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Abstract

This review presents the current known phytochemical constituents of the genus Vepris. The
genus is a rich source of alkaloids and limonoids most of which possess the 3, 4-
methylenedioxy moieties. They are frequently used as antimalarial in African traditional
medicine. The genus Vepris produces a number of metabolites in high quantities whose
biological activities including antiplasmodial and antioxidant activities exhibited are discussed.
The ethnopharmacology and toxicity of Vepris are also considered.
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Introduction

The genus Vepris (Rutaceae family) ex A. Juss. comprises some 80 species of shrubs
and trees, occurring primarily in tropical Africa, Zanzibar, Madagascar, the Mascarene
Islands, and to a lesser extent in tropical Arabia and southwest India.!
Ethnomedicinally, species of the genus Vepris are employed in the treatment of a
diverse range of ailments, including pneumonia, lung diseases and kidney disorders?,
eye troubles, cardiac pains, coughs, colds and influenza® #, headache®, menorrhagia and
infertility®, as an aphrodisiac’, diuretic and antipyretic®, astringent and fortifier®, tonic™®
for angina and rheumatism*, and both orally and externally as a treatment for malaria™.
Limonoids are the main constituents of the Rutaceae and are known to have a wide
range of biological activities. The biological activities of limonoids have attracted
widespread scientific interest; they are reported to exhibit anti fungal™, antibacterial?,
antimalarial®®, antifeedant', antiprotozoan™, antiviral®® and anti-inflammatory
activities', and recently, the antioxidant capacity of citrus limonoids and limonoid-
containing extracts have been evaluated using the racimat experiment, superoxide
radical quenching and the Diphenylpropylhydrazyl radical scavenging assays.'
Limonoids have also been known to inhibit the development of cancer in laboratory
animals and in human breast cancer cells.*

Fifteen Vepris species have previously been investigated: V. ampody®, V. binoculars®”
V. dainellii®, V. elliotii’, V. fitoravina®, V. glomerata®, V. heterophylla® "%, V.
leandriana®, V. louisii®*®, V. macrophylla®®, V. madagascarica®, V. pilosa®, V.
punctata’, V. sclerophylla®, V. stolzii**. Although furoquinoline alkaloids are the most
common isolates, acridine and quinol-2-one alkaloids, limonoids and triterpenoids have
also been found.**
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Medicinal importance and bioactivity of some of the
isolated metabolites from Vepris species

a.) Vepris uguenensis

The plant Vepris uguenensis known as ‘Chemchir’ among
the Pokot tribe of Kenya has been used traditionally for
malaria treatment.*> From the roots of V. uguenensis, a
novel antimalarial active limonoid (methyl uguenenoate)
(1), an azole (uguenenazole) (2) and an imide

(uguenenonamide) (3) were isolated. Methyl uguenenoate

QD

displayed mild antimalarial activity while the azole and the
imide were found to be completely inactive. Known
furoguinolines  alkaloids:  flindersiamine (4) and
maculosidine (5) were also isolated. Although compound 4
lacked anti-malarial efficacy against all tested strains,
maculosidine (5) exhibited moderate anti-malarial activity
against two strains of P. falciparum, with ICsq values of
29.2 and 40.4 pg mL-1 against the chloroquine-susceptible
3D7 and the chloroquine-resistant FCM29 strains
respectively (Fig. 1).

_ O
2 M
00
3 MNH
PCHs OCH
3
O i \ H,CO “-\_,\
< _ \
o M o =
N O
OCH; 5

OCH,

Figure 1: Isolated compounds from Vepris uguenensis

b.) Vepris punctata

Furoquinoline, Flindersiamine (4) isolated from V.
punctata® has shown anti-bacterial activity against
Staphylococcus aureas and  Streptococcus — faecials®.
Some triterpenoids such as Lupeol (6) have been isolated
from the same plant® and have exhibited cytotoxic
activity against Hep-G2, A-431 and H-41IE tumour cell

HO 6

7

line. The mechanism of cytotoxic activity of lupeol
has been determined to be through the inhibition of
topoisomerase 11.“® The root bark of V. punctata produced
Taraxerol (7)*" which has been reported as a potential
cancer chemopreventive constituent®. Glechomanolide (8)
isolated from the same species has shown cytotoxicity
(Fig. 2)."

Figure 2: Isolated compounds from Vepris punctata
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c.) Vepris glomerata

The dichloromethane extract of the aerial part of the
plant Vepris glomerata yielded a new flavonoid, veprisinol
(9), together with four known furoquinoline alkaloids:
isohaplopine-3,3’-dimethylallyl ether (10), tecleoxine (11),

OH

12,R'=H,R -

Cin

nkolbisine (12) and skimmianine (13).* Compounds 9 and
10 had strong antioxidant potential, similar to and in some
instances better than ascorbic acid and can therefore be
used as beneficial additives to antioxidant supplements

(Fig. 3).
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Figure 3: Isolated compounds from Vepris glomerata

d.) Vepris louisii

The dihydrofuroguinoline alkaloid Veprisinium chloride
louisii

(14) isolated from V. exhibited antibacterial

activity.® Veprisine (15) isolated from V. louisii** has also
shown cytotoxic activity.® From the bark of V. louisii, N-
methylpreskiammine (16) and veprisilone (17) were also
isolated (Fig. 4).*

OH

Figure 4: Isolated compounds from Vepris louisii

e.) Vepris ampody

Vepris ampody H. Perr. is a 15 to 20 m tall tree, with
perennial foliage, often reduced to a shrub in the

undergrowth of the big forest. It's a special species of
Madagascar, very common in the eastern forest from sea
level to 600 m of altitude. Known in malagasy by the
names of Ampody (Bezanozano dialect) or Malaimbovony
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(Betsimisaraka dialect), it provides good construction

wood. From the leaves and branches of V. ampody, four
known alkaloids, viz. N,N-dimethyltryptamine (18),
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kokusaginine (19), 2,4-dimethoxy-10-methyl-acridan-9-
one (20) and phenylacetamide (21) were isolated (Fig. 5).°

Figure 5: Isolated compounds from Vepris ampody

f.) Vepris fitoravina

Vepris fitoravina H. Perr endemic species growing in
Malagasy, is used in folk medicine as "euphoristic”
drugs.® From the leaves of Vepris fitoravina, four acridone
alkaloids arborinine (22), evoxanthine (23), 1 ,3-
dimethoxy-10-methylacridan-9-one (24) and 1-hydroxy-
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2,3,4-trimethoxyacridan-9-one  (25) were isolated.?®

Although Koffi and co-workers did not test the activity of
these acridones against any microorganisms, some of these
acridones such as arborinine has shown mild but
significant in vitro antibacterial activity and exhibited
moderate cytotoxicity (Fig. 6).%

25

Figure 6: Isolated compounds from Vepris fitoravina

Conclusion

Genus Vepris is a rich source of phenolic compounds,
mainly alkaloids, limonoids, flavonoids and their
derivatives. Besides, these compounds have been linked to
most of the pharmacological activities including significant
antioxidant activities. As a result, Vepris plants should be
explored further as an alternative source of medicine.
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