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Evaluation of Antibacterial Potency of Crude Ethyl acetate and Ethanol Extracts
of Morinda lucida L eaf, Stem, and Bark on Mycobacterium Species, isolated from

the chest Hospital, Obafemi Awolowo University , Ile-I1fe, Osun State Nigeria.

ABSTRACT

The plantMorinda lucida falls under the family Rubiaceae known to haveenigage in traditional
medicine.Morinda lucida is a tropical West African tree of medium-size @bd8—25 m tall, the
bark is grey to brown in colour, flowers are whitecolour, the fruit is a drupe, seed is ellipsoid,
yellowish and soft. The purpose of this researchkvi®to determine the antimicrobial properties of
Morinda lucida againstMycobacterium species, a very virulent and infectious organigulated
from the Chest Hospital, Obafemi AwolowoUniversitig-lIfe, Osun State, Nigeria. The method
used to determine the antimicrobial potency ofglamt extracts is the Agar well diffusion method.
The antibacterial potency of ethyl acetate andrethextracts oMurinda lucida leaf, stem, and bark
were tested against mycobacterium species inclutdiygobacterium fortuitum (ATCC 6841),
Mycobacterium smegmatis (ATCC 19420, Mycobacterium abscessus (ATCC 19977), and
Mycobacterium phlei (ATCC 19240). All extracts exhibited various degodeantibacterial potency
against the test organisms with the ethyl acetatte@s of the leaf and bark being the most active
and ethanol extracts were the least active. The pbimhibition of ethyl acetate leaf, bark andnste
extracts range between 3.0mm to 18.0mm and the abmdibition of ethanol leaf, bark and stem
extracts ranges between 1.0mm to 10.0mm respectivel

Keywords :Agar well diffusion ,Clinical Isolat&]ycobacterium species ,Antimicrobial assay
Morinda lucida , Ethyl acetate and Ethanol extracts.

INTRODUCTION

The plantMorinda lucida falls under the family Rubiaceae known to haveeanidage in traditional
medicine (Osuntokun 2015Morinda lucida is a tropical West African tree of medium-size @tbo
18-25 m tall, the bark is grey to brown in colollowers are white in colour, the fruit is a drupe,
seed is ellipsoid, yellowish and soft (Zimudzi a&ardon, 2005)Morinda lucida which commonly
known as the Brimstone tree, is known in Ghana askkoma in Twi (Addo-Fodjouet al., 2008)
while in Nigeria it is known as Nfia in Igbo (NweZ2011)
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The leafs ofMorinda lucida are used as oral teas in some part of West Aflikka,Nigeria in the
treatment of malaria, and as a general febrifugelgesic, laxative and anti-infective agéAbbiw,

et al.,1990).

The use oMorinda lucida has always been part of human culture and is sjalead in Africa. In
some countries, like Ghana, government encourdgesade of indigenous forms of medicine rather
than expensive imported drugs. Also in Nigeriaaeyé percentage of the populace depends on
herbal medicines because the commercially availatthodox medicines are becoming increasingly
expensive and out of reach (Adeshahal., 2005).

The leaves have also been reported to posde®msg trypanocidal and aortic vasorelaxant
activities (Asuzuset al., 1990). Further studies have shown that leaf steth bark ofM. lucida
possess anticancer (Sowemimabal., 2007), hepatoprotective (Oduokh,al., 2010), cytotoxic and
genotoxic (Akinyemigt al., 2005), and antispermatogenic activity (Retjial., 2005).

In Nigeria, Morinda lucida is one of the four most used plants in the preparadf traditional
medicines against fever. Decoctions and infusiordasters of root, bark and leaves are recognized
remedies against different types of fever, inclgdyellow fever, malaria, and feverish condition
during childbirth. In some cases, the plant is eygdl in the treatment of diabetes, hypertension,
cerebral congestion, dysentery, stomach-ache,qjlagrosy and gonorrhea (Adenaeyel., 1984).
The purpose of this research work is to determivee antimicrobial potency oflorinda lucida
againstMycobacterium species, a very virulent and infectious organissolated from the Chest
Hospital, Obafemi Awolowo University, lle-Ife, Os@8tate, Nigeria.

MATERIALSAND METHODS

SAMPLESCOLLECTION

The leaf, stem and bark froMorinda lucida were collected from Akungba-Akoko, Ondo State at
exactly 7:02am,on the #3June 2015. The plant was authenticated by a tttanthe Department
of Plant Science and Biotechnology, Adekunle Afa&Jniversity Akungba-Akoko, Ondo State, the
voucher number 17702.

