
Review Article DOI: https://doi.org/10.30750/ijpbr.7.1.4

Phyto-Chemical and Therapeutic Briefing of Kigelia africana (Lam.) Benth
Asheesh Kumar Gupta*, Anurekha Jain

Department of Pharmacy, Jyoti Vidyapeeth Woman’s University Mahela, Jaipur, Rajasthan, India

ARTICLE INFO:

Article history: 
Received: 30 November 2018 
Received in revised form: 
10 March 2019 
Accepted: 15 March 2019 
Available online: 30 March 2019
Keywords: 
Pharmacological activities, 
Phytoconstituents,  
Renal ailments.

ABSTRACT

The present study reveals the medicinal uses, chemical composition and examines 
recent investigations on the therapeutic activity of extracts and chemicals 
identified from Kigelia africana. The article also presents some of the functions 
of the chemicals present and attempt to emphasize and create an awareness of 
the great potential of K. Africana. The present review highlights the plant profile, 
traditional uses as anticancer, antiulcer, anti-aging, antioxidant, and antimalarial 
and also as genital infections, gynaecological disorders, renal ailments, fainting, 
epilepsy, sickle-cell anaemia, psoriasis, eczema, central nervous system depression, 
respiratory ailment, leprosy, worm infestation, athlete’s foot, and various cosmetic 
preparations, etc., the chemical constituents such as iridoids, naphthaquinones, fatty 
acids, norviburtinal, sterols, lignans, terpenoid, and flavonoids, etc., and various 
pharmacological activities of K. Africana (Lam.) Benth. Examined by various 
modern scientific researches and from the results of some potent phytoconstituents, 
this plant has great potential to be developed as drug by pharmaceutical industries 
for medicinal uses after clinical trials are to be made.
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INTRODUCTION 
Kigelia africana (Lam.) Benth. Synonym K. pinnata (Jacq.) 
DC, is a tropical African plant widely grown and distributed 
in South, Central and West Africa. It belongs to the family of 
Bignoniaceae and commonly called the sausage tree because 
of its huge fruits. The tree is evergreen where rainfall occurs 
throughout the year, but deciduous where there is a long dry 
season. It is a tree growing up to 20 meters tall or more. The 
bark is grey and smooth, peeling on older trees thickness 6 
mm on a 15 cm branch. The wood is pale brown or yellowish.
[1] The leaves are 30–50 cm long, pinnate, with six to ten 
oval leaflets up to 20 cm long and 6 cm broad; the terminal 
leaflet can be either present or absent. The flowers (and later 
the fruit) hang down from branches on long flexible stems 
(2–6 meters long). Flowers are produced in panicles; they 
are bell shaped orange to reddish or purplish green and about 
10 cm wide. Flowers are bisexual, very large up curved at 
tip The fruit is a woody berry from 30–100 cm long and up 
to 18 cm broad; weighs between 5–10 kg hangs down on a 
long rope-like peduncles.[2] The fruit is indehiscent, with 
woody wall and heavily marked with lenticels at the surface. 

It is grey-brown and many seeded when matured. Seeds are 
obovoid, 10 mm x 7 mm with leathery testa, embedded in 
a fibrous pulp.[3]

OCCURRENCE AND DISTRIBUTION
The tree is found on riverbanks, along streams and on 
floodplains, also in open woodland, from Kwazulu-Natal 
to Tanzania. The plant is widely distributed in the South, 
Central, and West Africa.[4] Also found in south Asia (India, 
Pakistan, Bangladesh, Sri Lanka, etc. 

ECOLOGY
K. africana grows along watercourses, in riverine fringes, 
alluvial and open woodland, high rainfall savanna, shrub 
land and in rain forest. It occurs on loamy red clay soils, 
sometimes rocky, damp or peaty, from sea level up to zoom 
altitude.[5]

TRADITIONAL USES OF KIGELIA AFRICANA

Medicinal Uses 
It has a long history of use by rural and African countries 
particularly for medicinal properties. Several parts of the 
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plant are employed for a variety of purposes, particularly 
in local medicine, and more recently in commercial 
applications to treat various skin complaints (Figure 1).[4] 
Commercially manufactured products are used for 
symptomatic relief or cure of skin conditions. In the African 
folk medicine K. africana is used against dysentery, 
venereal diseases and as a topical application on wounds and 
abscesses. In the area around Nsukka, Nigeria the preferred 
use of the bark is the treatment of venereal diseases. The 
stem bark is ground in a mortar and macerated with palm 
wine (ca 20% alcohol) for two or three days. The macerate 
is then diluted to 3 L palm wine. 100 mL of the resulting 
liquid is drunk daily, for 8 days successively.[6]

In addition K. africana has a reputation for the 
treatment of dysentery, and in contradiction to it as a 
purgative. For these reasons it is sold in markets. In Togo, 
the stem bark is the component of a prescription against 
cancer: 100 grams stem bark of Kigelia africana and 25 
grams fruits of Xylopia aethiopica are cooked in one liter 
of water. Then three tablespoons of this mixture are drunk 
three times daily during two months. The fruit pulp also has 
internal applications in treatment of dysentery, ringworm, 
tape-worm, post-partum hemorrhage, malaria, diabetes, 
pneumonia, and toothache.[7] Most commonly traditional 
healers used it to treat a wide range of skin ailments like 
fungal infestations such as ringworm, mycosis, boils, 
psoriasis, and eczema. among others sunburn, chafing, 
psoriasis, itchy scalp, and nappy rash.[7]

