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Abstract

The

antibacterial activity and blme -shrimp leihahty (BSL) assay of methanol extracts of

Entand nnlfmgm angolense, used'td treat gastro-intestinal tract (GIT) infections in South-Western
Nigevia was investigated. The extractiand chromatographic fractions were tested at 20 and 10 mg/imn!
respectively against Staphvlococcusy aurens (ATCC 25923), Pseudomonas aeruginosa (ATCC
27853). Salmaoncilu typhi (clinical isolate), Salmonella typhimurivm ATCC 14028, Escherichia coli
(ATCC 25922) and Bacillus subtilis (ATCC 6633) using agar-well diffusion method: Minimun
Inhibitory Concentrations {MIC) were determined by agar dilution method. Further, the exiract was
fractionated on siiica gel (70-230 mesh) using column chromatography. The diameter of zoiws of
inhibifion were between 15.0 — 30.5mm whick +vas comparable with gentamicin (10pg/ml) used as
control. The MIC was 80.0pwg/ml on Staph. aurer.; and 350pug/ml on Salmonella typhi. The more rldr
fractions contained the antimicrobial compou -cx as the less polar fractions showed no antimicrobial
activity as tested. Phytochemical screening revealed the presence of tannins, flavonoids, reducing
sugars and steroidal compounds. Brine shrimp lethality assay gave a value of 62.5p1g/m). Therefore .
angolense leaves contains antimicrobial agents and cytotoxic principles to justify its folkloric uses and

phylotherapeutic potentials in treating infections.

Im.xr.,asmg drug resistance of pathogemc
inicrobes against conventional antlblotlcs has
necessiiated a search for new and effective
simicrobial agents from plants natural products
{Cowan, 1999; Newmann ef al., 2003; R'ios and

Recio, 2005). Screening ethnomedicinal planiz

for bioactive constituents is the classical way of

-
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iaa\.tlom antibacterial, cytotoxnclty i

discovering new drugs (Kinghorn et al., 2011).
Entandrophragma angolense (Welw.) C. DC. i$
indigenous to West-African coast and employed
medicinally to ireat infections of gastrointestinal
nature (especially GIT ulcer), pains and malaria
(Burkill, . 1997). The plant's leaf decoction is
orally consumed for treatments and it is therefore
important to establish its pharmacological and
toxicological values. Phytochemical analysis.
antiulcer, and antimalarial studies of some ol the
plant's parts have beenreported (Akinsanya er ¢ /.,
1960; Njarer &., 1995; Orisadipe e/ al., 2001 and
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2005; Bickii et al., 2007;). However little or no
reports are available on the antimicrobial and
cytotoxicity studies. As part of our investigation
into the scientific basis of using plants for treating
infectious diseases locally with a view to
discovering new antimicrobial agents (Cox and
Balick, 1994; Hostettman et al., 2000), the
methanolic extract of E. angolense leaves was
examined for antimicrobial and cytotoxicity
activity. Further, since many chemical
constituents of a plant may be responsible for an
observed antimicrobial activity of an exiract
(Idowu, ef al., 2006) the chromatographic
fractions were also tested for antimicrobial

activity.
Materials and Methods
|

Plant Materials

Entandrophragma angolense was collected from
Olokemeji forest reserve in Nigeria, and was
identified in Forestry Research Institute of
Nigeria (FRIN) with a deposited voucher
specimen number FHI — 10432. The air-dried
leavzs (500g) were pulverized and extracted with
methanol using soxhlet apparatus, to give a yield
of15.06%(75.3g).

Test Organisms

Bacterial species (Staphylococcus aureus ATCC
25923, Pseudomonas aeruginosa ATCC 27853,
Salmonella typhi (clinical isolate), Salmonella

typhimurium ATCC 14028, Escherichia coli

ATCC 25922 and Bacillus subtilis ATCC 6633)
were obtained from the Department of
Pharmaceutical Microbiology, University of
Ibadan. All bacteria were cultured on nutrient
agar (No. 2) and nutrient broth (pH 7.4} (Oxoid)
and were maintained on agar slope at 4°C before
testing. Brine shrimp (Arfemia salina Sander®)
eggs were purchased from Great Salt Lake
Company, USA.

Phiytochemical Screening

Phytochemical screening was done using the
methoeds of Harbone (1991) and Edeoga ef al.,

SN
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(2005). The leaves were tested for the presence of
the following secondary metabolites: alkaloids,

tannins, glycosides, flavonoids, saponins, steroids -

andreducing sugars.

- Chromatographic Fractionation

Silica gel 70 — 230 mesh (Merck), precoaled
aluminum sheet silica gel 60F,,, (Merck), and a
sintered glass filter column (porosity 3, diameter
1 x 3) were used for the fractionation of the
excract. A mixture of hexane, ethyl-acetate and
methanol in varying proportion were used as
eluent. The loaded extract (6.0g) gave 50 fractions
reach 50ml) which were monitored by TLC and
viewed under UV lamp (254nm) and iodine tank.
Fractions with similar R, were pooled together to

give 8 fractions which were tested for

antimicrobial activity using Staph. aqureus.
Bacillus subtilis, E. coli and Ps. aeruginosa as
. test organisms.

