxicity, phytochemical
analysis and antioxidant activity of crude extracts from rhizomes of
Elephantorrhiza elephantina and Pentanisia prunelloides. Afr J Tradit
Complement Altern Med 2014;11:34-52.
7. Maroyi A. Elephantorrhiza elephantina: Traditional uses,
phytochemistry, and pharmacology of an important medicinal plant
species in Southern Africa. Evid Based Complement Alternat Med
2017;2017:6403905.
8. Famewo EB, Clarke AM, Wiid I, Ngwane A, van Helden P,
Afolayan AJ, et al. Anti-Mycobacterium tuberculosis activity of
polyherbal medicines used for the treatment of tuberculosis in Eastern
Cape, South Africa. Afr Health Sci 2017;17:780-9.
9. Famewo EB, Clarke AM, Afolayan AJ. Ethno-medicinal documentation
of polyherbal medicines used for the treatment of tuberculosis in
Amathole district municipality of the Eastern Cape province, South
Africa. Pharm Biol 2017;55:696-700.
10. Dold AP, Cocks ML. The trade in medicinal plants in the Eastern Cape
province, South Africa. S Afr J Sci 2002;98:589-97.
11. Loundou PM. Medicinal Plant Trade and Opportunities for Sustainable
Management in the Cape Peninsula, South Africa. MSc Dissertation.
Cape Town: University of Stellenbosch; 2008.
12. Cunningham AB. African Medicinal Plants: Setting Priorities at the
Interface between Conservation and Primary Health Care. Paris: People
and Plants Working Paper 1, UNESCO; 1993.

Asian J Pharm Clin Res, Vol 12, Issue 8, 2019, 4-9

13. Van Wyk BE, Oudtshoorn BV, Gericke N. Medicinal Plants of South
Africa. Pretoria: Briza Publications; 2013.
14. Arnold TH, Prentice CA, Hawker LC, Snyman EE, Tomalin M,
Crouch NR, et al. Medicinal and Magical Plants of Southern Africa: An
Annotated Checklist. Pretoria: National Botanical Institute; 2002.
15. Van Wyk BE. A review of commercially important African medicinal
plants. J Ethnopharmacol 2015;176:118-34.
16. Van Wyk BE. A review of African medicinal and aromatic plants. In:
Nefati M, Najjaa H, Máthé A, editors. Medicinal and Aromatic Plants
of the World: Africa. Dordrecht: Springer; 2017. p. 19-60.
17. Maroyi A. Phytochemical and ethnopharmacological review of
Heteropyxis natalensis. Asian J Pharm Clin Res 2019;12:8-15.
18. Maroyi A. Lannea schimperi: Review of its botany, medicinal uses,
phytochemistry and biological activities. Asian J Pharm Clin Res
2019;12:31-6.
19. Johnson I. Pentanisia prunelloides (Klotzsch ex Eckl. and Zeyh.)
Walp; 2004. Available from: http://www.pza.sanbi.org/pentanisiaprunelloides 19]. [Last accessed on 10 May 20].
20. Verdcourt B. Rubiaceae (Part 1). In: Polhill RM, editor. Flora of Tropical
East Africa. London: Crown Agents for Overseas Governments and
Administrations; 1976. p. 1-414.
21. Germishuizen G, Meyer NL. Plants of Southern Africa: An Annotated
Checklist. Pretoria: Strelitzia 14, National Botanical Institute; 2003.
22. Zukulu S, Dold T, Abbott T, Raimondo D. Medicinal and Charm Plants
of Pondoland. Pretoria: South African National Biodiversity Institute;
2012.
23. Hutchings A, Scott AH, Lewis G, Cunningham AB. Zulu Medicinal
Plants: An Inventory. Pietermaritzburg: University of Natal Press;
1996.
24. Felhaber T. South African Traditional Healers’ Primary Health Care
Handbook. Cape Town: Kagiso Publishers; 1997.
25. Mabona U. Antimicrobial Activity of Southern African Medicinal Plants
with Dermatological Relevance. MSc Dissertation. Johannesburg:
University of the Witwatersrand; 2013.
26. Pujol J. NaturAfrica: The Herbalist Handbook, African Flora, Medicinal
Plants. Durban: Jean Pujol Natural Healers Foundation; 1990.
27. Mabona U, Van Vuuren SF. Southern African medicinal plants used to
treat skin diseases. S Afr J Bot 2013;87:175-93.
