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Abstract 
Protorhus longifolia is a medium to large tree widely used as herbal medicine in southern Africa. This study was aimed at 
providing a critical review of the biological activities, phytochemistry and medicinal uses of P. longifolia. Documented 
information on the botany, biological activities, medicinal uses and phytochemistry of P. longifolia 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, phytochemistry and medicinal uses of P. longifolia 
was gathered from pre-electronic sources such as book chapters, books, journal articles and scientific publications sourced 
from the University library. This study showed that the bark, fruits, gum, latex and leaves of P. longifolia are used are used 
as depilatories and herbal medicine for hemiphlegic paralysis, internal bleeding, magical purposes, skin problems, gastro-
intestinal problems and ethnoveterinary medicine. Phytochemical compounds identified from the seeds and stem bark of P. 
longifolia include alkaloids, cardiac glycosides, flavonoids, phenols, saponins, sterols, tannins, terpenoids and triterpenes. 
Ethnopharmacological research revealed that P. longifolia extracts and compounds have acetylcholinesterase inhibitory, 
antibacterial, anti-Listeria, antimycobacterial, antifungal, anticoagulant, anti-hypertensive, antihyperlipidemic, 
antihyperglycemic, anti-inflammatory, antioxidant, anti-platelet, cardioprotective and cytotoxicity activities. Future studies 
should focus on conducting detailed phytochemical, pharmacological, toxicological and clinical evaluations of P. longifolia 
crude extracts as well as compounds isolated from the species. 
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INTRODUCTION 
Protorhus longifolia (Bernh.) Engl. is a medium to large 
evergreen tree belonging to the Anacardiaceae, commonly 
known as the cashew or sumac family. The family 
Anacardiaceae includes economically important fruit tree 
species such as cashews (Anacardium occidentale L.), 
staghorn sumac (Rhus typhina L.), mangos (Mangifera 
indica L.), pistachios (Pistacia vera L.), pink peppercorns 
(Schinus terebinthifolia L.) and marula (Sclerocarya 
birrea (A. Rich.) Hochst.). The genus Protorhus Engl. 
comprises about 20 species which are mainly trees and 
shrubs primarily distributed in Madagascar with P. 
longifolia recorded in South Africa and Swaziland.1-3 Most 
of these Protorhus species are characterized by wood that 
is durable, resistant to termites and fungal attack, and 
therefore, used as a general purpose timber for furniture, 
construction, joinery, flooring, panelling, moulding and 
railway sleepers.3 The bark, fruits and leaves of the species 
are eaten by birds, game and livestock.1 In the Eastern 
Cape province in South Africa, the leaves of P. longifolia 
are used as wild spinach and/or pot-herb or wild fruit or as 
famine food.4,5 The bark and leaves of the species are used 
as herbal medicines in South Africa and Swaziland, 
playing an important role in the primary health care of 
local communities. Protorhus longifolia is heavily traded 
in Gauteng,6,7 KwaZulu-Natal7 and the Eastern Cape8-11 
provinces in South Africa and also unsustainably 
harvested in the Eastern Cape province.8 It is against this 
background that this study was undertaken aimed at 
appraising the medicinal uses, phytochemistry and 
biological activities of P. longifolia. 

Taxonomy and description of Protorhus longifolia 
The generic name Protorhus is based on the Greek words 
“protos” meaning “first” and “rhus”, now Searsia F.A. 

Barkley, another genus of the family and possibly meant 
in the sense of “approaching the Searsia genus” in 
morphological characteristics. The specific name 
“longifolia” is derived from Latin words meaning “long 
leaves”.12 Synonym associated with P. longifolia include 
Anaphrenium longofolium Bernh., Heeria longifolia 
Bernh. ex C. Krauss and Rhus longifolia (Bernh.) Sond.2,13 
Protorhus longifolia is commonly known as “purple 
currant”, “red beech” and “red Cape beech” in English. 
Protorhus longifolia is a medium to large evergreen tree 
growing up to 18 metres in height with a trunk diameter of 
one metre.12 The bark is dark brown in colour, smooth to 
rough and characterized by milky latex. The leaves are 
simple, opposite to sub-opposite or spirally arranged, 
linear-oblong to narrowly elliptic in shape, hairless, upper 
surface dark green and glossy while the under surface is 
paler green with conspicuous parallel lateral veins. 
Flowers are greenish white to yellow in colour, occurring 
in dense, many-flowered, short, terminal heads or panicles. 
The fruit is an asymmetrically oblong, fleshy one-seeded 
drupe and becoming purple-mauve when ripe. Protorhus 
longifolia has been recorded in South Africa and 
Swaziland in coastal and montane forests, forest margins, 
open woodland and along river banks at an altitude 
ranging from 12 metres to 1980 metres above sea level.2,13  

