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Abstract Kigelia africana commonly known as sausage tree belongs to Bignoniaceae family. It is distributed in tropical and
subtropical and few temperate regions. The family recognized as woody lianas, shrubs or trees. The local name of sausage tree are
balam khira, jharfanoos, kijili, nagamalle etc. which bloom at night on long ropelike fibrous stalk hangs deep red flowers and are
pollinated by bats and sunbirds in their native habitat. The large flowers turn into massive fruits appears peculiar sausage- shaped
hanging and weigh up to 6.8 kg. It is mainly grown for decorative purposes for its beautiful flowers and its strange fruits. In
capital of Jharkhand, it can be witness on several places like on roadside of Old Purulia, Ashoknagar, Doranda, Morabadi, Kanke
etc. The fruits are traditionally used for skin afflictions, treatment of intestinal worms and in making shampoos and facial creams.
The bioactive secondary metabolites have diverse pharmacological significance can be drawn to commercial utility and its
production. The present paper introduces and reviews its overall biological and non-biological attributes from different library
resources.
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Introduction

Bignoniaceae family comprises prominent and efficient species which play vital role in human endeavours.
It is represented by about 120 genera (Sharma O.P.; Ali et al., 2015) and over 650 species, mainly
distributed in tropical and sub-tropical and a few in temperate regions. About 15 genera and 40 species are
known to be India (Sharma et al.). In field, it is recognized as woody lianas, shrubs or trees, leaves usually
opposite and compound; inflorescence cymose, flower zygomorphic; capsulated fruit. Some common
examples of this family are Tabebuia, Arrabidaea, Anemopaegma, Catalpa, Crescentia, Jacaranda, Kigelia,
Millingstonia, Tecoma, Heterophragama, Oroxylum and Dolichandrone. It is considered as ornamental and
used in decorative purposes, timber yielding but apart from these it also contains bioactive secondary
metabolites and diverse pharmacological properties. It provides acaricdal, antibacterial, antidiabetic,
antinfammatory, antihelmenthic, antioxidant, antivenomous, neuroprotective, wound healing properties. The
family Bignoniaceae (Bignonia Family) show varied range of habitat from woody plants, trees, shrubs or
climbers, climbing with tendrils; some climb with aerial roots, twinners. Most of genera are tendril climbers
(Watson and Dallwitze, 1992).

KIGELIA AFRICANA (LAM.) BENTH. SYN. KIGELIA PINNATA (JACQ.)

Distribution and botanical description:

Kigelia africana (Lam.) Benth. syn. Kigelia pinnata belongs to the family Bignoniaceae . The generic name
Kigelia comes from the Mozambican name for sausage tree, “kigelikeia” (Nsubuga, 2018). Kigelia africana
is native to Africa, and the derivation of the species name is “africana”. It is widely distributed in south,
central and west Africa (Saini et al, 2009; Agyare et al, 2013; Bello et al, 2016, Van Wyk, 2017). It is found
in drier regions and riverine area (Oyebanji et al., 2015; Fagbohun et al., 2020a; Imran et al., 2021). It has
attractive, glossy green foliage, beautiful, orchid like dark red flowers, and sausage like fruits that hang on
long stalks below the crown; widely used in traditional African and Western medicine and in cosmetics and
is very popular ornamental for tropical regions (https://www.ourquesfarm.com/). The common name are balam
khira, jhadphanoos (Hindi)> Aenethoradu kaayi mara sowthae (Kannada), enuga thondamu, Kijli,
naagamalle (Telugu),‘sausage tree’ (Bello et al., 2016; Fagbohun et al., 2020a; Imran et al., 2021) and
‘cucumber tree; (Farah et al., 2017; Imran et al., 2021), are derived from the cylindrical shape of large fruits.
It is deciduous tree with thick trunk ranging from dark grey to light brown trunk and the low branches are
with green edges. The tree matures after four to six years to a height of 18 to 24 metres (Dhungana et al.,
2017). Taxonomically here leaves: alternate, pinnately compounds, exstipulate with rachis 50 cm long,
terminal leaflet with three to six oppositely paired; elliptic to elongated lanceolate; base slightly
asymmetrical with dull green glabrous leaf blade where midrib is impressed clearly above. Inflorescence:
dichasial cyme or helicoid paniculate, often racemose or rarely clustered on the old branches or stem.
Flowers: bracteates, bracteolate, complete, zygomorphic, bisexual, hypogynous usually large and showy.
Calyx: campanulate, 1-4 cm long and 1-2 cm wide, fleshy irregular five lobed where lower lobes longer
when matures and calyx mouth is oblique. Corolla: greenish yellow to deep red in colour which measures 5
to 12 cm long with bilipped (2/3) with the upper lip of 2 petals and lower lip of 3 petals. Androecium:
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typically four, epipetalous stamens, didynamous, alternipetalous with a posterior staminodes half the fertile
stamens. Gynoecium: bicarpellary, syncarpous, superior, numerous anatropous ovules, unilocular (Kigelia)
with parietal placentation, style simple, terminal; stigma bilipped, hypogynous nectar secreting disc is
present. Fruit: fleshy, indehiscent, woody greyish brown, sausage shaped, 50 cm long and 15 cm in
diameter with elongated fibrous pendulous fruit which weighs up to 10 kg (Priya et al., 2013). Seed:
numerous, unwinged, obovate, non endospermic with straight embryo and is 1.25cm long (Adam et al.,
2013; Cragg et al., 2001; Sidjui et al., 2014; Burkill et al., 1985)