A broad-spectrum antimicrobial cream, reputedly 
effective against a number of common microbial infections, 

is produced from the stem bark. Fungal infestations such as 
ringworm, mycosis, and athlete’s foot are washed with the 
water in which bark has been macerated, and preparations 
containing the leaves and fruits applied locally. K. africana 
is used in both traditional and orthodox medicines to treat 
malignant neoplasm such as skin melanoma, tumors and 
breast cancer.[7]

MISCELLANEOUS USES
Leaves and ground wood soaked with water and pressed 
through a sieve were mixed with Strophanthus gratus seeds. 
The concentrated syrup is then used as a hunting poison by 
the Gbaya in the Southwest of the Central African Republic. 
In order to enlarge the penis young males enrub the sap 
of the fruit into cuts of the penis skin. Young females do 
the same with the flesh of ripe fruits for enlarging their 
bosom. The African tonga woman regularly apply cosmetic 
preparation of Kigelia fruits to their faces to ensure a 
blemish free complexion.[8] Great Kigelia fruits are used 
as a fetish against whirling winds by hanging one of it in 
the houses. In Malawi, during famine the seeds are roasted 
to eat, baked fruits are used to ferment beer and boiled ones 
yield a red dye. Traditional preparations include extracts, 
poultices and powders of the bark or fruits; topical creams 
containing extracts of the fruits are produced commercially.

PROPERTIES 
The use of K. africana in traditional African medicines is 
in some cases verified by corresponding pharmacological 
properties of the photochemicals elucidated in extracts 
of K. africana, the compound groups to which activity is 

Stem bark                                                             Flower                                                      Fruits and Leaves
Figure 1: Different parts of the plant K. africana
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most frequently attributed are naphthoquinones, flavonoids, 
and iridoids. Extracts of the bark, wood, roots and fruits 
possess antibacterial and antifungal properties. These 
extracts exhibit significant inhibitory effects in vitro against 
common gram-negative and gram-positive bacteria, and the 
yeast Candida albicans. Of the naphthoquinones isolated 
in fruit and root extracts, kigelinone has shown notable 
antimicrobial activity. Iridoids and dihydroisocoumarins 
in extracts of the bark, fruits, and roots may enhanc the 
antimicrobial activity of naphthoquinones. Other active 
antimicrobial compounds present in the bark and are 
the phenylpropanoids caffeic acid, p-coumaric acid and 
ferulic acid. The naphthoquinones are responsible for the 
antiprotozoal activity. K. africana is renowned for anti-
cancer properties, and laboratory screening has confirmed 
in vitro anti-cancer activity. Fruit extracts exhibited 
significant effects against induced tumours in mice. Fruit 
and bark extracts have shown moderate efficacy against 
melanotic cell lines. Of dried fruit elicited lower cytotoxic 
responses than those of fresh fruit, indicating that the active 
principles may be thermolabile. The naphthoquinones 
lapachol and isopinnatal, in some extracts of bark, wood, 
fruits and roots, exhibit antineoplastic activity against 
melanoma cell lines. Sterols and iridoids are ubiquitous 
in the plant and may be a factor in the activity against 
melanoma. Naphthoquinones and sterols isolated in root 
extracts suggest anti-cancer potential, although in vitro 
activity is not confirmed. The reported cytotoxicity of the 
root in the brine shrimp assay was attributed to the presence 
of beta-sitosterol. Cinnamic acid derivatives are thought to 
be responsible for anticonvulsant properties for which K. 
africana is used to prevent epileptic fits. The leaves and 
fruits contain flavonoids. A high concentration of flavonoids 
may be responsible for antidiarrhoeal properties, increased 
by antimicrobial constituents. The bark and leaves are 
bitter tasting, and the bark is reported to contain a bitter 
principle. Acute toxicity tests of the fruits indicate they 
are non-toxic.[4,9]

CHEMICAL CONSTITUENTS AND 
PHYTOCHEMISTRY
Various chemical investigations have been carried out on K. 
africana and many chemical compounds mainly iridoids, 
naphthaquinones, monoterpenoidnapht-haquinones, 
isocoumarins, lignans sterols, and flavonoids have been 
identified. An initial laboratory studies indicated the 
presence of two major naphthaquinones (kigelinone and 
isopinnatal) in the aqueous extract of the stem bark. These 

show activities against B. subtilis, E. coli, P. aeruginosa, 
S. aureus, and yeast C.albicans.[10,11] Qualitative tests 
for the presence of plant secondary metabolites such as 
carbohydrates, alkaloids, tannins, flavonoids, saponins, 
and glycosides were carried out on the bark powdered.[12]

