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BOTANICAL NAME 
Khaya senegalensis is a species of tree that is native to 
Africa. The tree has also been introduced to Northern 
Australia

COMMON NAME(S)
African mahogany, dry zone mahogany, Gambia 
mahogany, khaya wood, Senegal mahogany, cailcedrat, 
acajou, djalla and bois rouge.

PART USED 
Bark, leaves, seeds and gum.

TRADITIONAL USAGE 
The bitter tasting bark is used for a variety of medical 
purposes. An extract of the bark of Khaya senegalensis 
is commonly used in African traditional medicine for 
pain and inflammation, against fever caused by malaria, 
stomach complaints and headaches. It is widely used 
in the treatment of fever, malaria, to cure skin rashes, 
wounds, mucous diarrhea, as an anti-microbial agent 
in venereal diseases or many other abnormalities. It 
is also used as an anti-helminthic and as a taeniacide 
(tapeworm remedy) in West Africa. In Senegal, this 
plant is used against fever, to treat fatigue, and to treat 
malaria. Decoctions or macerations of the bark is the 
most common preparations used in the treatment of 

syphilis, vaginal discharge, leprosy and small pox, most 
likely because of its purgative properties. Syphilis and 
leprosy are also treated externally using leaf extracts. The 
gum from the plant has traditionally been used to treat 
dysentery, headache and menstrual pain (Sanogo, 1999). 

DESCRIPTION OF 
THE PLANT & ACTIVE 
CONSTITUENTS
The main chemical groups in K. Senegalensis are 
fatty acids, carotenoids, coumarins, emodols, tannins, 
compounds reducers, anthracenosides, steroidal 
glycosides, flavonosides, carbohydrates, saponins, sterols 
and triterpenes, limonoids, anthocyanins, mono- and 
polysaccharides, mucilages and cardiac glycosides. 
Its bitter constituents, named “calicedrin” in West 
Africa, characterize the extract from the bark of Khaya 
senegalensis. It is used extensively as a bitter tonic for 
the treatment of a variety of pro-inflammatory disease. In 
this study, the effect of Khaya senegalensis bark extract 
(KSBE) was investigated on three human colorectal 
tumour cell lines with different COX profiles. This herbal 
medicine, popular in West Africa, was found to have 
great potential as a natural chemopreventive agent for 
colorectal cancer.

SCIENTIFIC STUDIES
The ethnopharmacological studies have been the basis 
of many investigations seeking to identify the natural 
chemopreventive agents in KSBE. Interestingly, studies 
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have shown that a total extract of Khaya senegalensis 
bark exerted as strong or even stronger anti-inflammatory 
effects than each of its fractions when applied as an anti-
inflammatory ointment. In vitro data suggested that KSBE 
has potent anti-tumour effects and caused both cell cycle 
arrest and apoptosis, possibly via a COX-2-dependent 
pathway. Given the recent governmental removal and/or 
restriction from the market of selective COX-2 inhibitors of 
synthetic origin due to suspected cardiovascular toxicity, 
it is important to reassess natural products for a safer 
alternative. KSBE is one of the several anti-inflammatory 
plants used in West Africa that may have the potential to 
prevent colon cancer. 

Studies on the bioactivity of Khaya senegalensis have 
reported effects on biochemical parameters; showing 
protective effects for vital organs, especially the liver and 
kidneys. Several authors have reported the effectiveness 
of different types of extract, aqueous or alcoholic, against 
some diseases (pest, infections, cancer, and diabetes). 
However, chronic administration poses tissue toxicity 
risks. Khaya senegalensis bark extract (KSBE) has been 
hypothesized to contain inhibitors of the cyclooxygenase-2 
(COX-2) gene and to be useful in the prevention and 
treatment of colorectal cancer. KSBE displays anti-
proliferative, anti- inflammatory and pro-apoptotic effects 
on colon cancer (HT-29, HCT-15 and HCA-7) cells. The 
diphenyl-2-picrylhydrazyl (DPPH) - free radical activity 
and the total phenolic content of KSBE were measured, 
followed by an investigation of cell growth inhibition, COX 
and prostaglandinE2 (PGE2) suppression. KSBE displays 
anti-proliferative, anti-inflammatory and pro-apoptotic 
effects on HT-29, HCT-15 and HCA-7 cells. It appears that 
both COX-dependent and COX-independent pathways of 
inflammation are activated by KSBE.

Colorectal cancer is the third most common cancer 
and the second leading cause of cancer deaths in the 
United States. An important strategy for combatting this 
deadly disease before tumours reach an invasive state 
is the use of a class of non-steroidal anti-inflammatory 
drugs (NSAIDs), which have shown great promise as 
chemopreventive agents. Epidemiological studies and 
clinical trials have demonstrated that NSAIDs reduce 
the incidence of colorectal cancer by 40%-50%. The 
mechanistic action of NSAIDs includes abating the 
prostaglandin synthesis pathway and cyclooxygenase (COX)-
independent pathways. COX-2, one of the COX isoforms, 
has been suggested as a promising chemopreventive 
target for colorectal cancer. Recently, The US Food 

and Drug Administration has placed severe limitations 
on the use of COX-2-specific inhibitors (e.g.celecoxib, 
rofecoxib and valdecoxib) due to cardiovascular toxicity. 
This emphasizes the importance of identifying safer COX 
inhibitors from natural sources (e.g. those which may be 
found in traditional medicinal plants). 