CLINICAL ISOLATESCOLLECTION

Clinical isolates used includeédycobacterium fortuitum (ATCC 6841),Mycobacterium smegmatis
(ATCC 19420),Mycaobacterium abscessus (ATCC 19977),Mycobacterium phlei (ATCC 19240).
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They were collected in slants in McCartney botttesitaining nutrient agar and then stored in a

refrigerator at -2C.
PREPARATION OF EXTRACTS

The extracts were prepared from three differemtptearts: the leaf, stem and bark. The plant parts
were washed with distilled water, sliced and aiedr After drying, they were powdered using a
grinder. Four hundred grams of each parts wereesbak 1200mL ethyl acetate in an air-tight
container (Akinyemiet al., 2005; El Astalet al., 2005). This was allowed to stand for 14 days to
permit full extraction of the active ingredientshel fluids were then filtered using Whatman Nol
filter paper. The extracts were rotary dried toambtthe concentrate. It was then kept in fridge at-
4°C prior to use (Osuntokuanal.,2015).

STANDARDIZATION OF INOCULUM

One isolated colony of each clinical isolates wasdferred into 5mL of sterile Lowenstein-Jesen
broth and incubated for 24 hours. After incubati®rimL broth of each species was transferred
using a sterile syringe into 9.9ml of sterile distl water contained in each test tube and theredix
properly. The resultant mixture served as a soafdeoculum containing approximately ®oBu/mL

of bacterial suspension (Osuntokairal.,2015).
STANDARDIZATION OF EXTRACTS

The extract was reconstituted with 0.6mL of eaclraex and 0.01mL of Dimethylsulphoxide
(DMSO) and 7.5mL of sterile distilled water. Semutions up to a factor of three were carried out
for each extracts, according to the methods desttity Osuntokuset al. (2015).

ANTIMICROBIAL ASSAY ON MORINDA LUCIDA.

The susceptibility testing was investigated by Agar well diffusion method (Adeniyat al., 2006;
Osuntokun 2015). A 0.1 ml of 1:10,000 dilutions emlent to 16cfu/mL) of fresh overnight
culture of the non-tuberculous mycobacteria spegres/n in Lowenstein-Jesen broth, was seeded
into 40 mL of Lowenstein-Jesen broth, and propernixed in universal bottles. The mixture was
aseptically poured into sterile Petri dishes ardwad to set. Using a sterile cork borer of 4 mm
diameter, equidistant wells were made in the aBaops of the re-suspended, (2mL per well)
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extracts with concentrations between 60 to 7.5 ragimere introduced into the wells till it was
filled. Ciprofloxacin and Metronidazole 2mg/mL wewused as the control experiment. The plates
were allowed to stand on the bench for an houraltlow pre-diffusion of the extracts before
incubation at 37C for 24hours. The zones of inhibition were meaduxe the nearest millimeter
(mm) using a standard transparent meter rule. Apjeements were performed in duplicates
(Osuntokun and Olajubu 2014).

RESULTS

Table 1 shows the antibacterial activity of ethgktateleaf extract of Morinda lucida on test
organism. It was observed that, the ethyl acetatea@s of Morinda lucida has antimicrobial
activity against the clinical isolatelycobacterium smegmatis and Mycobacterium fortuitum. Also,
antibacterial activity of ethyl acetasgem extract ofMorinda lucida was found on test organism. It
was observed thdflorinda lucida stem extract has antibacterial activity againstdlinical isolate.

It was observed thad¥lycobacterium fortuitum exibits the lowest and highest zone of inhibitidn o
4.0mm and 18.0mm starting from 15 mg/ml up to 60migrespectively. Table 1 also shows the
antibacterial activity of ethyl acetatsark extract ofMorinda lucida on test organism. It was
observed that the bark extract exhibits antibaateytoperties, with zones of inhibition between

3.0mm and 18.0mm fdvlycobacterium fortuitum and Mycobacterium smegmatis respectively.

Table 2 shows the antibacterial activity of ethanol stettract of Morinda lucida on test organism.