Chemical analysis of the polar extract of fruit 
indicated the presence of vermonosides.[13] Further 
investigation of the fruits yielded a new phenylpropanoid 
derivative identified as 6-p-coumaroyl-sucrose together 
with other known phenylpropanoid derivatives and 
flavonoid glycoside.[14] Four naphthaquinoids from K. 
pinnata rootbark were identified and assessed in vitro 
against chloroquine-sensitive (T9-96) and resistant (K1) 
plasmodium falciparium strains for cytotoxicity using 
KB cells. 2-(-hydroxyethyl)naphtho[2,3-b]furan-4,9-
dione posed good activity against two strains. Isopinnatal, 
kigelinol, and isokigelinol exhibited lower activity against 
the strains.[15] Naphthaquinones; 2-(1-hydroxyethyl)-
naphtho[2,3-b]furan-4,9-quinone, isopinnatal, kigelinol, 
and isokigelinol were isolated from the dichloromethane 
extracts of the root bark and stem bark. It shows 
antitrypanosomal activity.[16] 3b,19a -dihydroxyurs-
12-ene-28oic acid, caffeic acid and chlorgenic were 
isolated from the fruits and 3b, 19a-dihydroxyurs-12-
ene-28-oic acid, ferulic acid and p-coumaric acid have 
been isolated from the root of K. pinnata. Three known 
iridoids: specioside, verminoside, and minecoside were 
isolated, characterized and identified using UV, IR, and 
H-NMR spectroscopic data. The verminoside was found 
to be more active than the standard drug, while specioside 
shows activities comparable to metronidazole.[18] Steriod, 
iridiods, and coumarins have been isolated from the root 
bark [10] and flavonoids and iridiods from the fruit and 
leaves.[14]

Dichloromethane extracts from the root and stembark 
of K. pinnata contains naphthaquinones,[19] which showed 
anti-trypanosomal.[16] Kiglin and 6-methoxymellein 
together with two known compounds, stigmasterol, and 
lapachol have been isolated from the root,[20] kigelin, 
β-sitosterol, 1,3-dimethylkigelin, and ferulic acid were 
isolated from the bark,[21] two non-quinonoid aldehydes, 
norviburtinal and pinnatal were obtained from the root 
bark.[22] 7-O-glucoside were isolated from the leaves 
and fruits, three isocoumarins 6-methoxymellein, kigelin, 
6-demethylkigelin from the roots, lignan kigeliol from wood 
and neoligan balanophonin was isolated from the stem  
bark.[23] Sitosterol is isolated from K. pinnata fruit.[24]
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Structures

Table 1: Pharmacological activities of different 
phytoconstituents of Kigelia Africana
A. Iridoids[25]:
1. Anticancer

Mollucidal
Syphlis and 
Gonorrhea
Antidiarrhoeal
Antiulcer
Antiinflamatory/
analgesic
Antibacterial
Postpartum 
Haemorrhage
Pneumonia

2.

4. Verbacosides[26]
B. Caffic acid (Coumarin) derivatives[27]

1. p-coumaric acid

Anticancer

C. Naphthoquinones and meroterpenoid 
naphthoquinones

1

2-(1-hydroxyethyl)-2,3-
dihydronaphtho[2,3-b]furan-
4,9-quinone

Anticancer
Syphlis and 
Gonorrhea
Antifungal
Antimalarial
Antiinflamatory/
analgesic
Antibacterial

2

Kigelinone
3

Kigelin
4

Pinnatal
5

Beta-Sitosterol
D. Lignans
1.

R=OH, R’=H (Kigelinol)

Anticancer
Antifungal
Antimalarial
Antibacterial

2.

Lapachol
E. Sterols[28] Anticancer

Syphlis and 
Gonorrhea
Antifungal
Antiinflamatory/
analgesic
Antibacterial
Postpartum 
Haemorrhage
Pneumonia
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F. Flavonoids[29] Anticancer
Mollucidal
Syphlis and 
Gonorrhea
Antidiarrhoeal
Antiulcer
Antifungal
Antiinflamatory/
analgesic
Pneumonia

PHARMACOLOGICAL STUDIES
Various pharmacological examinations such as antibacterial, 
antiviral and antioxidant activities have been carried out. The 
success story of chemotherapy lies in the continuous search 
for new drugs to counter the challenges posed by resistant 
strains of microorganism.[30] There are increasing interest 
in plants as a source of agent to fight microbial diseases and 
treatment of several infections (Table 1).[31,32] 

Antidiarrhoeal Activity
The aqueous leaves extract of K. africana has been 
confirmed to possess antidiarrhoeal activity. In experimental 
animal models the extract shows reduced fecal output 
and protection against castor oil induced diarrhea. 
The extract remarkably decreased the propulsive 
movement of the gastrointestinal contents. On the isolated 
guinea pig ileum tissue preparation, the extract did not 
considerably affect acetylcholine and histamine induced 
contractions, but significantly reduced the nicotine evoked  
contractions.[33,60]

Antiprotozoal Activity
The chemical constituents from root and stem bark have 
shown significant anti-protozoal activity, the serial dilutions 
of butanol extract of stem bark were tested for their growth 
inhibitory effects against Entamoeba histolytica and 
exhibited antiamoebic activity. The three isolated iridoids 
specioside, verminoside and minacoside were purified and 
identified by testing against HK-9 strain of Entamoeba 
histolytica for their in vitro antiamoebic evalution by using 
metronidazole as reference drug in all experiments and it 
was found that verminoside has twice antiamoebic activity 
as compared to the reference drug and specicoside should 
comparable activity with reference drug.[34]

The isolated compounds, one furanonaphthoquinone; 
2-(1-hydroxyethyl)-naphtho-[2,3-b] furan-4,9-quinone 
and three naphthoquinoids; isopinnatal, kigelinol and 
isokigelinol from stem bark extracts were comparatively 
evaluated, the compounds 2-(1-hydroxyethyl)-naphtho-
[2,3-b] furan-4,9-quinone and isopinnatal possessed a good 

activity against both Trypanosoma brucei brucei and T.B. 
rhodesiense (IC50; 0.12 and 0.045 µM, respectively, for 
naphthoquinones and isopinnatal IC50