28. Bryant AT. Zulu Medicine-Men. Cape Town: C. Struik; 1966.
29. Bisi-Johnson MA, Obi CL, Kambizi L, Nkomo M. A survey of
indigenous herbal diarrhoeal remedies of O.R. Tambo district, Eastern
Cape province, South Africa. Afr J Biotechnol 2010;9:1245-54.
30. Mabona U, Viljoen A, Shikanga E, Marston A, Van Vuuren S.
Antimicrobial activity of Southern African medicinal plants with
dermatological relevance: From an ethnopharmacological screening
approach, to combination studies and the isolation of a bioactive
compound. J Ethnopharmacol 2013;148:45-55.
31. Xaba VM. Pharmacological Screening of Traditional Medicinal Plants
used Against Skin Ailments in the Free State, South Africa. MSc
Dissertation. Phuthaditjhaba: University of the Free State; 2016.
32. Masika PJ, Afolayan AJ. An ethnobotanical study of plants used for
the treatment of livestock diseases in the Eastern Cape province, South
Africa. Pharm Biol 2003;41:16-21.
33. Amusan OO, Dlamini PS, Msonthi JD, Makhubu LP. Some herbal
remedies from Manzini region of Swaziland. J Ethnopharmacol
2002;79:109-12.
34. Van Wyk BE, Gericke N. Peoples’ Plants: A Guide to Useful Plants of
Southern Africa. Pretoria: Briza Publications; 2007.
35. Aston Philander L. An ethnobotany of Western Cape rasta bush
medicine. J Ethnopharmacol 2011;138:578-94.
36. Mhlongo LS, Van Wyk BE. Zulu medicinal ethnobotany: New records
from the Amandawe area of KwaZulu-Natal, South Africa. S Afr J Bot
2019;122:266-90.
37. Watt JM, Breyer-Brandwijk MG. The Medicinal and Poisonous Plants
of Southern and Eastern Africa. Edinburgh: E and S Livingstone; 1962.
38. Guillarmod AJ. Flora of Lesotho. Lehre: J Cramer; 1971.
39. Schmitz MO. Wild Flowers of Lesotho. Roma: ESSA; 1982.
40. Maliehe EB. Medicinal Plants and Herbs of Lesotho (in Sesotho).
Maseru: Mafeteng Development Project; 1997.
41. Pooley E. A Field Guide to Wild Flowers of KwaZulu-Natal and the
Eastern Regions. Durban: Natal Flora Publication Trust; 1998.
42. Yff BT, Lindsey KL, Taylor MB, Erasmus DG, Jäger AK. The
pharmacological screening of Pentanisia prunelloides and the isolation
of the antibacterial compound palmitic acid. J Ethnopharmacol
2002;79:101-7.
43. Frum Y, Viljoen AM. In vitro 5-lipoxygenase and anti-oxidant activities
of South African medicinal plants commonly used topically for skin
8

Maroyi

diseases. Skin Pharmacol Physiol 2006;19:329-35.
44. Ndlovu T. Isolation and Characterisation of Some of the Major
Compounds from Pentanisia prunelloides. MSc Dissertation.
Johannesburg: University of Johannesburg; 2007.
45. Moteetee A, Van Wyk BE. The medical ethnobotany of Lesotho:
A review. Bothalia 2011;41:209-28.
46. Lall N, Kishore N. Are plants used for skin care in South Africa fully
explored? J Ethnopharmacol 2014;153:61-84.
47. Mpofu S, Ndinteh DT, Van Vuuren SF, Olivier DK, Krause RW.
Interactive efficacies of Elephantorrhiza elephantina and Pentanisia
prunelloides extracts and isolated compounds against gastrointestinal
bacteria. S Afr J Bot 2014;94:224-30.
48. Sewani-Rusike CR, Mammen M. Medicinal plants used as home
remedies: A family survey by first year medical students. Afr J Tradit
Complement Altern Med 2014;11:67-72.
49. Balogun FO, Tshabalala NT, Ashafa AO. Antidiabetic medicinal plants
used by the Basotho tribe of eastern free state: A review. J Diabetes Res
2016;2016:4602820.
50. Mugomeri E, Chatanga P, Raditladi T, Makara M, Tarirai C.
Ethnobotanical study and conservation status of local medicinal plants:
Towards a repository and monograph of herbal medicines in Lesotho.
Afr J Tradit Complement Alternat Med 2016;13:143-56.
51. Moteetee A, Seleteng-Kose L. A review of medicinal plants used by
the basotho for treatment of skin disorders: Their phytochemical,
antimicrobial, and anti-inflammatory potential. Afr J Tradit
Complement Alternat Med 2017;14:121-37.