Medicinal uses of Protorhus longifolia 
The bark, fruits, gum, latex and leaves of P. longifolia are 
used as depilatories and herbal medicines for hemiphlegic 
paralysis, internal bleeding, magical purposes, skin 
problems, gastro-intestinal problems and ethnoveterinary 
medicine (Table 1, Figure 1). The leaves of P. longifolia 
are mixed with those of Clerodendrum glabrum E. Mey. 
and Psidium guajava L. as herbal medicine for diarrhoea 
and dysentery.14,15 The bark of P. longifolia is mixed with 
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bark of Hippobromus pauciflorus Radlk. as 
ethnoveterinary medicine for heartwater and diarrhoea in 
cows.15-19 

 
Phytochemical composition of Protorhus longifolia 
Mosa et al.35 identified saponins, tannins, flavonoids, 
alkaloids, terpenoids and cardiac glycosides from the stem 
bark of P. longifolia while Mhlongo et al.36 identified 
flavonoids, cardiac glycosides, phenols and sterols from 
the seed extracts of the species. Triterpenes which 
included 3-oxo-5α-lanosta-8,24-dien-21-oic acid,37 3β-
hydroxylanosta-9,24-dien-24-oic acid,37 3β-
hydroxylanosta-9,24-dien-21-oic acid,38-42 methyl-3β-
hydroxylanosta-9,24-dienoate,39 methyl-3β-
hydroxylanosta-9,24-dien-21-oate38,40,42-47 have been 
identified from the stem bark of the species (Table 2). 
Some of the pharmacological activities associated with the 
species could be attributed to the documented 
phytochemical compounds. 
 
 
Biological activities of Protorhus longifolia  

The following biological activities have been reported 
from the bark, leaf, seed and triterpene compounds 
isolated from P. longifolia: acetylcholinesterase 
inhibitory,48 antibacterial,36,37,42,49-52 anti-Listeria,40 
antimycobacterial,53,54 antifungal,49-52 anticoagulant,41 anti-
hypertensive,31 antihyperlipidemic and 
antihyperglycemic,38,43,44,46,47,55 anti-inflammatory,37,41 
antioxidant,35-37,48,49,56, anti-platelet,35,37,49,56 
cardioprotective45 and cytotoxicity35,37,49,53,54,56 activities. 
 
Acetylcholinesterase inhibitory activities 
Amoo et al.48 evaluated acetylcholinesterase inhibitory 
properties of aqueous leaf extract of P. longifolia using 
colorimetric assay with galanthamine at 20 µM as a 
positive control. Acetylcholinesterase inhibition (%) at 1.0 
mg/ml was 40.1% to 51.8%. These results suggest that P. 
longifolia extracts deserve further investigation as they 
may provide secondary metabolites which can act as 
natural acetylcholinesterase inhibitors required for the 
treatment of neurodegenerative disorders. 
 
 

Table 1: Medicinal uses of Protorhus longifolia 
Medicinal use Plant parts Country References 
Blood purifier Bark South Africa Mhlongo and Van Wyk20; 
Respiratory problems (chest pains and 
tuberculosis) Bark South Africa and 

Swaziland Long21; Madikizela et al.22 

Depilatories Bark, gum and latex South Africa and 
Swaziland 

Palmer and Pitman12; Long21; Watt 
and Breyer-Brandwijk23; 
Hutchings et al.24 

Emetic Bark South Africa Cocks and Dold25; Zukulu et al.26 
Gastro-intestinal problems 
(biliousness, diarrhoea and inability to 
defecate) 

Bark South Africa Mhlongo and Van Wyk20; Zukulu 
et al.26; Appidi et al.27 

Diarrhoea and dysentery 
Leaves mixed with those of 
Clerodendrum glabrum E. 
Mey. and Psidium guajava L. 

South Africa Bisi-Johnson et al.14; Stark et al.15 

Heartburn Bark South Africa Hutchings et al.24; Pujol28 

Hemiphlegic paralysis Bark South Africa Palmer and Pitman12; Hutchings et 
al.24; Gerstner29; Netshiluvhi30 

High blood pressure Bark and leaves South Africa Balogun and Ashafa19; Duncan et 
al.31 

Internal bleeding Bark South Africa Balogun and Ashafa19; Hutchings 
et al.24; Pujol28 

Magical purposes (good luck and ward 
off evil spirits) Bark South Africa Palmer and Pitman12; Hutchings et 

al.24; Zukulu et al.26; Netshiluvhi30 
Perfume Fruits South Africa Palmer and Pitman12 
Skin problems (acne, bruise, cuts, 
dermatophytoses, eczema, ringworm, 
sunlight protection, warts and wounds) 

Bark and leaves South Africa 
Mhlongo and Van Wyk20; Otang et 
al.32; Mwangi et al.33; Sagbo and 
Mbeng34 

Teething problems in babies Bark South Africa Zukulu et al.26 
Urinary system problem (inability to 
urinate) Bark South Africa Mhlongo and Van Wyk20 

Ethnoveterinary medicine    

Diarrhoea in cows 
Bark mixed with bark of 
Hippobromus pauciflorus 
Radlk. 