 0.37 and 0.73 µM) 
with a certain selectivity compared to KB cells (IC50 
3.9 and 14.8 µM for naphthoquinone and isopinnatal 
respectively). The kigelinol and isokigelinol shows less  
activity.[35,36]

Antimalarial Activity
The plant has been reported for its antimalaria activities[37]. 
Wood extract contains compound quinone possesses 
antimalarial activity against drug resistant strains of 
Plasmodium falciparum superior to chloroquine and 
quinine. Four naphthoquinoids isolated from root bark 
of the plant were assessed in vitro against chloroquine 
sensitive (T9-96) and chloroquine-resistant (K1) P. 
falciparum strains and for cytotoxicity using KB cells. 
The most active antiplasmodial agent against both strains 
was 2-(hydroxyethyl) naphtha [2,3-b] furan-4, 9-dione, its 
IC50 values were 718 nm for T9-96 and 627 nm for K1 
strains.[38]

Molluscicidal Activity
The crude extract, the evaporated water extract and the 
methanolic extract of K. africana were screened for 
mollusicidal activity in the laboratory reared Lymnaea 
natalensis (adult snails). All three were containing lapachol 
and 2-hydroxy,3-alkyl naphthaquinones.[39,40] The 
lapachol and isolapachol showed strong molusicidal activity 
and LC 50 values were determined.[41]

Anti-Oxidant Activity
The ABTS assay-The plant shows the potent antioxidant 
effects due to caffeic acid derivatives and compounds unique 
to Kigelia. FRAPP assay-An ethanolic extract of Kigelia 
has been shown comparable activity to grape juice.[42] 
The antioxidant effect of K. africana fruit extract (KAFE) 
on normal rats. KAFE showed a non-dose dependent 
elevation in testicular catalase (p < 0.05), significant decline 
in malondialdehyde (p < 0.001) and an up-regulation of 
glutathone (p < 0.001) levels. Seminal parameters were 
also enhanced by KAFE with the lower dose producing 
better effects. Male infertility is frequently accompanied by 
increased testicular or seminal fluid oxidative stress. This 
result provides further scientific basis for the use of KAFE 
in the treatment of male infertility.[42]

Anti-Inflammatory Activities
The ethanolic extract of the stem bark was examined to 
show strong analgesic and anti-inflammatory activities. 
The extract components inhibited the synthesis of 
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prostaglandins and other inflammatory mediators which 
probably accounted for the analgesic and anti-inflammatory 
properties.[12] The dried fruit and bark extract is established 
to be a strong painreliever when administered on painful 
joints, back and rheumatism.[43] The pharmacological basis 
for the use of K. pinnata ethanolic fruit extract in medicine 
for the treatment of pain and inflammations was further 
investigated and evaluated on formaldehyde induced paw 
edema, acetic acid-induced vascular peritonitis models. The 
result obtained is well comparable to the respective standard 
drugs, the K. pinnata fruit extracts and indomethacin 
exhibits COX-2 inhibition activity and their respective 
IC50 .[44] The anti-inflammatory activity of verminoside, 
from K. africana was also carried out. It shows significant 
anti-inflammatory effects inhibiting both iNOS expression 
and NO release in the LPS-induced J774.A1 macrophage 
cell line [13].

Anticancer Activities
The root bark is recommended for the treatment of cancer of 
the uterus.[45] The extract has been tested against melanoma 
cells (a tumour of pigmented skin cells, which can develop 
into malignant melanoma-the potentially fatal form of 
skin cancer). The extract inhibited the growth of cultured 
melanoma cells to a significant degree.[46] The extract of 
stem bark and fruit are reported for their cytotoxic activities 
and showed promising results in treating melanoma and 
renal carcinoma.[46] The extracts of the plant have been 
shown to possess various potential anticancer agents.[12, 
30,44,45,47] A significant antileukaemic activity however 
appears to be highest in stem bark, and least in the leaf. 
A study revealed the potential of ethanollic extracts of K. 
africana stem bark, fruit and leaf to reverse leukaemic 
effects in benzene-induced leukaemia bearing wistar rats 
and this suggest that the extracts might be promising natural, 
non-toxic and anticancer agents[48].

Treatment of Gynecological Disorders and Anti-
Implantation Activities
K. africana is widely used to treat gynecological disorders. 
Study on the antioxidant effect of KA fruit extract on normal 
rats showed a non-dose dependent elevation in testicular 
catalase, a significant decline in malondialdehyde and 
an up-regulation of glutathione. Results offer scientific 
basis for the use of K. africana fruit extract in the treat 
of male infertility.[49] Aqueous preparation of the roots, 
fruits and flowers are administered orally or as a virginal 
pessary while the fruits and bark are used to promote 
breast development in young women or in contrast to 
reduce swelling and mastitis of the breasts.[5] The plant 

has also been reported for its anti-implantation activities as  
well.[50]

Central Nervous System (CNS) Stimulant
The ethanolic stem bark extract was studied in mice 
using barbiturate induced sleeping time and Rota rod bar 
to check the extract effect on muscle coordination. The 
result indicates that the extract has stimulant effect on the  
CNS.[51]