Determination of Antimicrobial Activity

The antibacterial activity of the exiracts and
fractions was determined using the agar-well
diffusion technique of Perez ef al. (1990) with
shight modifications. Nutrient agar or Se/monellu-
Shigella (SS) agar plates were seeded with 100 L
of an overnight culture of each bacterial isolate
(equivalent to 10’-10° cf/ml according to the 0.5
MacFarland standards). The seeded plates were
allowed to set and a standard cork borer 0£'8.0 mm
diameter was used to cut uniform wells on the

surface ofthe agar. The wells were then filled with |

100 i of each extract/fraction at a concentration
of 10 or20 mg/ml in 40% methanol. Control wells
containing antibiotic gentamicin (Sigma) at
10pg/ml and 40% methanol were used as positive
and negative control respectively. A pre-
incubation period of 60min at4°C was allowed for
diffusion of extracts and test solutions before
incubation at 37°C for 24 h after which the
Jirmeter of zones of inhibition were measured.
Bachtest was carried outin teiplicate.
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- Determination of Minimum Inhibitory

Concentration (MIC)

The minimum jnhibitory concenfration was
determined using the agar dilution method of
Andrews (2001), with slight modifications. The
extract at 20 mg/ml was serially diluted in test

- tubes to give a final concentration in the range of

10.0,5.0,2.5,1.25,0.625,0.313,0.157,0.079 and
0.04 mg/mL respectively. One milliliter of each
dilution of the extract was mixed with 9mL of
Mueller Hinton agar, poured into 10cm diameter
Petri dishes and allowed 10 set. After allowing the
agar to diy for about 30min, each plate was
inoculated with 1: 100 dilution of overnight broth

~ cultures of each test organisms (containing 1.0 x

10*cfu/ml. according to 0.5 MacFarland
standards) and incubated for 24 h at 37°C.
Nutrient agar plates with extract but without an
organism and one containing only the organism
vithout extract served as positive and negative
controls respectively. Each test was carried out in

- duplicate. The plates were then examined for the

presence of growth after the incubation period.
The least concentration that gave no visible
colonies of the test organism was taken as the
minimum inhibitory concentration (MIC) of the
exftract. '

Determination of Cytotoxicity (Brine-Shrimp

- LethalifyAssay)

The cytotoxicity of E. angolense methanolic
extracts was done according to the methods of
Meyer et al. (1982) and Rahman et al. (2008).
Brine shrimp eggs (drtemia saling, Sanders”
JU.S.A)) ‘were hatched in natural sea water
collected from Badagry Beach in Lagos in a

~ plastic chamber. The eggs were sprinkled into the

larger compartment which was darkened, while
the smaller compartment was illuminated. After
48 hours incubation at room temperature (25-

_ 29°C), nauplii (larvae) were collected by pipette

from the lighted side whereas their shells were left
inanother side: The crude extracts were dissolved
in dimethylsulphoxide (DMSQ) at a maximum
coucentration of not exceeding 0.05% and then
diluwted with sea water (4.5ml of sea water+0.5ml

- ) 59
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of dissolved extract) to final concentrations of
1000, 100 and 10 ppm respectively. Ten nauplii
were used to test each dose of exiracts and each
‘dosewastestedinfriplicate. . Tubes containing 10
nauplii in sea water with quinidine sulphate
(Sigma) at 200pg/ml and those without cxract
were set up as positive and negative controls
respectively. After 24hr, the number of nauplii that
survived was counted under a magnifying glass,
and these were used to determine the numbers
killed. The numbers of dead nauplii were recorded
and Finney probit analysis program was used to
determine the lethal concentration (L.C;,) to half of
the test organisms. '

Results and Discussions

Phytochemical screening of the leaves revealed
the presence of tannins, steroids, terpenes,
flavonoids and reducing sugar while alkaloid,
saponins and antraquinone glycoside were
conspicuously absent (Table 1). These secondary
metabolites representing the major classes of the
bioactive components of E. angolense leaves
especially tannins, phenolics, and flavonoids have
been previously reported to have exhibited potent
antimicrobial activities on bacteria and fungi
(Scalbert, 1991 and Rauha et al., 2000).

Table 1: Results of Phytochemical Screening of |
- Entandrophragma angolense Leaf !

Secondary metabolites Tests pecformed Celour reaction Result
Alkaloids Draggendorf, No reddish-brown

Meyer No ream Precipitates
Tannins Ferric- Cl test Blue-black colour LESY

Anthraguinone glycoside  Molisch test No pink Colouration

Flavonoids Ammonia Tests Yellow colousation  ++

Sterotds © Licbermann-. Green Layer 44+
Burchard

Reducing Sugar Fehling’s Test Brick-red + 4

Saponins Frothing-Test No-frothing _
Emulsifying-Test No Emulsion -

Terpenoids Salkowski Reaction  Reddish-brown ok

Key:

+ =present in low concentration:

++ =present In moderate concentration_

=present in high concentration:
- =absent or not detected
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Antibacterial screening of the methanolic extract
and fractions of E. angolense leaf have
demonstrated a potent broad spectrum
antimicrobial activity on common pathogenic
bacteria like Staph. aureus, E. coli, Pseudomonas
aeruginosaand specifically on typhoidal and non-
typhoidal Salmonella strains (Table 2). The
diameters of zone of inhibition were between 16.0
- 30.0 mm on the tested organisms at 20mg/ml.
More importantly was the antimicrobial activity
displayed by the methanolic extracts of E.
angolense against MDR Salmonella strains. This
confirms the presence of potent antimicrobial
agents inthe plant.