South Africa 
Stark et al.15; Dold and Cocks16; 
McGaw and Eloff17; Chinsembu18; 
Balogun and Ashafa19 

Heartwater Bark mixed with bark of 
Hippobromus pauciflorus South Africa Dold and Cocks16; McGaw and 

Eloff17; Chinsembu18 
Heartwater Bark South Africa Cocks and Dold25 
Paratyphoid in cattle Bark South Africa Cocks and Dold25 
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Figure 1. Medicinal applications of Protorhus longifolia derived from literature records 

 
Table 2: Phytochemical composition of Protorhus longifolia 

Phytochemical composition Value Plant part Reference 
3-oxo-5α-lanosta-8,24-dien-21-oic acid - Stem bark Mosa et al.37 
3β-hydroxylanosta-9,24-dien-24-oic acid - Stem bark Mosa et al.37 

3β-hydroxylanosta-9,24-dien-21-oic acid - Stem bark Mosa et al.38; Mosa et al.39; Penduka et al.40; 
Mosa et al.41; Penduka et al.42; 

Condensed tannins (% in dry matter) 0.4 – 0.7 Leaves Amoo et al.48 
Free gallic acid (μg gallic acid 
equivalents/g dry weight) 

1901.4 – 
2398.8 Leaves Amoo et al.48 

Gallotannins (μg gallic acid equivalents/g 
dry weight) 

2726.2 – 
4039.9 Leaves Amoo et al.48 

Iridoids (μg harpagoside equivalents/g dry 
weight) 

1034.4 – 
7787.2 Leaves Amoo et al.48 

Methyl-3β-hydroxylanosta-9,24-dienoate - Stem bark Mosa et al.39 

Methyl-3β-hydroxylanosta-9,24-dien-21-
oate - Stem bark 

Mosa et al.38; Penduka et al.40; Mosa et al.43; 
Machaba et al.44; Mosa et al.45; Mabhida et al.46; 
Mabhida et al.47 

Total flavonoids (mg catechin 
equivalents/g dry weight) 

10.1 – 18.3 Leaves and stem 
bark 

Mosa et al.35; Amoo et al.48 

Total phenolics (mg gallic acid 
equivalents/g dry weight) 

51.8 – 114.4 Leaves and stem 
bark 

Mosa et al.35; Amoo et al.48 

 
Antibacterial activities 
Suleiman49, Suleiman et al.50 and Suleiman et al.51 
evaluated the antibacterial activities of the hexane, 
acetone, dichloromethane and methanol leaf extracts of P. 
longifolia against Enterococcus faecalis, Escherichia coli, 
Pseudomonas aeruginosa and Staphylococcus aureus 
using the bioautographic procedure. The extracts exhibited 
activities against the tested pathogens.49-51 Suleiman49 and 
Suleiman et al.52 evaluated the antibacterial activities of 
the hexane, dichloromethane, acetone and methanol leaf 
extracts of P. longifolia against Staphylococcus aureus, 
Enterococcus faecalis, Escherichia coli and Pseudomonas 