Traditional uses:

In rural African communities, it has long history to speak on traditional medicine to treat sickle cell anemia,
epilepsy, respiratory and digestive problems, hepatic disease, skin cancer, diabetes and cardiac and
nutritional disorders (Iwu, 2014; Matowa et al.,2020; Neuwinger, 2000). Fruits mostly used plant part in
traditional medicine preparations, followed by stems bark, roots and leaves (Olubunmi et al. 2009, Costa et
al., 2016; Nabatanzi et al., 2020). Folkloric evidence shows that stem, bark and fruits are more recognized
for their medicinal uses than the leaves (Van Wick, 2015; Bello et al., 2016). Venereal diseases are
commonly treated with extracts of it usually in palm wine as oral medications (Oyebanji et al., 2015). In
Central Africa, the unripe fruit used as dressing for wounds and in treating hemorrhages and rheumatism
(Houghton, 2002; Saini et al., 2009; Imran et al., 2021). The crushed dried fruits is an active ingredient in
skin lightening and breast firming formulations (Maisiri and Gundidza, 1999). The fruits can be used only in
dried, roasted or fermented form (Nabatanzi et al., 2020). The crushed seeds used as ointments to treat
pneumonia, malaria, diabetes, fungal infections, eczema and waist pain (Bello et al., 2016).The fruit is
valued as an aphrodisiac, an antidote for gynecological problems, a disinfectant and a cure for dermal
complaints (Oyelami et al., 2012). The root barks remedial to venereal diseases, hemorrhoids and
rheumatism treatments (Oliver-Bever, 1986). The preparations containing the fruits, roots or leaves of K.
africana are beneficial to sexual complaints (Owolabi and Omogbai 2007). The leaves are applied for
backache (Saini et al., 2009) and hot infusions of leaves are used for stomach ulcers and jaundice (Bello et
al., 2016). Leaves and stem bark used in dysentery, constipation, fevers and as an abortifacient. Leaves are
also used as tonic for improved health and growth (lwu, 2014). Lapachol in sausage tree is effective in
treatment of solar keratosis, skin cancer and kaposi sarcoma (HIV related skin ailment) (Grace et al., 2002).
The non medicinal use of the bark is for preparation of a witch- confession medicine that is swallowed
(Bello et al., 2016).

