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Abstract: Anthocleista vogelli and Anthocleista nobilis are trees whose parts are used traditionally for the
treatment  and  management  of  diseases  in  Africa. Also there is a need for herbicides from natural sources.
The aim of this study was to investigate the effects of the root bark of A. vogelli and A.nobilis against various
biological organisms in order to evaluate their toxic potential. The phytotoxic potential was explored using
Lemna  minor.  The  activity  against  some  insects  was evaluated. Antibacterial bioassay was conducted
using the agar well diffusion method. Toxicity against Artemia salina and Leishmania major was also
evaluated. The results showed that the ethanol root bark extracts of A. vogelli and A.nobilis had low activity
against some bacterial pathogens but no insecticidal and cytotoxic activities. The A. vogelli root bark extract
had phytotoxic potential in a dose-dependent manner while that of A.nobilis enhanced the proliferation of
Lemna minor. A.nobilis root bark extract had antileishmanial property but A.vogelli root bark extract had none.
Thus, the root bark of A. vogelli can be explored as a source of compounds useful in weed control and
management in agriculture while that of A.nobilis may be a target of drug discovery for the treatment of
leishmania.
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INTRODUCTION hernia, haemorrhoids, small pox, malaria, diabetes,

Anthocleista nobilis G. Don and Anthocleista leaves, bark and root of A.vogelli are employed in the
vogelli Planch are of the family Gentianaceae (formerly in treatment of various diseases and medicinal uses
Loganiaceae). The common names are cabbage tree, traditionally. These include jaundice, inflammation,
cabbage palm and palma Christi. The local names include: diabetes, wound healing, veneral diseases and as
Yoruba: “apa oro” or “sapo”, Akan- asante: “hohooho” purgative [1, 5-9].
and Hausa:” kwarii”. They exist as tall trees up to 20 m in Investigations have revealed that the alcoholic
height and their width varies from 50-90 cm and 15-55 cm extract of the root bark of A. nobilis possesses
Both species, especially, A. vogelli, are found in naturally antidiabetic effects [10] while the root extract showed
regenerated jungle and other damp sites from lowlands to antiviral and antiplasmodial activities [11-13].
1,500 m altitude from Sierra Leone to Western Cameroon Investigations have shown that the stem bark of
and across central Africa to Uganda, Angola and Zambia A.vogelli has antiplasmodial effect [14] and a compound
[1, 2]. from the stem bark possesses antiulcerogenic activity

Various parts of A. nobilis are used as herbal [15]. The leaves have been shown to have fertility
remedies in both animals and humans for the treatment enhancing potential [16]. There are indications that the
and management of various diseases which include ethanol  root  bark  extract   has   the   potential   to  reduce

abdominal disturbances and diarrhea (in dogs) [1-4]. The
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weight in animals [17]. A. vogelli also has - amylase positive controls respectively, were also prepared. The
inhibitory activity [18]. Although it is reported in literature
that the root is the most used and the most active
pharmacologically [1], information on studies conducted
on the root of A. vogelli is scarce.

The aim of this study therefore is to investigate the
phytotoxic, antibacterial, cytotoxic, leishmanicidal and
insecticidal  activities  of  the  root bark of A. nobilis and
A. vogelli.

MATERIALS AND METHODS

Reagents: All reagents were products of Sigma Aldrich
(St. Louis, U.S.A.)

Collection  and  Extraction  of Plant Materials: Roots of
A. vogelli and A.nobilis were collected at Eteni, Ogun
State, Nigeria and authenticated at the Herbarium of the
Forestry Research Institute of Nigeria (FRIN), Jericho,
Ibadan, Oyo State, Nigeria. The voucher number FHI
107053 was given to A. vogelli and FHI 107054 was given
to A. nobilis. The roots were peeled and shade-dried. The
dried samples were pulverized and defatted using
petroleum ether by refluxing using a soxhlet extractor
(Sigma Aldrich, St. Louis, U.S.A.). The defatted root bark
shafts were then extracted by refluxing with 70% ethanol
using the soxhlet extractor. The extracts were
concentrated using a rotary evaporator (Heidolph HB,
Germany) and then freeze-dried.