Anti-Microbial and Antifungal Activities
The plant has also been screened to show anti-molluscidal 
activity.[41] In a research, the dried and powdered plant 
material was extracted successively with water, methanol 
and chloroform using the soxhlet extractor for 48 hours 
at a temperature not exceeding the boiling point of the 
solvents. The extract was tested against E.coli, Enterobacter 
aerogens, Klebsiella (gram negative), Staphylococcus 
aureus, and Bacillus Cereus (gram positive) by disc 
diffusion method. The methanol extract presented a higher 
activity than the aqueous extracts and chloroform extracts 
against all except E. aerogens, Klebsiella Pneumoniae and 
Psedomonas aeruginosa which presented less activity.[52] 
The dichlomethane extracts of the root bark and stem bark 
exhibited antitrypanosomal activity against Trypanosoma 
brucei in vitro.[16] The extract of the tree stem bark was 
also established to inhibit a number of harmful micro-
organisms which include E. coli (responsible for abscesses), 
P. aeruginosa (which causes skin sepsis and infections), S. 
aureus (which causes impetigo and skin abscesses), and 
albican (a fungal organism that causes thrust) in another 
experiment.[11] The antibacterial and antifungal test carried 
out on the crude ethanolic stem bark extract revealed 
exhibited antibacterial and antifungal activities against S. 
aureus and C. albicans. The aqueous extract exhibited no 
antibacterial and antifungal.

Activity whereas the activity of crude ethanolic 
extracts (20 mg/mL) is comparable to amoxicillin 
drug.[12] Butanol extract of the stem bark exhibited 
in-vitro antiamoebic activity when tested against HK-9 
strain of Entamoeba histolytica (micro dilution method) 
using metronidazole as reference drug. It was found that 
verminoside (in the extract) has two fold antiamoebic 
activity as compare to the standard drug while specioside 
showed comparable activity with metronidazo.[18] The 
ethanolic bark extract of the plant have been shown 
to possess antimycobacterial against the growth of M. 
aurum A+ with mic values ranging between 0.19 and  
1.5 mg/mL.[38] Other antibacterial activity of the fruit has 
been reported as well.[52]
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Management of Polycystic Ovary Syndrome (PCOS)
The effect of twice daily ingestion (a table spoonful) of dried 
K. africana fruit powder in the management of polycystic 
ovary syndrome (PCOS) in two patients of 25 and 22 
years. Both patients had the classical triad of amenorrhoea, 
acne, and hirsutism. The use of herbal preparation restored 
the menstrual flow in both of them as well as leading to 
significant reduction in the acne but there was no noticeable 
effect on the hirsutism. There was no observable side effect 
associated with the use of the powder. These preliminary 
data thus suggest that K. africana fruit powder may be 
beneficial for cases of PCOS especially in the developing 
countries where the new generation oral contraceptives, 
presently being used for the condition, may not be readily 
available.[53]

Antiurolithiatic Activity
Its fruit extracts can be sed in the treatment of kidney stone 
problems. KAFE inhibited CaOx nucleation, aggregation 
and crystal formation in the synthetic urine in vitro. 
The lithogenic treatment caused polyurea, weight loss, 
hyperoxaluria and impairment of renal function which 
was prevented by KAFE. Hyperoxaluria and CaOx crystal 
deposition in the renal tubules caused by EG intake was 
prevented by KAFE treatment. This study indicates that 
the antiurolithiatic activity of K. africana fruit extracts 
(KAFE) possibly mediated through inhibition of CaOx 
crystallization, hypo-oxaluria and improvement of kidney 
function as well as the cytoprotective effect may justify its 
curative and prophylactic use in urolithiasis.[54]

Anti-Hyperlipidemic Activity
The aqueous and alcoholic extracts of the fruit tested for 
anti-hyperlipidemic potential, exhibited activity in albino 
rats when compared to standard drugs. The activity was 
assessed by studying the lipid profiles of serum and liver 
of the control and standard/extract treated animals. The 
aqueous and alcoholic extract significantly increased 
(p < 0.0001) plasma HDL and decreased plasma total 
cholesterol LDL and triglyceride (TG) levels as compared 
to hyperlipidemic control animals.[55]

Reproductive System Performance Improvement 
Activity
Poor libido, infertility, sexual asthenia, and impotence are 
treated with herbal prescriptions of the fruit, roots or leaves. 
A small amount of unripe fruit is chewed or an aqueous 
preparation of the fruit is taken orally as a sexual stimulant, 
and the intoxicating traditional beer to which they are added 
is drunk as an aphrodisiac. The fruits are also applied on 
the breast to improve flow of milk in lactating women. 

Fruit aqueous extract has been successfully used as fertility 
enhancing agent in rats.[56] The steroidal components 
are thought to enhance reproductive ability since steroids 
as androgen and estrogen have shown to contain fertility 
properties necessary for the improvement and production 
of reproductive organs. A study to investigate the effects of 
varying dietary supplementation of it on the sperm quality 
and fertility in African catfish, Clarias gariepinus showed 
that dietary inclusion of the plant positively affected some 
parameters of sperm quality in the fish, with increases in 
sperm counts, percentage motility, milt volume and motility 
duration.[57]

Antitrypanosomiasis and its Antileishmanial Effect
Isolated 9 different phytoconstituents form this plant from 
different geographical regions. The most striking bioactivity 
of K. africana was its anti-trypanosomiasis and anti-
leishmanial effect against L. donovani.[58-62]