aeruginosa using a two-fold serial microdilution method 
with gentamicin (0.1 mg/ml) as a positive control. The 
extracts exhibited activities with minimum inhibitory 
concentration (MIC) values ranging from 0.08 mg/ml to 
2.5 mg/ml and total activities ranging from 25.0 ml/g to 
1913.0 ml/g.49,52 Mosa et al.37 evaluated the antibacterial 
activities of triterpene compounds 3β-hydroxylanosta-
9,24-dien-21-oic acid and methyl-3β-hydroxylanosta-9,24-
dienoate isolated from the stem bark of P. longifolia 
against Streptococcus viridians, Escherichia coli, 
Pseudomonas aeruginosa, Staphylococcus aureus, 
Salmonella spp., and Proteus mirabilis using disk 
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diffusion and micro-dilution methods with ampicillin and 
neomycin as positive controls. The compounds exhibited 
activities against all tested pathogens with zone of 
inhibition ranging from 8.0 mm to 16.0 mm which was 
comparable to 8.0 mm to 14 mm exhibited by the positive 
control. The MIC and minimum bactericidal concentration 
(MBC) values against Escherichia coli, Pseudomonas 
aeruginosa, Staphylococcus aureus, Salmonella spp. and 
Proteus mirabilis ranged from 0.2 mg/ml to 1.3 mg/ml and 
1.3 mg/ml to 5.0 mg/ml, respectively.37 Penduka et al.42 
evaluated antibacterial activities of triterpenes 3β-
hydroxylanosta-9, 24-dien-21-oic acid and methyl-3β-
hydroxylanosta-9, 24-dien-21-oate isolated from P. 
longifolia stem bark against Escherichia coli, Bacillus 
cereus, Enterococcus avium, Enterococcus casseliflavus, 
Enterococcus faecalis, Enterococcus gallinarum, 
Enterococcus hirae, Vibrio fluvialis, Vibrio 
parahaemolyticus and Vibrio vulnificus using the micro-
broth dilution assay with ciprofloxacin as a positive 
control. The checkerboard method was used to determine 
the antibiotic triterpene interactions while the cytosolic 
lactate dehydrogenase test was used to determine the 
membrane damaging potentials of the compounds in 
comparison to 3% Triton X-100. Both compounds 
exhibited activities against tested bacteria with zone of 
inhibition ranging from 7 mm to 28 mm which was 
comparable to 18 mm to 34 mm exhibited by the positive 
control. The MIC and MBC values ranged from 1.25 
mg/ml to 10 mg/ml and 1.25 mg/ml to >10.0 mg/ml, 
respectively. The interaction of the compounds with 
ciprofloxacin ranged between indifference and 
antagonism. The compound methyl-3β-hydroxylanosta-9, 
24-dien-21-oate showed minimal membrane damaging 
potential with the levels of cytosolic lactate dehydrogenase 
released ranging from 1.0% to 36.0% in comparison to 3% 
Triton X-100 against Escherichia coli and Vibrio 
vulnificus.42 Mhlongo et al.36 evaluated the antibacterial 
activities of hexane, ethyl acetate, chloroform, methanol, 
ethanol and water seed extracts of P. longifolia against 
Escherichia coli, Klebsiella pneumoniae, Staphylococcus 
aureus, Enterococcus faecalis and Pseudomonas 
aeruginosa using disc diffusion and micro dilution 
methods with neomycin (50 μg/ml) as a positive control. 
The extract exhibited activities against all the tested 
pathogens with the exception of Enterococcus faecalis 
with zone of inhibition ranging from 7 mm to 16 mm 
which was comparable to 7 mm to 15 mm exhibited by the 
positive control. The MIC values ranged from 62.5 μg/ml 
to 200 μg/ml while MIC values exhibited by the control 
ranged from 62.5 μg/ml to 100 μg/ml.36 
 
Anti-Listeria activities 
Penduka et al.40 evaluated anti-Listeria activities of 
triterpenes 3β-hydroxylanosta-9,24-dien-21-oic acid and 
methyl-3β-hydroxylanosta-9,24-dien-21-oate isolated from 
P. longifolia stem bark against Listeria monocytogenes, 
Listeria ivanovii and Listeria grayi using the broth 
microdilution assay with penicillin G, ampicillin, 
neomycin and gentamicin as positive controls. The 
chequerboard method was used to assess the interactions 

between the compounds and conventional antibiotics 
ampicillin, neomycin, gentamicin and penicillin G. Both 
compounds exhibited activities against tested pathogens 
with MIC and MBC values of 0.2 mg/ml and >1.5 mg/ml, 
respectively. The interactions involving 3β-
hydroxylanosta-9,24-dien-21-oic acid were mainly 
additive with ampicillin and synergistic with neomycin, 
gentamicin and penicillin G. The interactions involving 
methyl-3β-hydroxylanosta-9, 24-dien-21-oate were mainly 
antagonistic with ampicillin, indifferent with neomycin, 
ranging from synergistic to indifference with gentamicin 
and synergistic with penicillin G.40 
 
Antimycobacterial activities 
Kabongo-Kayoka et al.53 evaluated antimycobacterial 
activities of acetone leaf extracts of P. longifolia using a 
microdilution assay against the pathogenic Mycobacterium 
bovis, multidrug resistant Mycobacterium tuberculosis, 
avirulent strain, H37Ra Mycobacterium tuberculosis, 
Mycobacterium fortuitum, Mycobacterium smegmatis and 
Mycobacterium aurum with ciprofloxacin, rifampicin, 
isoniazid and streptomycin as positive controls. The 
extracts demonstrated activities with MIC values ranging 
from 0.07 mg/ml to 0.11 mg/ml and total activities ranged 
from 1186 ml/g to 2264 ml/g.53 Madikizela and McGaw54 
evaluated the antimycobacterial activities of acetone, 70% 
ethanol, water and hot water bark and leaf extracts of P. 
longifolia against Mycobacterium fortuitum, 
Mycobacterium smegmatis, Mycobacterium bovis, 
Mycobacterium gordonae, Mycobacterium aurum and 
Mycobacterium tuberculosis using microdilution assay 
with isoniazid, streptomycin and rifampicin as positive 
controls. The acetone and 70% ethanol leaf extracts were 
active against all tested Mycobacterium strains with MIC 
values ranging from 0.08 mg/ml to 1.25 mg/ml while 
water and hot water bark and leaf extracts were active 
against non-pathogenic Mycobacterium strains only with 
MIC values ranging from 0.16 mg/ml to 2.5 mg/ml.54  
 