Ethnobotany

It play vital role in traditional medicine systems (Fitriyani, 2018) and it differs across and within
communities; gained interest to many ethnobotanists and cultural anthropologist across the world who
engaged in documenting it several wide uses. The fruits used in ethnoveterinary medicine to treat digestive
system disorders, leg edemas, dermal irritations and infections, mastitis, retained placenta, brucellosis and
Newcastle disease. The tree provides a nutritious food source during famine. The hard seeds are roasted and
eaten. Although intoxicant nature fallen fruit along with leaves and flowers are browsed or used as forage by
livestock (Nsubuga, 2018). Fruit and bark are in the brewing process to aid fermentation and enhance the
flavor of traditional beers. An excellent dugout canoes, planks and fence posts, boxes, drums, stools, yokes,
tool handles, mortars and large bowls for watering cattle are prepared from its wood. Weapons bows from
branches and smaller branches are hollowed to administer enemas to children (Burkill, 1985). Wood and
fruits are carved into mousetraps, dolls and various crockery and cutlery items. The wood also used as fuel.
A black dye obtained from tannin-rich fruit pulp; sacred in many regions (Nsubuga, 2018), and the flowers
and fruits are regarded as a fetish. In markets, fruit sold as charms to promote wealth and prosperity, to
impart strength and courage on warriors prior to battle, to increase crop yields and as fetish for fecundity or
to avert whirlwinds. The fruits are collected and traded in local marketplaces. The tree is sometime
domesticated and most often propagated by seeds (Komakech R. et al., 2017). (Kakembo T. 2017) stated
that the fruits are toxic cannot be consumed fresh especially young.

Chemistry

A wide variety of bioactive compounds with relevant phytoconstituents like irdoids, flavonoids, naptho
quinines, coumarins, terpenes and terpenoids are reported(Houghton, 2002; African Herbal Pharmacopea,
2010; Bello et al., 2016; Imran et al., 2021). The major constituents of leaf and flower oils are non terpenes
hexadecanoid acid, ethyl limonene and monoterpene a-pinene (Azu et al., 2010; Fagbohun et al., 2020a).
Root, wood and leaf extracts contain kigelinone, vernolic acid, kigelin, luteolin, 6- hyddroxy luteolin an
dvarious iridoid derivatives (Agyare et al., 2013; Bello et al., 2016; Saini et al., 2019), minecoside, and
norviburtinal (Houghton, 2002). The leaf and stem bark of it were reported to contains tannins and varying
amounts steroids, saponins, glycosides and carbohydrates. Leaves contain flavonoids (Agyare et al., 2013).
In addition, leaf extracts yields significant amounts of Vitamins C, B1 and B3, calcium and potassium
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(Njogu et al., 2018) and fatty acids (Atolani et al., 2013). It was investigated that K. africana seeds are in
high energy and have significant amounts of phosphorus, protein and lipids. The seed oil possess oleic acid,
a source to essential inclusive fatty acids (EFAs) are commercially exploited (Chivandi et al., 2011). Stem,
bark and fruits of it reported to contain palmitic acid (Grace et al., 2002); and trace elements of Zn,Cu, Ni,
Fe, Co, Cd, Pb, Mn and Cr detected in different solvent extracts of K. africana fruits (Fagbohun et al.,
2020a). The anti-inflammotory activity of it both at the cellular level and organism level was reported (Zhao
et al., 2011; Chen et al., 2018; Saleh et al., 2021). Antibacterial activity was identified in tannins, saponins,
sapogenetic glycosides and flavonoids using disc diffusion test on antibacterial activity of K. africana
methanolic extract against gram positive S. aureus and B. subtilis and gram negative E. coli and
Pseudomonas aeruginosa (Agyare et al. 2013).
Pharmacological activities
Antibacterial and antifungal activity
The three plant parts that is roasted seeds, bark and fruit extracts are used traditionally to cure fungal and
bacterial infection but fruit extracts found to have widest applications. Efficacy or resistance of common
pathogens towards drug was tested and found in clinical microbiology that bacterial and fungal
susceptibility test are of paramount importance (Reller et al. 2009). In vivo studies should be done after
susceptibility test was reported by Arkhipov et al. and (Hussain et al., 2016). Hussain and colleagues
employed the agar disc diffusion method for in vitro antibacterial activity study on sausage tree in ethanolic,
n-hexane and aqueous leaf, fruit and bark extracts against Staphylococcus aureus, Proteus wvulgaris,
Escherichia coli, Pseudomonas aeruginosa, Klebsiella pneumonia and Citrobacter amalonaticus. It was also
stated the disc diffusion method has its own limitation as some of bacteria cannot be tested accurately.
Arkhipov and colleagues mention using disc diffusion and MIC methods to determine the antibacterial and
antifungal activity of Kigelia africana fruit powder against 19 bacterial species.
Analgesic and anti-inflammatory activity
For century, medicinal plants used to manage inflammation issues among indigenous communities
(Reynolds et al., 1995). The roasted seeds, fruits extract and bark of K. africana are in tradition to cure waist
pain, back pain and inflammation. (Kamau et al., 2016) worked on fresh stem bark and leaves of K. africana
to investigate Winter et al. work on using carageenan-induced right paw edema in mice and it was very
effective in healing inflammation.
Antidiabetic activity
The uses of sausage tree fruits extracts by South African indigenous communities to treat diabetes is very
common. (Njogu et al 2018) worked on antidiabetic activity of sausage tree aqueous and ethyl acetate
extracts on male Swiss albino mice. Hyperglycemia induced experimentally by a single dose of 186.9 mg/kg
body weight of freshly prepared 10% alloxan monohydrate. After 48 hours, the mice become diabetic with
blood glucose levels above 200 mg/dL and randomly categorized mice into seven groups were dosed
differently. The sausage tree aqueous and ethyl acetate leaf extracts showed a blood glucose lowering effect
when provided intraperitoneally and orally, an indication to hypoglycemic constituents of Kigelia africana
(Karau et al., 2012).