CONCLUSION
K. africana (Lam) Benth, a native of Africa is well known 
traditionally for varieties of medicinal purposes where 
it grows. This review confirms the therapeutic values 
of K. africana. It is well reported for the presence of 
naphthoquinones, fatty acids, courmarins, iridoids, caffeic 
acid, norviburtinal, sterols and flavonoids. The plants is 
used traditionally for treating cancer of the breast, uterus 
and skin, digestive disorder, genitor-urinary tract, veneral 
diseases, gynaecological disorder, bladder ailments, sickle-
cell anaemia, epilepsy, nutritional illness, leg oedemas, 
internal parasitic infestations (especially tapeworm), 
leprosy, rheumatism, boil, acne, cysts, whitlows, psoriasis, 
etc. There are inadequate reports on the phytochemical 
studies, phytoanalytical studies and pharmacological 
screening of the plant. Furthermore, explicit isolation of 
each chemical constituent using various methods including 
thin layer chromatography, column chromatography should 
be carried out. There is enormous scope for the future 
research of K. africana considering the many medicinal 
purposes it serves. It has a high potential for development 
into viable drugs as more facts emanates from its uses, 
especially as a strong anti-cancer agent. It is therefore 
recommended that more research work should focus on the 
anti-cancer properties. Studies should also be focused on 
its sustainability and its use as effective erosion control and 
riverbank stabilization in order to prevent its extinction. It 
has been reported that the plant extract is not toxic even at 
high concentration, but more work needed to be reported 
on its toxicity. Reports on the in vivo work done are scanty 
and require urgent attention. It is hoped that this report 
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will serve as a basis of information for future project to be 
embark on in order to evaluate the potentials of K. pinnata 
(Lam) Benth as a strong medicinal plant in improving 
human health status.

REFERENCES
1. Roodt. V., 1992. K. africana in the shell Field Guide to the 

common Trees of the Okarango Delta and Moremi Game 
reserve. Gaborone, Botswana; shell Oi. 20-110.

2. Joffe, P., 2003. K. africana (Lam) Benth. Pretoria National 
Botanical Garden (www.plantzafrica.com).

3. Grace, O.M., Light, M.E., Lindsey, K.L., Moholland, D.A., 
Staden, J.V., Jager, A.K., 2002. Antibacterial activity and 
isolation of antibacterial compounds from fruit of the tra-
ditional African Medicinal plant, K. africana. S. Afr. J. Bot. 
68, 220-222.

4. Burkill, H.M., 1985. The useful plants of west Tropical Africa. 
use P.I WT Afr 1, 254-257.

5. Grace, O.M., Davis, S.D., 2002. K. africana (Lam.) Benth. 
Record from protabase. Oyen LPA, Lemmens RHMJ Wagen-
ingen, Netherlands. Inmagic DB/Text Webpublisher PRO: 1 
records (http://database.prota.org/search.htm).

6. Walt, j.m. and Breyer-Bradwijk,M.G., 1962 the medicinal and 
poisonous plants 0f southernand easytern Africa, livingstone, 
London, 52

7. Gill, L.S., 1992. Ethomedical uses of plants in Nigeria. Uni-
ben Press. 143.

8. PooleyE, 1993, the complete guide to trees of natal, natal flora 
publication trust, 22-24.

9. Coates-Palgrave, K., 1988. Trees of Southern Africa, Struik, 
Cape Town. 2, 959.

10. Akunyili, D., Houghton, P., 1993. Monoterpenoids and 
naphthaquinone from kigelia pinnata phytochemistry 32, 
1015-1018.

11. Akunyili, D.N., Houghton, P.J., Roman, A., 1991. Antimicro-
bial activities of the stem of kigelia pinnata, J. Ethnopharma-
col. 35, 173-177.

12. Owolabi, O.J., Omogbai, K.I., Obasuyi, 2007. Antifungal and 
antibacterial activities of the ethanolic and aqueous extract 
of K. africana (Bignoniaceae) Stembark. Afr. J. Biotechnol. 
6(15), 1677-1680.

13. Picerno, P., Autore, G., Marzocco, S., Meloni, M., Sanogo, 
R., Aquino, R.P., 2005. Anti-inflammatory activity of vermin-
oside from K. africana and evaluation of cutaneous irritation 
in cell cultures and reconstituted human epidermis. J. Nat. 
Prod. 68(11), 1610-4. 

14. Gouda, Y.G., Abdel-Baky, A.M., Darwish, F.M., Mohamed, 
K.M., Kasai, R., Yamasaky, K., 2006. Phenylpropanoid and 

phenylethanoid derivatives from Kigelia pinnata D.C. fruits. 
Nat. Prod. Res. 20(10), 935-9. 

15. Weiss, C.R., Moideen, S.V., Houghton, P.J., 2000. Activity of 
extacts and isolated naphtha-quinones from kigelia pinnata 
against plasmodium falsiparium. J. Nat. Prod. 63(9), 1306-9.

16. Moideen, S.V.K., Houghton, P.J., Rock, P., Croft ,S.L., Aboag-
ye-Nyame, F., 1999. Activity of extracts and naphthoquinones 
from kigelia pinnata against Trypanosoma brucei brucei and 
Trypanosoma brucei rhodesiense. Planta med. 65(6), 536-540.

17. Binutu, O.A., Adesogan, K., Okogun, J.I., 1997. Constituents 
of kigelia pinnata, Nig. J. Nat. Prod. Med 1-68.

18. Neelam, B., Shailendra, S., Fehmida, N., Amir, A., 2006. 
Isolation and in vitro anti amoebic activity of iridoids isolated 
from Kigelia pinnata. General papers. ARKIVOC (x) 69-76.