Antifungal activities 
Suleiman,49 Suleiman et al.50 and Suleiman et al.51 
evaluated the antifungal activities of the hexane, acetone, 
dichloromethane and methanol leaf extracts of P. 
longifolia against Aspergillus fumigatus, Candida 
albicans, Cryptococcus neoformans, Microsporum canis 
and Sporothrix schenckii using the bioautographic 
procedure. The extracts exhibited activities against the 
tested pathogens.49-51 Suleiman49 and Suleiman et al.52 
evaluated the antifungal activities of the hexane, 
dichloromethane, acetone and methanol leaf extracts of P. 
longifolia against Aspergillus fumigatus, Candida 
albicans, Candida neoformans, Microsporum canis and 
Sporothrix schenckii using a two-fold serial microdilution 
method with amphotericin B (0.16 mg/ml) as a positive 
control. The extracts exhibited activities with MIC values 
ranging from 0.2 mg/ml to 2.5 mg/ml and total activities 
ranging from 37.0 ml/g to 729.0 ml/g.49,52 Mhlongo et al.36 
evaluated antifungal activities of hexane, ethyl acetate, 
chloroform, methanol, ethanol and water seed extracts of 
P. longifolia against Candida albicans, Candida krusei 
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and Candida parapsilosis using disc diffusion and micro 
dilution methods with amphotericin B (20 μg/ml) as a 
positive control. Only methanol extract exhibited activities 
against Candida albicans with zone of inhibition ranging 
from 7 mm to 9 mm which was comparable to 9 mm to 12 
mm exhibited by the positive control.36 
 
Anticoagulant activities 
Mosa et al.41 evaluated the anticoagulant activities of a 
lanosteryl triterpene 3β-hydroxylanosta-9,24-dien-21-oic 
acid isolated from P. longifolia stem bark using tail 
bleeding time assay using adult Sprague Dawley rats. The 
authors also evaluated the effect of the compound on the 
malate dehydrogenase, citrate synthase and heat shock 
protein 70 system using malate dehydrogenase and citrate 
synthase aggregation suppression assay. The compound 
significantly increased bleeding time in rats by up to 7 
minutes as compared to 2.5 minutes observed in the 
normal control group. The compound also improved the 
activities of heat shock protein 70 on malate 
dehydrogenase and citrate synthase aggregation 
suppression.41 
 
Anti-hypertensive activities  
Duncan et al.31 evaluated the anti-hypertensive activities of 
aqueous and ethanolic leaf extracts of P. longifolia by 
using the angiotensin-converting enzyme (ACE) assay. 
The aqueous and ethanolic extracts exhibited 64.0% and 
77.0% ACE inhibitory activities, respectively.31 
 
Antihyperlipidemic and antihyperglycemic activities 
Mosa et al.38 evaluated the antihyperlipidemic activities of 
triterpene compounds 3β-hydroxylanosta-9,24-dien-21-oic 
acid and methyl-3β-hydroxylanosta-9,24-dien-21-oate 
isolated from the stem bark of P. longifolia on selected 
lipid digestive enzymes (pancreatic lipase and cholesterol 
esterase), hormone-sensitive lipase (HSL), their ability to 
bind bile acids, glucose uptake in C2C12 muscle cells and 
3t3-l1 adipocytes and triglyceride accumulation in 3T3-L1 
adipocytes. The compounds inhibited the activities of the 
pancreatic lipase, cholesterol esterase and HSL enzymes 
with half maximal inhibitory concentration (IC50) values 
ranging from 0.04 mg/mL to 0.31 mg/mL which were 
comparable to IC50 values of 0.01 mg/mL to 0.16 mg/mL 
exhibited by the positive controls, orlistat and simvastatin. 
The compounds showed a high affinity for secondary bile 
acids and both compounds stimulated glucose uptake in 
C2C12 muscle cells and 3T3-L1 adipocytes. The 
compound 3β-hydroxylanosta-9,24-dien-21-oic acid 
significantly reduced triglyceride accumulation in mature 
differentiated 3T3-L1 adipocytes.38 Machaba et al.44 
evaluated anti-hyperlipidemic activities of triterpene 
methyl-3β-hydroxylanosta-9, 24-dien-21-oate isolated 
from the stem bark of P. longifolia in high fat diet induced 
hyperlipidemic Sprague Dawley rats. The rats were orally 
treated with 100 mg/kg and 200 mg/kg body weight of the 
compound for 15 days and blood samples were collected 
for biochemical assays. Significant lowering of total serum 
cholesterol levels (7.5 mmol/L) and low-density 
lipoprotein cholesterol (4.5 mmol/L) with an increase in 