COXs are the rate-limiting enzymes that catalyze 
arachidonic acid to form a variety of eicosanoids (e.g. 
prostaglandins, thromboxanes and leukotrienes). COX-1 is 
expressed constitutively in most tissues and plays a role in 
maintaining normal cellular physiological states. COX-2 is 
inducible by various inflammatory stimuli. COX-2 levels are 
elevated in both human colorectal adenomatous polyps 
and colon cancers. In addition, knocking out COX-2 reduces 
the incidence of intestinal tumours in the ApcMin mouse 
model. Treatment of colon cancer cell lines with COX-2-
specific inhibitors and COX-2-null fibroblasts with different 
NSAIDs inhibits tumour cell proliferation. Interestingly, 
sulindacsulfone, a NSAID metabolite that does not inhibit 
either COX isoform, exerts anti-proliferative activity in vitro 
via apoptosis and inhibits azoxymethane-induced colonic 
carcinogenesis in the rat. Our data obtained on COX 
expression levels and PGE2 production suggest that one of 
the pathways by which KSBE inhibits tumour cell growth is 
through the disruption of PGE2 synthesis. PGE2 production 
was lowered even when the COX-2 protein expression levels 
remained the same, indicating that KSBE may also inhibit 
the enzymatic activities of COX. 

Since 20-50% of human sporadic colorectal adenomas do 
not express COX-2, an investigation of KSBE in COX-null 
cell lines (e.g. HCT-15) was warranted. It was observed that 
KSBE suppressed the growth of HCT-15 cells, suggesting 
that KSBE may exert some of its effects through COX-
independent mechanisms. The growth inhibition effect of 
KSBE was associated with an up-regulation of peroxisome 
proliferator-activated receptor (PPARs) and decreased 
expression of Cyclin D1. PPARs are important factors in 
controlling gene expression, critical to cell cycle regulation 
and cellular differentiation. PPAR ligand activation has 
been reported to have anti-tumour effects in several 
models of cancer. PPARs could be one of the downstream 
targets of KSBE in COX-null cell lines. 

Dysregulation or inhibition of apoptosis has been reported 
to play an important role in a variety of cancers, including 
colorectal cancer. Previous studies have suggested that 
apoptosis induction is essential to the action of many 
chemotherapeutic agents in tumour cells. There are two 
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main apoptotic death pathways: the mitochondrial and the 
death receptor pathways. Both converge at the activation 
of caspase-3 via Bcl-2 mediation. Bcl-2 encodes an inner 
mitochondrial protein that antagonizes apoptosis. The 
results clearly demonstrated that KSBE strongly inhibited 
anti-apoptotic Bcl-2 protein expression in all three cell lines 
evaluated. This effect was more significant in the HCT-15 
cells, most probably due to the high basal levels of Bcl-
2 in this COX-null cell line. Furthermore, the increase in 
caspase-3 protein expression and activity level suggests 
that caspase-dependent apoptosis is involved in the 
inhibition of tumour cell growth by the constituents of KSBE.

MECHANISM OF ACTION 
Bioactive applications (e.g. anti-inflammatory, anti-
carcinogenic, anti-proliferative, anti-tumour and apoptotic 
activity).

TOXICITY
Decoctions of Khaya senegalensis prepared from the leaves 
and tree bark have been used in West African traditional 
medicine against several human and animal diseases for 
centuries without overt toxicity.

TOXICOLOGY 
According to Nwosuet al. (2012), the aqueous extract of 
leaves of Khaya senegalensis is not toxic. At the end of a 
study conducted on rats in Nigeria, the authors reported 
that the LD50 of the extract is greater than 3000mg/kg 
body weight. Although other studies revealed that chronic 
treatment rather induces an increase of these parameters 
signing some hepatotoxicity. Long treatments also cause 
elevation of serum creatinine and blood urea, which reflects 
renal dysfunction. 

USE IN PREGNANCY & 
LACTATION 
In Senegal, this plant is used as an abortive remedy.

HERB/DRUG INTERACTIONS 
There is a lack of studies on concurrent use of Khaya 
senegalensis and NSAIDS.

SUMMARY OF INDICATIONS 
& SUPPORTING STUDIES
Indication Intervention Outcome Reference
Cancer Bark or bark 

methanolic 
extract

Anti-proliferative 
and anti-inflam-
matory effect. Pro- 
apoptotic effect 
on HT-29, HCT-15, 
HCA-7 cells.

Androu-
lakis et 
al. 2006, 
Zhang et 
al. 2007

Diarrhoea Aqueous and 
methanolic 
extract of 
leaves

Anti-diarrhoeal 
effect. Decrease in 
bowel activity.

Nwosu et 
al. 2012

Bacterial 
infections

Aqueous 
extracts of 
leaves

Antioxidant and an-
tibacterial potency 
against Staphylo-
coccus aureus and 
Bacillus cereus.

Konate et 
al. 2011

Helminth 
infections

Bark Extract Effective against 
some parasites: 
Haemonchua, 
Cooperia, 
Oesophagosto-
mum and Trichos-
trongylus.

Chiezey et 
al. 2000, 
Okpara et 
al. 2004

Trypanoso-
miasis

Bark aqueous 
extract and 
methanolic 
stem bark 
extract

Decrease in para-
sitic burden (Try-
panosoma brucei) 
within 6 days at 
60-1 OOmg per kg 
of bodyweight.  
Anti-Trypanosoma 
evansi activity.

Ibrahim et 
al. 2008
Umar et 
al. 2010 
Shaba et 
al. 2011

Diabetes Stem bark 
aqueous 
extract  
Leaves aque-
ous extract

Anti hyperglycae-
mic effect in rats.  
Inhibition of α-am-
ylase activity at 
45-75%.

Kolawole 
et al. 2012 
Funke and 
melzig 
2006

Table adapted from Takin et al. 2013, p.125.
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