52. Moteetee A, Moffett RO, Seleteng-Kose L. A review of the ethnobotany
of the Basotho of Lesotho and the free state province of South Africa
(south sotho). S Afr J Bot 2019;122:21-56.
53. Sagbo IJ, Mbeng WO. Plants used for cosmetics in the Eastern Cape
province of South Africa: A case study of skin care. Pharmacogn Rev
2018;12:139-56.
54. Seleteng Kose L, Moteetee A, Van Vuuren S. Ethnobotanical
survey of medicinal plants used in the Maseru district of Lesotho.
J Ethnopharmacol 2015;170:184-200.
55. Moteetee A, Seleteng Kose L. Medicinal plants used in Lesotho
for treatment of reproductive and post reproductive problems.
J Ethnopharmacol 2016;194:827-49.
56. Komoreng L, Thekisoe O, Lehasa S, Tiwani T, Mzizi N, Mokoena N,
et al. An ethnobotanical survey of traditional medicinal plants used
against lymphatic filariasis in South Africa. S Afr J Bot 2017;111:12-6.
57. Arnold HJ, Gulumian M. Pharmacopoeia of traditional medicine in
Venda. J Ethnopharmacol 1984;12:35-74.
58. Abdillahi HS, Van Staden J. Application of medicinal plants in maternal
healthcare and infertility: A South African perspective. Planta Med
2013;79:591-9.
59. Steenkamp V. Traditional herbal remedies used by South African women
for gynaecological complaints. J Ethnopharmacol 2003;86:97-108.
60. Madikizela B, Ndhlala AR, Finnie JF, Staden JV. In vitro antimicrobial
activity of extracts from plants used traditionally in South Africa to treat
tuberculosis and related symptoms. Evid Based Complement Alternat
Med 2013;2013:840719.
61. Madikizela B. Pharmacological Evaluation of South African Medicinal
Plants used for Treating Tuberculosis and Related Symptoms. PhD
Thesis. Pietermaritzburg: University of KwaZulu-Natal; 2014.
62. Mpofu SJ. Elephantorrhiza elephantina and Pentanisia prunelloides,
Antimicrobial Activities and Synergy. PhD Thesis. Johannesburg:
University of Johannesburg; 2014.
63. Mugomeri E, Chatanga P, Chakane N. Medicinal herbs used by HIVpositive people in Lesotho. Afr J Tradit Complement Altern Med
2016;13:123-31.
64. Madikizela B, Ndhlala AR, Finnie JF, Van Staden J.
Ethnopharmacological study of plants from Pondoland used against
diarrhoea. J Ethnopharmacol 2012;141:61-71.
65. Mpofu SJ, Msagati TA, Krause RW. The effect on potency of adding
(-)-epicatechin to crude extracts of Elephantorrhiza elephantina and
Pentanisia prunelloides. Afr J Pharm Pharmacol 2014;8:899-908.
66. Gerstner J. A preliminary checklist of zulu names with short notes.
Bantu Stud 1941;15:277-301.
67. Amusan OO. Some ethnoremedies used for HIV/AIDS and related
diseases in Swaziland. Afr J Plant Sci Biotechnol 2009;3:20-6.
68. Cocks M, Dold AP. Cultural significance of biodiversity: The role of
medicinal plants in urban African cultural practices in the Eastern Cape,
South Africa. J Ethnobiol 2006;26:60-81.
69. Masafu MM, Mbajiorgu CA, Nemadodzi LE, Kabine ES. A study
of natural habitats and uses of medicinal plants in Thulamela and
JS Moroka municipalities, South Africa. Indian J Tradit Knowl

Asian J Pharm Clin Res, Vol 12, Issue 8, 2019, 4-9

2016;15:363-9.
70. Madikizela B, Kambizi L, McGaw LJ. An ethnobotanical survey of
plants used traditionally to treat tuberculosis in the eastern region of
O.R. Tambo district, South Africa. S Afr J Bot 2017;109:231-6.
71. Hutchings A. Zulu Medicinal Plants. Pietermaritzburg: University of
Natal Press; 1996.
72. McGaw LJ, Eloff JN. Ethnoveterinary use of Southern African plants
and scientific evaluation of their medicinal properties. J Ethnopharmacol
2008;119:559-74.
73. Amusan OO, Sukati NA, Shongwe MS. Some phytomedicines from
Shiselweni region of Swaziland. J Nat Remedies 2005;5:19-25.
74. Bhat RB. Medicinal plants and traditional practices of xhosa people
in the Transkei region of Eastern Cape, South Africa. Indian J Tradit
Knowl 2014;13:292-8.