19. Jackson, N.J., Houghton, P.J., Retsas, S., Photion, A., 2000. 
Planta Med 06- 758.

20. Govindachari, T.R., Patankar, S.J., Vishvanathan, N. 1971. 
Phytochemistry. 10-1603.

21. Desai, H.K., Gawad, D.H., Govindachari, T.R., Joshi, B.S., 
Kamat, A.N., Modi, J.D., Pathasarahy, P.C., Patanker, S.J., 
Sidhye, A.R., Viswanathan, N., 1971. Convergent synthesis 
of Naphthylisoquinoline Alkaloids. Ind. J. Chem 9-611. 

22. Joshi, K., Singh, P., Taneja, S., Cox, P.J., Howie, R.A., 1982. 
Phytochem 21- 2703.

23. Houghton, P.J., 2007. The sausage tree (Kigelia pannata), 
Ethnobotany and recent Scientific work. Afr. Botanicals. 1-10.

24. Khan, M.R., 1998. Cytotoxity assay of some Bignoniaceae. 
Fitoterapia 69, 538-40.

25. Houghton PJ, Akunyili DN., 1993. Iridoids from Kigelia 
pinnata bark. Fitoterapia. 64:473-4.

26. Sticher O, Afifi-Yazar FU., 1979. Minecoside and vermino-
side, two new iridoid glucosides from Veronica officinalis L. 
(Scrophulariaceae). Helv Chim Acta. 62:535-9.

27. Govindachari TR, Patankar SJ, Viswanathan N., 1971. Iso-
lation and structure of two new dihydroisocoumarins from 
Kigelia pinnata. Phytochemistry. 10:1603-6.

28. Khan MR, Mlungwana SM., 1999. α-Sitosterol, a cytotoxic 
sterol from Markhamia zanzibarica and K. africana. Fitoter-
apia. 70:96-7.

29. El-Sayyad SM., 1981. Flavonoids of the leaves and fruits of 
Kigelia pinnata. Fitoterapia. 52:189-91.

30. Khan, M.R., Kihara, M., Omoloso, A., 2003. Antimicrobial 
activity of the alkaloaidal constituents of the root bark of 
Eupamatia Laurina. Pharm. Biol. 41, 277-280.

31. Chariandy, C.M., Seaforth, C.E., Phelps, R.H., Pollard, 
G.V., Khambay, B.P., 1999. Screening of medicinal Plants 
from Trinidad and Tobago for antimicrobial and insecticidal 



Gupta et al./ Indian J. Pharm. Biol. Res., 2019;7(1):14-22

Review Article 22

properties. J. Ethnopharmacol 64, 265-270.

32. Aburjai,T., Darwish,M., Alkhalil,S., Mahafzah,A., AlAbba-
di,A., 2001. Screening of antibiotic resistance inhibitors from 
local plant materials against two different strains of Pseudo-
monas aeruginosa. J. Ethnopharmacol 76, 39-44.

33. Akah, P.A., 1996. Antidiarrhoeal activity of the aqueous leaf 
extract of K. africana experimental animal. J. Herbs Spices 
Med. Plants 4(2), 31-38.

34. Bharti, N., Singh, S., Fehmida, N., and Amir, A., 2006. Iso-
lation and in-vitro antiamoebic activity of iridoids isolated 
from kigelia pinnata, ARKIVOC. 69-76.

35. Hoet, S., Opperdoes, F., Brun, R., and Quetin-Leclercq, J., 
2004. Natural product active against African trypanosomes. 
Natural Product Rep. 21, 353-364.

36. Moideen, S.V.K., Houghton, P.J., Croft ,S.L., and Rock, P., 
1998. Activity of kigelia pinnata root bark against Trypano-
soma brucei brucei trypomastigotes. J. Pharm. Pharmacol. 
50, 224-228.

37. Weenen, H., Nkunya, M.H.H., Bray, D.H., Mwasumbi, L.B., 
Kinabo, L.S., Kilimali, V.A.E.B., 1990. Antimalaria activity 
of Tanzanian medicinal plants. Planta Medica 56, 368- 
370.

38. Carvalho, L.H., Rocha, E.M.M., Raslan, D.S., Oliveira, A.B., 
Krettli, A.U., 1988. In Vitro activity of natural and synthetic 
naphthoquinones against erythrocytic stages of the plasmodi-
um falciparum. Braz. J. Med. Biol. Res. 21, 485-487.

39. Santosh, A.F., Ferrraz, P.A.L., Pinto, A.V., De abreu, F.C., Chi-
ori, E.A.V., Pinto, M.C.F.R., Goulart,M.O.F. and Sant’Ana, 
A.E.G., 2001. Mollusicidal and Trypanocidal Activites of 
Lapachol Derivatives. Planta Med. 67, 92-93.

40. Sant’Ana, A.E.G., Santosh, A.F., Ferrraz, P.A.L., Pinto, A.V., 
Pinto, M.C.F.R., Goulart,M.O.F., 2000. Mollusicidal Activites 
of 2-hydroxy-3-alkyl-1-4-napthoquinones and derivatives. Int 
Journal of Parasitology. 30, 1199-1202. 

41. Kela, S.L., Ogunsusi, R.A., Ogbogu, N., Nwude, V.C., 1989. 
Screening of some Nigerian plants for molluscidal activity. 
Revue. Elev. Med. Vet. Pays Trop. 42, 20-195.