It was observed that exhibits antibacterial agtidagainstMycobacterium smegmatis, with1.0mm
area of inhibition, an®,0mm for Mycobacterium fortuitum. Table 2 also shows the antibacterial
activity of ethanol leaf extract oMorinda lucida on the test organism. It was observed that
Mycobacterium smegmatis has the lowest value of inhibition of 1.0mm ailcobacterium
abscessus and Mycobacterium smegmatis has the highest value of the zones of inhibitib®.0mm
respectively. It also shows the antibacterial aistiof ethanol bark extract dflorinda lucida on the
test organism .It was observed thdycobacterium fortuitum has the lowest value of zone of
inhibition of 2.0mm andVlycobacterium phlei and Mycobacterium abscessum had the highest value

of zones of inhibition of 10.0mm respectively.
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TABLE 1:ANTIBACTERIAL ACTIVITY OF CRUDE ETHYL ACETATE LEAF, STEM

AND BARK EXTRACTS OF MORINDA LUCIDA ON CLINICAL ISOLATES.

115 LEAF STEM . BARK [

CLI 60 |[30m |15 |75 |Cip |Met {60 |30 |15 |75 |Cip |Met |60 |30 |15 |7. |C |M

NIC |mg\ |g/m |[mg/ |mg |rofl [roni |mg\ | mg/ |mg/ |mg]|rofl [roni | mg\ | mg/ |mg/ |5 |ip |et

AL mL | L mL [/m |oxa |dazo|mL {mL |mL |/m |oxa |daz {mL {mL |mL [m |[ro|roO

ISOL L cin |le L |cin |ole o |fl |ni

ATE 20 | 20m 20 | 20m m |o |da

S mg/ | g/m mg/ | g/m L |x |zo

mL |L mL |L ac | le

in |20
2 |m
0 |d
m|m
o | L
m
L

Myco |11. |6.0 |40 |40 | 11. |12.0 |18. |12. |80 | 40| 11.|17.0| 17. |14. |80 | 4.|1 |15

bacte | O 0 0 0 0 0 0 0 [5.].0

rium 0

absce

Ssus

Myco | 10. |70 |[0.0 |0.0 | 12. |14.0 |16. |14. |9.0 | 5.0| 22.]12.0| 12. |[9.0 | 50| 3.|1 |12

bacte | O 0 0 0 0 0 0 (2.|.0

rium 0

plei

Myco | 14. |80 |50 |40 | 12. |13.0|13. |11. |50 | 5.0| 14.|11.0| 17. |12. |80 |4.|1 |12

bacte | O 0 0 0 0 0 0 0 (8.].0

rium 0

Smeg

matis

Myco | 18. | 12.0 |80 |40 | 11. |17.0 |9.0 |6.0 |0.0 | 0.0| 22.|16.0| 18. |14. |14. |0. |1 |16

bacte | O 0 0 0 0 0 0 (7.].0

rium 0

fortui

tum
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TABLE 2: ANTIBACTERIAL ACTIVITY OF CRUDE ETHANOL STEM
EXTRACTS MORINDA LUCIDA ON THE CLINICAL ISOLATES.

121 |LEAF STEM BARK

CLINI | 60 30 (15 |75 |Cipr |Metr |60 [30 |15 |75 |Cipr |Met |60 |30 |15 |75 | Cip

CAL mg/ | mg/ | mg/ | mg/ | oflox |onida | mg|mg|mg | mg | oflox |ron | MY | Mg | mg mg|rofl

ISOLA ] _ ] mL [/m |/m |/m | oxa

TES mL |mL |mL mL |acin |zole |[/m |/m |/m |/m |acin |ida L olL L ldn
20mg [20mg (L |L (L |L |20mg |zole 20
/mL | /mL ImL | og mg/

mg/ mL
mL

Mycobact |80 |70 |30 |00 |13.0 |[120 |7.0/4.0/3.0(0.0/120 |10 |10. |8.0|5.0| 2.0 13

fortuitum

Mycobact |50 |30 |30 |10 |8.0 100 [80(50(20|1.0/220 |80 (80 |7.0/5.0(4.0|/9.0

erium

smegmatis

Mycobact |90 |80 |60 |00 |140 |120 |70/6.0/5.0( 2.0/10.0 |10  |10. |8.0|5.0| 3.0 22