Antiprotozoal activity

The wood extract of sausage tree ahs bee reported to possess animalarial activity against drug-resistant
strains Plasmodium falciparum superior to that of chloroquine and quinine (Akah et al., 1998). The efficacy
of hexane, dichloromethane, ethyl acetate and ethanol extracts of sausage tree root bark against Plasmodium
falciparum was reported by (Atawodi and Olowoniyi, 2014), (Weiss et al., 2000) and Trypanosoma brucei
and Trypansoma brucei rhodesiense (Moideen et al., 1999) are the causative organisms for malaria and
sleeping sickness, respectively. It was reported that the growth of Entamoeba histolytica was inhibited by
stem bark butanol extract of sausage tree (Bharti et al., 2006)

Antiurolithiatic activity

After UT infections and benign prostatic hyperplasia, urolithiasis is the third most common urinary tract
disorders (Hiatt et al., 1982). In West Africa, to treat kidney ailments sausage tree leaves were employed
(Hussain et al., 2016) and was proved in various studies (Road et al., 2013) stated that aqueous extract of K.
africana fruit can alkalinize urine to less acidic; showed significant antiurolithiatic activity in the dissolution
of generated calcium oxalate crystals. The antiurolithiatic activity of sausage tree fruit extract mediates the
inhibition of calcium oxalate crystallization, making fruit extract curative and prophylactic in urolithiasis
was assured (Gupta et al.; 2011). In another study found that ethanolic activity extract of sausage tree fruit
significantly lowered increased deposition of stone-forming constituents in the kidneys of calculogenic rats
an indication to its urolithiatic activity (Gupta et al., 2011).
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Anticonvulsant activity
K. africana aqueous and methanolic bark extract showed significant protection against pentylenetetrazol
(PTZ) for anticonvulsant activity in Wistar rats (Abhishek et al., 2010).
Antidiarrheal activity
Indigenous knowledge to cure diarrhea through bark, leaves and fruits of sausage tree has been documented
by several researchers. (Owalabi and Omogbai, 2009) investigated the antidiarrheal properties of sausage
tree bark in ethanolic extracts using Swiss albino mice.
Sexual transmitted diseases treatment.
Traditional healers of Igbo tribe in South Eastern Nigeria employ an aqueous or dilute alcohol extract of
sausage tree root bark to treat sexually transmitted diseases. Root extracts used traditionally were found to
contain iridids specioside and minecoside as major constituents. It was reported by Akunyili et al. that root
extracts and two isolated iridoids with absence and presence of enzyme emulsion were tested in dilution of
1/10 and 1/100 against bacterial species and yeast. The aqueous extract had strong activity even in the
absence of emulsion against all bacterial species but especially to yeast. Candida infections are reliable to
genito-urinary tract and traditional use of this plant extract might alleviate this in sexually transmitted
diseases. (Akunyili et al. 1991) reported that experiment performed traditionally using the amount of root
extracts was unknown, so result of curing of sexually transmitted diseases cannot be reliable.
Diuretic Activity
(Sharma et al. 2010) reported the diuretic activity of sausage tree aqueous bark extract for urine volume,
electrolyte concentration and diuretic potency in male albino rats. The urine output after five hours of oral
treatment with different concentrations of 250 and 500 mg/kg was immediately measured. The onset of
diuretic action was within one hour and lasted for five hours, where 500 mg/kg was more effective to 250
mg/kg and markedly showed increase in Na™ K™ and CI labels (Owolabi et al. 2009).
Antioxidant activity