In vitro Assays: Phytotoxic Bioassay: E-medium
(KH PO -680 mg/l, KNO - 15.5 mg/l, Ca(NO ) .4H O- 11802 4 3 3 2 2

mg/l, MgSO .7H 0- 492 mg/l, H BO - 2.86 mg/l,4 2 3 3

MnCl .2H O- 3.62 mg/l, FeCl .4H O- 5.4 mg/l, ZnSO .2 2 3 2 4

5H O- 0.22 mg/l, CuSO .5H O- 0.22 mg/l, NaMoO . 2H O-2 4 2 4 2

0.12 mg/l and ethylene diamine tetra acetic acid (EDTA)-
11.2 mg/l) was prepared and the pH was adjusted between
5.5- 7.0 by adding KOH pellets. Working E-medium was
prepared by mixing 100 ml of stock solution and 900 ml of
distilled water. Ethanol extract (30 mg) of A. vogelli and
A.nobilis was dissolved separately in 1.5 ml of methanol
and served as stock solution of the extracts. Three flasks
were inoculated with 10, 100 and 1000 µl of solution from
the stock solution of the extract to make 5, 50 and 500
µg/ml concentrations. This was done for each extract. The
solvent was allowed to evaporate overnight. Twenty (20)
ml of working E- medium and Lemna minor L. (10 in
number), each containing a rosette of 2-3 fronds was
added to each flask. Two other flasks, containing
methanol and the reference standard phytotoxic drug
(paraquat-0.0176   µg/ml)  serving   as   the  negative  and

flask were all placed in the growth cabinet (maintained   at
27-30 °C, 56 ± 10 relative humidity, 9000 lux light density)
for 7 days. The plants were examined daily during
incubation. The number of fronds were counted and
recorded on day 8. The results were analyzed as growth
regulation or growth inhibition in percentage calculated
with reference to the negative control as follows [19, 20]:

Insecticidal Bioassay: The insecticidal activity of the
ethanol extracts of the root bark of A.vogelli and A.
nobilis was evaluated using Callostruchus analis,
Rhyzopertha dominica and Tribolium castaneum. To
achieve a concentration of 1572.7 µg/cm , 200 mg of the3

extracts was dissolved separately in 3 ml of acetone and
loaded in Petri dishes covered with filter paper. After 24
hours, 10 test insects were placed in each Petri dish and
incubated at 27 °C for 24 hours. The dishes were
maintained at 50% relative humidity in a growth chamber.
Permethrin (235.9 g/cm ) was used as the standard drug in3

place of the extracts and served as the positive control
while acetone served as the negative control. Percentage
mortality was calculated with the formula [19, 21, 22]:

Brine Shrimp Lethality Assay: 20 mg of the ethanol root
bark extracts of A.vogelli and A.nobilis were dissolved
separately in 2 ml of methanol. 5, 50 and 500 µl of the
solution formed were placed into three separate vials
bringing the final concentration to 10, 100 and 1000 µg/ml
respectively for each extract. The solvent was allowed to
evaporate overnight. The eggs of Artemia salina (brine
shrimp) were stored at 4°C. A hatching tray was half–filled
with filtered brine solution and 50 mg of the eggs of the
brine shrimp was sprinkled. The solution was incubated
at 37 °C for 2 days. After 2 days of hatching and
maturation as nauplii (larvae), 10 larvae were then placed
into each of the 9 vials of each extract using a Pasteur
pipette and the volume was made up to 5 ml with sea
water. The vials were incubated at 22-27 °C for 24 hours
under illumination by a lamp to attract the brine shrimp
larvae. The 2 sets of 3 vials were also prepared for the
solvent and the standard cytotoxic drug, etoposide
(7.4625 µg/ml). These served as the negative and positive
controls respectively [23]. The LD (the concentration50