high-density lipoprotein cholesterol (47.3 mmol/L), and 
decrease in atherogenic index and coronary risk index 
were observed.44 Mosa et al.43 evaluated the in vivo 
antihyperglycemic activities of a lanosteryl triterpene 
compound methyl-3β-hydroxylanosta-9,24-dien-21-oate 
isolated from P. longifolia stem bark in a streptozotocin 
(STZ)-induced diabetes rat model. The Sprague Dawely 
rats were orally administered with 100 mg/kg body weight 
of the compound daily for 14 days and an oral glucose 
tolerance test was also performed. The rat were euthanized 
and biochemical analysis of antioxidant status, some 
glycolytic enzymes and glycogen content were conducted 
on serum and liver samples, respectively. The compound 
exhibited hypoglycemic activities by reducing blood 
glucose levels by 37% and the compound also improved 
glucose tolerance in the diabetic rats. Relatively higher 
hepatic glycogen content, hexokinase and glucokinase 
activities with a decrease in glucose-6-phosphatase 
activities were observed in the diabetic group treated with 
the compound in comparison with the control group. The 
compound also increased antioxidant status of the diabetic 
rats, increased the activities of superoxide dismutase and 
catalase, but decreased the malondialdehyde content.43 
Mabhida et al.46 evaluated antihyperlipidemic activities of 
lanosteryl triterpene methyl-3β-hydroxylanosta-9,24-dien-
21-oate isolated from P. longifolia stem bark by assessing 
the glucose tolerance in a high-fat diet and STZ-induced 
type 2 diabetes rat model. The compound was effective in 
improving the glucose tolerance and antioxidant effect in 
the diabetic rats, and also reduced elevated interleukin-6 
levels and improved pancreatic beta cell ultrastructure. 
Mabhida et al.46 concluded that the compound 
demonstrated strong potential to improve pancreatic beta 
cell ultrastructure by attenuating impaired glucose 
tolerance, reducing oxidative stress and inflammation. 
Mabhida et al.47 evaluated the molecular mechanisms 
associated with antihyperglycemic activities of the 
lanosteryl triterpene methyl-3β-hydroxylanosta-9,24-dien-
21-oate isolated from P. longifolia stem bark in 
streptozotocin-induced type 1 diabetic male Sprague 
Dawley rats. The type 1 diabetic rats were treated daily 
with a single oral dose of 100 mg/kg body weight for 28 
days and the blood, skeletal muscle and pancreases were 
collected for biochemical, protein expression and 
histological analyses. Treatment of the diabetic rats with 
the compound significantly lowered the blood glucose 
levels by 67% which was comparable to the metformin 
treated group (69%), which served as the positive control. 
Treatment of the rates with the compound caused an 
increase in serum glutathione, superoxide dismutase, 
catalase and C-peptide levels, while their serum levels of 
interleukin-6 and malondialdehyde were reduced.47 
Mabhida et al.55 evaluated the molecular mechanisms 
associated with antihyperglycemic activities of the 
lanosteryl triterpene methyl-3β-hydroxylanosta-9,24-dien-
21-oate isolated from P. longifolia stem bark in 
streptozotocin-induced type 2 diabetic male Sprague 
Dawley rats. The rats received a daily oral single dose of 
100 mg/kg body of the compound for 28 days and skeletal 
muscle was collected for protein expression analysis. 
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Treatment of the diabetic rats with the compound showed 
marked reduction in fasting plasma glucose levels, 
stimulated the insulin signaling pathway by reducing the 
expression of IRS1Ser307 and increased p-AKT/p-GSK-3β 
expression. These results suggest that the anti-
hyperglycemic effect of methyl-3β-hydroxylanosta-9,24-
dien-21-oate could be associated with its ability to 
improve cellular glucose uptake in muscle tissue from type 
2 diabetes mellitus.55 
 
Anti-inflammatory activities 
Mosa et al.37 evaluated the anti-inflammatory activities of 
triterpene compounds 3-oxo-5α-lanosta-8,24-dien-21-oic 
acid and 3β-hydroxylanosta-9,24-dien-24-oic acid isolated 
from the stem bark of P. longifolia using the carrageenan-
induced rat paw edema model. The compound 3β-
hydroxylanosta-9,24-dien-24-oic acid exhibited anti-
inflammatory activities in a concentration and time 
dependent fashion as it reduced the rat paw oedema 
volume.37 Mosa et al.41 evaluated the anti-inflammatory 
activities of a lanosteryl triterpene 3β-hydroxylanosta-
9,24-dien-21-oic acid isolated from P. longifolia stem bark 
using the cotton pellet-induced granuloma model in adult 
Sprague Dawley rats. Granuloma formation was assessed 
following seven days of oral administration of the 
compound at 50 mg/kg and 250 mg/kg body weight. The 
granuloma formation decreased by up to 40.3% and the 
compound inhibited the aggregation of proteins.41 
 