From the column chromatography fractions with
the same TLC profiles pooled together into 8

Cytotoxicity and Antimicrobial Activity of Methanol Extract

fractions (labeled ID1-ID8 as shown in Table 2)
were tested for antimicrobial activity on Staph. ¢
and ;;:

aureus, Bacillus subtilis, E. coli
Pseudomonas aeruginosa. From the results, ID1-
ID5 did not show significant antimicrobial
activity on any of the tested organisms at
10mg/mL, ID6 showed little antimicrobial
activity on Bacillus subtilis and Pseudomonas

aeruginosa; while ID7 and IDS representing the -

most polar fractions showed good antimicrobial
aciivity comparable to gentamicin ai 10pug/ml.

This showed that the major antimicrobial '

coastituents ofthe plant are ofhigh polarity which
may be represented by the tannins and flavonoids
revealed in the phytochemical screening (Table

D).

Table 2: Antimicrobial Activity of MeOH Extract and Fractions of E. angolense Leaves

Diameter (mm) of Zones of Inhibition of Extract/Fractions on Test Bacteria

Extract/ Staph. Bacillus Ps. E. Coli Salmonella  Salmonella
Fractions aureus subltilis aeruginosa typhi typhimurium
MeOH (crude) 25.5 30.5 30.0 30.0 25.5 25.0
20mg/ml
MIC (ug/ml)  80.0 85.0 120.0 120.0 830.0 320.0
ID-1(1-10) . 10.5 - - .- -
ID-2(11-16) 10.5 10.5 11.0 1.0 - -
ID-3(17-18) - - - - - -
1D-4(20-23) - - - - - -
ID-5(24-27) - - - - ; o
ID-6(28-32) - 11.0 14.0 - - -
1D-7(37-43) 28.0 285 30.0 26.0 26.0 24.0
ID-8(44-50) 28.0 26.0 285 26.0 26.5 25.0
Gentamicin ~ 25.0 30.0 25.5 300 30.0 28.0
10pg/ml |
Key: - = no activity
60
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~ Brine shrimp lethality (BSL) test has been used

for screening plant extracts for cytotoxity
activities (Rahman et al. (2008), Krishnaraju ef
al. (2005) and. Pisutthanan ef al. (2004); and
results showed correlation with cytotoxicity and
antitumor properties determined by cell lines as
reported by McLaughlin et al. (1993) and
Carballo et al. (2002). The MeOH extract of E,
angolense leaf gave LC,, value of 62.5pg/ml
(Table 3) which is in agreement with brine shrimp
test values reported by Rahman ef al. (2008) and
Pisutthana ef al. (2004) for some other Meliaceae
plants of India similarly tested for cytotoxic
activity (values LC,, of the methanolic fractions
of the stem barks of Azadirachta indica was

- 181.53pug/ml while that of Chukrasia tabularis

was 15.2pg/ml).

Extracts with LC,, less than 100 pg/ml are
considered toxic and can contain cytotoxic
compounds (Pisutthanan et al. (2004); Krishnaraju
et al. (2005), while values > 1000 p g/ml are
considered as non-toxic. Therefore at LC,, of
62.5ug/ml, methanolic extract E. angolense is
considered toxic. However, the plant is widely
consumed among local people for intestinal
troubles and malaria (Burkhill, 1997; Bickii ef
al.,2007) without recorded untoward side effects;
probably due to the presence of other adjuvants in
the pot-herbs. On the other hand, the toxicity of

~ theplantextract showed that the plant may contains

cytotoxic constituents that can be tested as anti-
tumoragentin cancer chemotherapy.

Table 3: Results of Brine Shrimps Lethality Assay

Concentrations 1000 ppm 100 ppm 10 ppm
Exiract 0 min 24h Omin 24h 0 min 24h
Ei 1o - 0 10 8 10 10
E2 10 0 10 0 i0 10
B3 10 0 10 0 10 it
No. killed 30 22 0

According to Finney Computation, Lethal Concentration
Loy, = 62,463 = 62.5 pg/ml.

Conclusion

- The study has shown. that Entandrophragma

angolense leaves contain cytotoxic and

Nigeriun Journad of Science Vol 44 (2010): 57-62

antimicrobial chemical constituents. The
antimicrobial activity displayed justified the
folkloric and traditional uses of the plant part in
treating infections and gastro-intestinal ailments
as reported by Burkill, 1997. The extract showed
a high antimicrobial potency and broad specirum
of activity comparable with the control standarg
antibiotic, gentamicin. Polar fractions were mose
active than less-polar fractions. It is recommer.ded
that the antimicrobial constituents be isolated and
characterized for possible therapeutic uses.
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