According to Ponnan et al. 2006, in plants antioxidant compounds are abundantly which play important role
in scavenging free radicals and provides protection to humans against DNA damage. Hussain and
colleagues investigated the antioxidant activity of sausage tree bark, fruit and leaf using DPPH (1, 1-
diphenyl-2-picrylhydrazyl) free radical assay (Brand-Williams et al., 1995). It was reported by Hussain et
al., 2016) that bark of sausage tree show more antioxidant activity compared with fruit and leaves
respectively. It is said that the presence of reactive oxygen species (ROS) is key signaling molecules for
activation of stress responses and defense pathways (Halliwell et al., 2006).
Anticancer Activity
The anticancer potential of sausage tree has been confirmed by cyto-toxicity of root and bark materials in
brine shrimp bioassay against Artemia salina (Khanet al., 1999). Inhibitory activity of stem bark extracts
against four melanoma cell lines and renal carcinoma cell line and little by fruit extracts was reported
(Houghton et al., 1994). The root bark showed activity against KB cells was studied (Weiss et al., 2000).
Inhibitory effects of sausage tree fruit extracts on induced tumors and inflammation in mice have been
reported (Azuine et al., 1997). Momekov et al. 2014 investigated the anticancer activity from methanolic
stem bark extract. The powdered (1mm) stem bark was refluxed with methanol (1:20) for one hour at 80° C
and thrice extracted to get filtrate and had significant cytotoxicity against human tumor cell lines.
Toxicological evidence
Sharma and colleagues further investigated toxicity of the aqueous bark extract using experimental rats and
found that it was safe up to 5g/kg . The acute toxicity of the Kigelia methanolic fruit extract was
investigated to dose of 400 mg/kg on Sprague-Dawley rats. The observable signs like restiveness, seizure or
dizziness were not found and was well tolerated. But after admininistraion of 6400 mg/kg, the animals
showed signs of toxicity like jerks and writhes with 60% death. At 12,800 mg/kg, there was 80% death of
the animals. In another, study 100 mg/kg aqueous extract was administered to rats induced with
acetaminophen liver toxicity. The extract counter the effect of aspartate transaminase (AST), alanine
transaminase (ALT), superoxide dismutase (SOD), catalase (CAT) and gluthathione peroxidase (GPx) and
alpha-amino levuliniate dehydrogenase (alpha-ALAD) (Olaleye et al., 2007).
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Fig 1: Macroscopic pictures of Kigelia africana tree (sausage tree) a) pinnately compound leaves; b)
branches with pendulous dichasial deep red inflorescence flowers; c) Branches with stalked fleshy grey
brownish sausage fruit; d). obovate non-endospermic seeds

Result and discussion

Kigelia africana is the only species in genera Kigelia. The sausage tree is blessed with immense bioactive

components which have wide role for human society. The study reviews widely its- 1. Distribution and

Botanical description; 2 Traditional uses; 3. Ethnobotany; 4. Chemistry; 5. Pharmacological activities. The

figure 1, elaborate the general morphological behaviours of medicinal tree- Kigelia africana.

Conclusion

The extensive literature survey revealed that Kigelia africana is an important medicinal tree of Bignonia

family and the only species under genera Kigelia. It possesses antibacterial, antifungal, analgesic,

antiinflammotory,  antidiabetic, antiurolithiatic, anticonvulsant, antidiarrheal, ailments to sexually
transmitted diseases, diuretic, antioxidant, anticancer and toxicological properties. The immense potential as
traditional medicine, therapeutic and pharmacological activities can serve better to human society.
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