Antioxidant activities 
Suleiman49 and Suleiman et al.56 evaluated the antioxidant 
activities of methanol leaf extracts of P. longifolia using 
1,1′-diphenyl-2-picrylhydrazyl (DPPH) free radical 
scavenging and 2,2′-azino-bis(3-ethylbenzthiazoline-6-
sulphonic acid) (ABTS) assays with L-ascorbic acid as a 
positive control. The extracts exhibited activities with half 
maximal effective concentration (EC50) value of 6.6 
μg/mL in the DPPH assay, which was comparable to EC50 
value of 1.6 μg/mL exhibited by the positive control. In 
the ABTS assay, the extract exhibited Trolox equivalent 
antioxidant capacity (TEAC) value 1.4.49,56 Mosa et al.35 
evaluated the antioxidant activities of hexane, chloroform, 
ethyl acetate, methanol and water bark extracts of P. 
longifolia using DPPH radical scavenging assay, ABTS 
radical scavenging assay, reducing power and chelating 
activity on Fe2+ with butylated hydroxytoluene (BHT) 
and ascorbic acid as positive controls. The extracts 
exhibited activities with IC50 valuaes for DPPH, ABTS 
and Fe2+ chelating ranging from 0.07 mg/ml to >5.0 
mg/ml.35 Mosa et al.37 evaluated the antioxidant activities 
of triterpene compounds 3-oxo-5α-lanosta-8,24-dien-21-
oic acid and 3β-hydroxylanosta-9,24-dien-24-oic acid 
isolated from the stem bark of P. longifolia using DPPH 
and ABTS free radical scavenging and reduction potential 
assays. Both compounds exhibited poor (<20%) 
antioxidant activity as they weakly scavenged DPPH and 
ABTS radicals, and had low reduction potentials.37 Amoo 
et al.48 evaluated the antioxidant activities of aqueous leaf 
extract of P. longifolia using the DPPH free radical 
scavenging and β-carotenelinoleic acid model assays after 

long-term storage in comparison with freshly collected 
materials. The DPPH results showed EC50 values of 2.2 
μg/ml to 2.3 μg/ml while the antioxidant activity of 90.9% 
and 72.9% at 200 μg/ml was exhibited using the β-
carotenelinoleic acid model assay.48 Mhlongo et al.36 
evaluated the antioxidant activities of hexane, ethyl 
acetate, chloroform, methanol, ethanol and water seed 
extracts of P. longifolia using DPPH-radical scavenging, 
hydrogen peroxide (H2O2) and ABTS+ assays. The 
methanol extract had the highest DPPH scavenging 
activity of 95% at 200 μg/ml, while hexane extract had the 
lowest DPPH scavenging activity of 16% at 25 μg/ml as 
compared to the standard control which exhibited 96% at 
200 μg/ml. The water extract exhibited the highest H2O2 
scavenging ability of 90% at 200 μg/ml, the same activity 
exhibited by the positive control, while hexane extract had 
the lowest H2O2 scavenging activity of 22% at 25 μg/ml. 
The reducing power exhibited by the extracts increased 
with increasing dosage. In ABTS+ assay, aqueous extract 
had the highest ABTS+ scavenging activity of 96% at 200 
μg/ml while hexane had the lowest ABTS+ scavenging 
activity of 17% at 25 μg/ml.36 
 
Anti-platelet activities 
Suleiman49 and Suleiman et al.56 evaluated the antiplatelet 
activities of methanol leaf extracts of P. longifolia using 
the in vitro platelet aggregation assay with aspirin as a 
positive control. The extract exhibited activities with EC50 
value of 0.2 μg/mL which was higher than the EC50 value 
of 0.04 μg/mL exhibited by the positive control.49,56 Mosa 
et al.35 evaluated the anti-platelet activities of hexane, 
chloroform, ethyl acetate, methanol and water bark 
extracts of P. longifolia using blood platelets, enzyme 
treated platelets, anti-platelet aggregation activity and 
tannin removal. The extracts exhibited a concentration 
dependent anti-platelet aggregation inhibitory activities 
induced by thrombin, adenosine diphosphate (ADP) and 
epinephrine with the highest activity exhibited by the 
hexane extract with IC50 of 0.59 mg/ml.35 Mosa et al.37 
evaluated the anti-platelet activities of chloroform stem 
bark extract of P. longifolia, triterpene compounds 3-oxo-
5α-lanosta-8,24-dien-21-oic acid and 3β-hydroxylanosta-
9,24-dien-24-oic acid isolated from the species on 
thrombin, ADP, epinephrine and arachidonic acid induced 
rat platelet aggregation. The crude extract exhibited IC50 
value of 0.67 mg/ml while the compound 3-oxo-5α-
lanosta-8,24-dien-21-oic acid and 3β-hydroxylanosta-9,24-
dien-24-oic acid exhibited IC50 values of 0.99 mg/ml and 
1.04 mg/ml on the thrombin-induced platelet aggregation, 
respectively and a mixture of the two compounds 
exhibited IC50 value of 0.88 mg/ml. The compound 3β-
hydroxylanosta-9,24-dien-24-oic acid (3 mg/ml) exhibited 
anticoagulant activities on whole blood.37 
 