when 50 % of the larvae are killed within 24 hours) was
observed.
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Antibacteria Bioassay: The bacteria strains used were RESULTS AND DISCUSSION
Shigella flexnari, Salmonella typhi, Pseudomonas
aeruginosa, Escherichia coli, Bacillus subtilis and This study has shown that the ethanol root bark
Staphylococcus aureus. The agar well diffusion method extracts of Anthocleista vogelli Planch and Anthocleista
was employed [24, 25]. On the first day, single colony of nobilis G. Don had no cytotoxic and insecticidal activities.
bacterial culture was inoculated into nutrient broth and The ethanol extract of the root bark of Anthocleista
incubated at 37 °C for 24 hours. On the second day, soft nobilis exhibited non-significant and low phytotoxic and
agar was melted and allowed to cool to 40 °C. antibacterial activities respectively while the root bark
Subsequently, 100 µl of fresh bacteria was added before extract of A.vogelli had significant phytotoxic activity and
shaking the mixture. It was then poured on to the plate low activity against Shigella flexnari. The root bark
containing  the  nutrient  agar.  The  plate  was then extract of A.nobilis had antileishmanial activity but this
rotated to make even distribution for the culture and it was not observed in A.vogelli.
was left to solidify. Wells were made into the lawn by After extraction, the yield of the extract from the dried
using  6 mm  diameter  sterile  cork   borer.   The  wells and pulverized root bark of A. nobilis was 15.4 % and that
were marked with the appropriate code. After this, 100 µl of A.vogelli was 23.3 %.
of the stock solution of each extract (3 mg of extract An agent is phytotoxic when it is shown to inhibit
dissolved in 1 ml of dimethyl sulfoxide (DMSO) was plant growth or cause injury to plant. This may be as a
placed in respective agar well plate according to bacterial result of exposure of the plant to a wide variety of
culture. Wells supplemented with DMSO and the compounds from various sources or may be adverse
standard  drug  (iminepem) served as negative and conditions such as allelopathy or salinity. These
positive control respectively. The plates were then compounds include pesticides [27], herbicides [28],
incubated at 37°C for 24 hours. The zone of inhibition was phytotoxins [29] and trace metals [30]. The phytotoxic
then noted. bioassay presented in Table 1 showed that the ethanol

Antileishmanial Bioassay: The test organism, Lemna minor (commom duckweed) in a dose- dependent
Leishmania major (DESTO) promastigotes, were cultured manner with percentage growth inhibition of 12, 44 and
at 22- 25 °C in RPMI- 1640 (Sigma). Fetal bovine serum 100 at the concentrations of 10, 100 and 1000 µg/ml
(FBS) (10%) inactivated by heat (56 °C for 30 mins) was respectively. This is similar to the result of Saeed et al [26]
used to supplement the medium. The promastigote culture with the chloroform and n- butanol fractions of aerial parts
in the logarithmic phase of growth were centrifuged at of Polygonatum verticillatum and the dose-dependent
2000 rpm for 10 min and washed with normal saline three phytotoxic potential of the methanol root extract of Rumex
times under the same condition. Fresh culture medium was nepalensis [31]. The root bark of A. vogelli may therefore
then used to dilute the parasites to a final density of 10 serve as a good source of herbicide for the control and6

cells/ ml. In a 96- well microtitre plate, 180 µl of medium management of weeds in agriculture in order to improve
was placed in the first row and 100 µl of the same medium crop yield and can therefore be explored for this purpose.
was placed in the other wells. Then, 20µl of each extract The ethanol root bark extract of A. nobilis had a non-
was then added into the medium and serially diluted. After significant activity against Lemna minor with a
this, 100 µl of parasite culture was then added into all the percentage growth inhibition of 26.5 % at 10 µg/ml but at
wells. One row served as control and contained DMSO. 100 and 1000 µg/ml it enhanced the proliferation of the
One row contained the standard drugs (Amphotericin B fronds by 25.3 % and 47.0 % respectively (Table 1). This
and Pentamidine). The plate was incubated at 21- 22 °C for indicates that the root bark of A. nobilis may be a good
72 hours and the numbers of the surviving parasites were source of organic fertilizer and may be further investigated
counted microscopically using the Neubauer chamber and developed for this purpose.
(Marienfeld, Germany) [26]. Average of three different Table 2 shows that the ethanol root bark extracts of
experiments  was  taken as the results. A Windows based A. vogelli and A. nobilis did not have any activity against
EZ- Fit 5.03 (Perrella scientific software, Amherst, U.S.A.) Callostruchus analis, Rhyzopertha dominica and
was used to calculate the 50 % inhibitory concentrations Tribolium  castaneum.  This  implies  that the insects
(IC ). have  shown that the extracts do not affect their metabolic50

root bark extract of A. vogelli inhibited the proliferation of
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Table 1: In- vitro phytotoxic bioassay of the ethanol root bark extracts of A. nobilis and A.vogelli
Concentration µg/ml No. of fronds of Lemna minor Growth inhibition %