75. Seleteng-Kose L, Moteetee A, Van Vuuren S. Medicinal plants used for
the treatment of sexually transmitted infections in the Maseru district,
Lesotho: Antimicrobial validation, phytochemical and cytotoxicity
studies. S Afr J Bot 2019;122:457-66.
76. Maroyi A. Diversity of use and local knowledge of wild and cultivated
plants in the Eastern Cape province, South Africa. J Ethnobiol
Ethnomed 2017;13:43.
77. Rwodzi M. Alternative Remedies used by Resource-limited Farmers
in the Treatment and Manipulation of the Reproductive System of
Non-descript Goats in the Eastern Cape Province, South Africa. MSc
Dissertation. Alice: University of Fort Hare; 2014.
78. Kunene N, Wilson RA, Myeni NP. The use of trees, shrubs and herbs in
livestock production by communal farmers in northern KwaZulu-Natal,
South Africa. Afr J Range Forage Sci 2003;20:271-4.
79. Mtunzi F, Muleya E, Modise J, Sipamla A, Dikio E. Heavy metals
content of some medicinal plants from Kwazulu-Natal, South Africa.
Pak J Nutr 2012;11:757-61.
80. Codex Alimentarius Commission. Contaminants, Joint FAO/WHO
Food Standards Program. Geneva: Codex Alimentarius; 1984.
81. Mpofu SJ, Msagati TA, Krause RW. Synthesis of liposomes using
α- phosphatidylcholine and metabolites obtained from Elephantorrhiza
elephantina and Pentanisia prunelloides. Afr J Biotechnol
2014;13:1402-12.
82. Mpofu SJ, Msagati TA, Krause RW. Flavonoids from the rhizomes
of Elephantorrhiza elephantina and Pentanisia prunelloides. J Med
PlantS Res 2015;9:531-49.
83. Mathews MG, Ajayi OI, Opeoluwa OO, Oluwatobi OS, Benedicta
NN, Phindile SS, et al. Phytochemical screening, anti-inflammatory
and analgesic properties of Pentanisia prunelloides from the Eastern
Cape province, South Africa. Afr J Tradit Complement Altern Med
2016;13:179-85.
84. Makhubu FN. Isolation of Bioactive Compounds and in vitro Studies
on Pentanisia prunelloides (Klotzsch ex Eckl. and Zeyh.) Walp. used in
the Eastern Free State for the Management of Diabetes Mellitus. MSc
Dissertation. Phuthaditjhaba: University of the Free State; 2017.
85. Mpofu SJ, Arotiba OA, Hlekelele L, Ndinteh DT, Krause RW.
Determination of catechins from Elephantorrhiza elephantina and
Pentanisia prunelloides using voltammetry and UV spectroscopy. Nat
Prod Commun 2014;9:41-3.
86. Jäger AK. Evaluation of antibacterial activity of traditionally prepared
South African remedies for infections. S Afr J Bot 2003;69:595-8.
87. Muleya E. Evaluation of Biological Activities of Nine Antiinflammatory Medicinal Plants and Characterization of Antimicrobial
Compounds from Pomaria sandersonii and Alepidea amatymbica. PhD
Thesis. Vanderbijl Park: Vaal University of Technology; 2013.
88. Muleya E, Ahmed AS, Sipamla AM, Mtunzi FM, Mutatu W.
Pharmacological properties of Pomaria sandersonii, Pentanisia
prunelloides and Alepidea amatymbica extracts using in vitro assays.
J Pharmacogn Phytother 2015;7:1-8.
89. Xaba VM, Buwa LV. Pharmacological screening of traditional
medicinal plants used to treat skin ailments in the free state province of
South Africa. S Afr J Bot 2016;100:355.
90. Madikizela B, Ndhlala AR, Finnie JF, Van Staden J. Antimycobacterial,
anti-inflammatory and genotoxicity evaluation of plants used for
the treatment of tuberculosis and related symptoms in South Africa.
J Ethnopharmacol 2014;153:386-91.
91. Lehasa SG, Pieters R, Thekisoe MM, Komoreng LV. Biological activity
of traditional medicinal plants used against lymphatic filariasis in the
eastern free state. S Afr J Bot 2017;109:344.
92. Lindsey K, Jäger AK, Raidoo DM, van Staden J. Screening of plants
used by Southern African traditional healers in the treatment of
dysmenorrhoea for prostaglandin-synthesis inhibitors and uterine
relaxing activity. J Ethnopharmacol 1999;64:9-14.
9