Cardioprotective activities 
Mosa et al.45 evaluated the cardioprotective activities of a 
lanosteryl triterpene methyl-3β-hydroxylanosta-9,24-dien-
21-oate isolated from P. longifolia stem bark in an 
isoproterenol-induced myocardial injury in hyperlipidemic 
Sprague Dawely rats. The rats were orally administered 
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with 100 mg/kg of the compound for 15 days and the 
hearts and blood tissues were collected and used for 
histology and biochemical assays. The compound 
exhibited a cardioprotective effect as it minimized 
myocardial injury, few lesions of acute hyaline 
degeneration and reduced fat deposition were observed in 
the heart tissue of the compound pretreated rats. The 
lactate dehydrogenase activity was decreased in the blood 
of the pretreated rats (44.1 mU/mL) in comparison to the 
untreated (64.8 mU/mL) group. Increased glutathione 
content and catalase activity along with lower levels of 
malondialdehyde in the pretreated rats (120.8 nmol/μL) in 
comparison to untreated rats (143.6 nmol/μL) were 
observed.45 
 
Cytotoxicity activities 
Suleiman49 and Suleiman et al.56 evaluated the cytotoxicity 
activities of methanol leaf extracts of K. wilmsii against 
the Vero monkey kidney cell line using the 3-(4,5-
dimethylthiazolyl-2)-2,5-diphenyltetrazolium bromide 
(MTT) assay with berberine chloride as a positive control 
and hemagglutination assay. The agglutination occurred at 
1.3 mg/mL and the extract exhibited hemagglutination 
assay titer value of 0.8 implying low toxicity.49,56 Mosa et 
al.35 evaluated the cytotoxicity activities of hexane, 
chloroform, ethyl acetate, methanol and water bark 
extracts of P. longifolia using the brine shrimp lethality 
bioassay. The median lethal concentration (LC50) values of 
the extract was very low, 36 700 μg/ml.35 Mosa et al.37 
evaluated the cytotoxicity activities of triterpene 
compounds 3-oxo-5α-lanosta-8,24-dien-21-oic acid and 
3β-hydroxylanosta-9,24-dien-24-oic acid isolated from the 
stem bark of P. longifolia against human embryonic 
kidney (HEK293) and human hepatocellular carcinoma 
(HepG2) cell lines using the MTT cell proliferation assay. 
The compound 3β-hydroxylanosta-9,24-dien-24-oic acid 
exhibited weak activities with IC50 8520 μg/ml and 7960 
μg/ml against HEK293 and HepG2, respectively.37 
Kabongo-Kayoka et al.53 evaluated cytotoxicity activities 
of leaf extracts of P. longifolia using the MTT assay 
against Vero African monkey kidney cells, cancer liver 
cells and mouse macrophage cells. The extracts exhibited 
low toxicity against the three cell lines with the LC50 
values ranging from 0.62 mg/mL to >1.0 mg/mL.53 
Madikizela and McGaw54 evaluated the cytotoxicity 
activities of acetone, 70% ethanol, water and hot water 
bark and leaf extracts of P. longifolia against Vero 
monkey kidney and bovine dermis cells using the MTT 
assay. The bark ethanol extract showed selective toxicity 
towards Vero cells with LC50 value of 0.04 mg/ml while 
water extract was slightly toxic against both Vero and 
bovine dermis cells with LC50 values of 0.06 mg/ml and 
0.01 mg/ml, respectively.54 
 

CONCLUSION 
The present review summarizes the botany, medicinal 
uses, phytochemistry and pharmacological properties P. 
longifolia. Based on presented information, there is not yet 
enough data correlating the ethnomedicinal uses of the 
species with its phytochemical and pharmacological 

properties. Detailed studies on the pharmacokinetics, in 
vivo and clinical research involving both extracts and 
compounds isolated from the species are required. 
Therefore, future research should focus on the molecular 
modes or mechanisms of action, pharmacokinetics and 
physiological pathways for specific extracts of the species 
including identification of the bioactive compounds of the 
species and their associated pharmacological activities. 
Future research should also include the identification of 
any side effects and/or toxicity associated with usage of P. 
longifolia extracts or compounds isolated from the species. 
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