Control - 83 -
Paraquat 0.0176 0 100
A.nobilis 10 61 26.5

100 104 -25.3
1000 122 -47.0

A.vogelli 10 22 12
100 14 44
1000 0 100

Table 2: Insecticidal activity of the ethanol root bark extracts of A. nobilis and A.vogelli
% Mortality
-------------------------------------------------------------------------------------------------------------------------------------------

Name of insect Vehicle Permethrin A. nobilis A. vogelli
Tribolium castaneum 0 100 0 0
Rhyzopertha dominica 0 100 0 0
Callostruchus analis 0 100 0 0

Table 3: In- vitro antileishmanial activity of the root bark extracts of A. nobilis and A. vogelli against L. major (DESTO)
% inhibition IC  µg/ml50

Amphotericin B 50 0.47±0.02
Pentamidine 50 2.54±0.02
A.nobilis 50 53.95±0.01
A.vogelli 0 >100
Note: IC - 50% inhibitory concentration50

Table 4: In- vitro antibacterial assay of the root bark extracts of A. nobilis and A.vogelli
Name of bacteria Zone of inhibition of imipenem (mm) Zone of inhibition of A. nobilis (mm) Zone of inhibition of A.vogelli (mm)
Escherichia coli 30 - 9
Bacillus subtilis 33 - 9
Pseudomonas aeruginosa 24 15 11
Shigella flexnari 27 - 15
Staphylococcus aureus 33 -
Salmonella typhi 25 -
Note: - = no activity

Table 5: In- vitro brine shrimp lethality bioassay of the ethanol root bark extracts of A. nobilis and A.vogelli
Concentration µg/ml No. of Artemia salina larvae No. of surviving larvae LD  µg/ml50

Control - 30 30 -
Etoposide 7.4625 30 15 7.4625
A.nobilis 10 30 30 -

100 30 30 -
1000 30 30 -

A.vogelli 10 30 30 -
100 30 30 -
1000 30 30 -

Note: LD - concentration when 50% of the larvae are killed within 24 hours; - = no activity50

systems or neural pathways adversely and may therefore Leishmaniasis are a group of diseases transmitted by
not be used for the control of disease vectors or pest the species of the genus Leishmania which is a
management. The results are similar to the observation of trypanosomatid protozoa [33, 34]. The disease is endemic
Nisar et al. [32] while investigating the insecticidal in 98 countries of the world and is transmitted by sand
activity of the crude extract and fractions of Indigofera flies [35]. The in-vitro antileishmanial bioassay showed
gerardiana. that  the  root  bark  extract of A. vogelli does not possess
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any activity against Leishmania major (DESTO) at 100 Moreover, it can be inferred from this study that even
µg/ml (Table 3). This implies that the ethanol root bark though Anthocleista vogelli and Anthocleista nobilis are
extract of A. vogelli does not have antileishmanial activity from the same genus they may not possess the same
and will therefore not be useful in the management of constituents and this could be further investigated.
Leishmaniasis. However, the ethanol extract of the root
bark of A. nobilis had high activity against Leishmania CONCLUSION
major with an IC  of 53.95± 0.01 µg/ml. This is similar to50

the activity of curcumin on various strains of Leishmania It can be concluded from this work that the ethanol
in- vitro [36] and the activity of the leaf extracts of extracts of the root bark of Anthocleista nobilis and
Satureja khuzestanica on L. major [37]. This result shows Anthocleista vogelli have neither cytotoxic nor
that the extract can be further investigated as a lead for insecticidal activities but have low activity against some
drug discovery for use in the treatment and management bacterial pathogens. The root bark extract of A. nobilis
of Leishmaniasis. possesses high antileishmanial property and the

The antibacterial bioassay of the ethanol root bark phytotoxic potential was not significant but it has the
extract of A. vogelli showed that the zone of inhibition capacity to enhance plant proliferation and may therefore
against Bacillus subtilis, Escherichia coli, Pseudomonas be explored as a source of organic fertilizer. The root bark
aeruginosa and Shigella flexnari ranged from 9-15 mm extract of A. vogelli had no antileishmanial property but
while it was zero for Salmonella typhi and possessed significant phytotoxic activity and may
Staphylococcus aureus (Table 4). The pathogenesis of therefore be a source of herbicides.
Pseudomonas  aeruginosa,  Bacillus subtilis,
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