42. Olaleye, M.T., Rocha, J.B., 2007. Commonly used tropical 
medicinal plants exibit distinct in vitro antioxidant activities 
against hepatotoxins in rat liver. Exp. Toxical. pathol. 58(6), 
433-8.

43. Hutching, A., Scott, A.H., Lewis, G., Cunningham, A.B., 
1996. Zulu medicinal plants. An inventory University of Natal 
press, pietermaritzburg. 53-54.

44. Carey, M.W., Babud, M.J., Rao, V.N., Mohan, K.G., 2008. 
Anti-inflamatory activity of the fruit of kigelia pinnata DC. 
Pharmacol. Online J 2, 234-245.

45. Msouthi, J.D., Mangombo, D., 1983. Medicinal herbs in 

Malawi and their uses. Hamdard 26, 94-100.

46. Houghton, P.J., Photiou, A., Uddin, S., Shah, P., Browning, 
M., Jackson, S.J., Retsas, S., 1994. Activity of extreets of 
kigelia pinnata against melanoma and renal carcinoma cell 
lines. Planta medica. 60(5), 430- 433.

47. Kolodziej, H., 1997. Protective role of K. africana fruits 
against benzo (a) pyrene induced fore-stomach tumorigenesis 
in mice and against albumen induced inflammation in rats. 
Pharmacol. Lett. 213, 67-70.

48. Akanni E.O., Olaniran I.O., Akinbo B.D., Iyiola M., Ogunlade 
A., Sanni B., Adejumo T., 2017. K. africana Stem Bark, Fruit 
and Leaf Extracts Alleviate Benzene-induced Leukaemia in 
Rats, JPRI, 18(2): 1-10. 

49. O.O. Azu, F.I.O. Duru, A.A. Osinubi , A.A. Oremosu, C.C. 
Noronha, S.O. Elesha, A.O. Okanlawon. 2010. Histomor-
phometric effects of K. africana (Bignoniaceae) fruit extract 
on the testis following short-term treatment with cisplatin 
in male Sprague–Dawley rats. Middle East Fertility Society 
Journal. 15, 200–208.

50. Prakash, A.O., Saxena, V., Shukla, S., Tewari, R.K., Mathur, 
S., Gupta, A., Sharma, S., Mathur, R., 1985. Anti-implantation 
activity of some indigenous plants in rats. ACTA Europaea 
Fertilitatis 16, 441-448.

51. Owolabi, O.J., Amaechina, F.C., Eledan, A.B., 2008. Central 
nervous system Stimulant effect of the ethanolic extract of 
kigrlia Afr. J. Med. Plant Res. 2(2), 20-23.

52. Jeyachandran, R., Mahesh, A., 2007. Antimicrobial Evaluation 
of K. africana (Lam), Res. J. Microbiol 8, 645-649.

53. Oyeku A. Oyelami, Kafayat O. Yusuf, Atinuke O. Oyelami, 
2012. Chinese Medicine. 3, 1-3.

54. Gupta A.K., Kothiyal P., Pandey S., 2011. Evaluation of 
Antiurolithiatic potential of K. africana fruits in albino rats. 
FABAD J. Pharm. Sci., 36, 197-205.

55. Kothiyal P., Gupta A.K., 2011. Antihyperlipidemic activity 
of aqueous and ethanolic extracts of fruits of K. africana 
(Lam.) Benth. in Triton X-100 induced hyperlipidemic rats. 
Pharmacologyonline 3: 386-395.

56. Atawodi S.E.O., Olowoniyi O.D., 2015. Pharmacological and 
Therapeutic Activities of K. africana (Lam.) Benth. Annual 
Research & Review in Biology 5(1): 1-17.

57. Adeparusi E.O., Dada, A.A., Alale O.V., 2010. Effects of 
Medicinal Plant (K. africana on Sperm Quality of African 
Catfish Clarias gariepinus. J Agric Sci. 2(1):193-99.

58. Osman A.G., Ali Z., Chittiboyina A.G., Khan I.A., 2017. 
K. africana fruit: Constituents, bioactivity, and reflection 
on composition disparities. World J Tradit Chin Med.  
3:1-6.

59. Owolabi, O.J., Omogbai, E.K., 2007. Analgesic and anti-in-



Gupta et al./ Indian J. Pharm. Biol. Res., 2019;7(1):14-22

Review Article 23

flammatory activities of ethanolic stembark extract of K. 
africana (Bignoniacea). Afr. J. Biotechnol. 6(5), 582-585.

60. Louw, C.A.M., Reigner, T.J.C., Korsten, L., 2002. Medicinal 
bulbous plants of South Africa and their traditional relevance 
in the control of infectious diseases. J. Ethanopharmacol. 82, 
147-154.

61. Graham, J.G., Quinn, M.L., Fabricant, D.S., Farnsworth, 

N.R., 2000. Plants used against cancer – an extension of the 
work of Jonathan Hartwell. J. Ethnopharmacol. (Elsevier) 73,  
347-377.

62. Dada, A. A., Adeparusi, E.O., and Alale, O.V., 2010. Dietary 
dried K. africana fruits meal as fertility enhancer in female 
Clarias gariepinus (BurchelI, 1822) Agric. Biol. J. N. Am., 
1(5), 791-795.

Cite this article: Gupta AK, Jain A. Phyto-chemical and therapeutic briefing of Kigelia africana (Lam.) Benth. Indian 
J. Pharm. Biol. Res. 2019;7(1):14-22.