erium 6 0 0

abscessus

Mycobact |70 |60 |40 |10 |100 [100 [80|6.0|/5.0( 3.0/120 |11 |50 [40|3.0/0.0|9.0

erium 6

phlei
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DISCUSSION

Antibacterial activity of crude ethyl acetate lextracts ofMorindalucida on the clinical isolates. It
was observed that crude ethyl acetate extractsaef dntibacterial activity omMycobacterium
fortuitum. Mycobacterium fortuitum was the most sensitive with the zone of inhibitlmetween
18mm and 12mm at 60mg/mL and 30mg/mL concentraspectively. Crude ethyl acetate leaf
extracts ofMorinda lucida also exhibits antimicrobial activity oMycobacterium phlei which has
the lowest zones of inhibition of 10mm and 7mm.th@ control experiments, in which two
antibiotic were used for this research work, whaek Ciprofloxacin and Metronidazole. The two
antibiotic has their zones of inhibition betweernmii and 17mm. The evidence of the antibacterial
activity of Morinda lucida was demonstrated in Table 1 and 2,in which tweesdl namely ethyl
acetate and ethanol were used for its extractiomas observed that different parts of the plants
exhibits various antibacterial activities due t@ tfact that, the section expose to photosynthesis
process differs from one another and the contérdiaactive components were concentrated at
different parts of the plants. The bioactive compats dictates the antibacterial activities of
theplants against various clinical isolates. theywahat is reffers to as the chemical contenthef t
plants and examples of the bioctive component @main, alkalods,terpenoids,flavonoids, steroids
and etc(Osuntokun 2015).

Some bioactive components of the plants are usedritol the effect of deleterous organism like
mycobacterium species which is the cause of tubesisuinfection, the subject matter of this
research work. This can be used to prove the hidgtbacterial activities exhibited by the leaf
extracts oMorinda lucida in all the sovent used for extraction.This is&y that medicinal plants is

a very important tool to human well being and @ncbe used to bambat infectious diseases
(Osuntokun2015).

It was also observed that antibacterial activitgfde ethyl acetate stem extractdvairinda lucida

on Mycobacterium fortuitum at 60mg/mL and 30mg/mL concentration has the higkese of
inhibition between 12mm and 18mm,9mm and 6mm wesewed as the lowest zones of inhibition
for Mycobacterium smegmatis. The control experiment recordings were betweenrdhge of 17mm

and 22mm at 20mg/mL concentration. The effectrofle ethyl acetate stem, leaf and bark extracts
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of Morindalucida on the test organisms were demonstrated in Tabl€hls observation is in
accordance with Balandret al. (1985), who demonstrates the effects of natuediainal plants on
different test organisms. It also shows that medicplants likeMorinda lucida can be considered as
potential use in the control of mycobacterial inf@es. Many researchers has advocated for the use
of medicinal plant likeMorinda lucida in our daily human activities (Daziel, 1973; Cowd®899;
Chukwujekwu, 2005). Fabricant and Farnsworth (2@¥scribed in details the use of some of these
medicinal plants in the production and discoveryefficacious drugs. This is not to say that
conventional synthetic drugs are not efficacious,tbe use of medicinal plants must be encouraged.
The effects of extracting solvent is another fadchat must be discussed. Ethanol, distilled water,
ethyl acetate and methanol are various solvent fagegltraction, but it must be clearly stated that
all of the solvents used have no effect on theséiets of the medicinal plant(Facey et al., 1999).
Table 1 shows the antibacterial activity of Crutleykacetate bark extracts bforindalucida on the
clinical isolates Mycobacterium smegmatis and Mycobacterium fortuitum has the highest zones of
inhibition at 60mg/mL and 30mg/mL at 14mm and 18naespectively and 12mm and 9mm zones of
inhibition value were recorded fdvlycobacterium abscessus at the same value of concentration.
Zones of inhibition of 4mm and 8mm were observedlatand 7.5mg/mL concentration of
Mycobacterium fortuitum and Mycobacterium phlel but a sharp value were recorded at 15mg/mL

concentration.

Antibacterial activity of Crude ethanol stem extsagf Morinda lucida were demonstrated in table 2
It was observed that thdycobacterium abscessus has the highest zones of inhibition of 9mm and
8mm at 60mg/mL and 30mg/mL amdlycobacterium smegmatis has the lowest zones of inhibition
of 3mm and 5mm at the same concentration of 603@ntg/mL concentration of crude ehanol stem
extracts andvlycobacterium abscessus had the highest zones of inhibition of 6mm at 15nigand
lowest zones of inhibition of 3mm at the same catre¢ion. This present study has shown that all
the plant parts used has some considerable lef@lstibacterial activities and corroborated by the
findings of Indu (2006) who reported that all plaairts are useful for one purpose or the other. The
increasing resistance to antibiotics has also teguh search for new organic molecules from glant
with antibacterial properties (Sofowora, 1993), éAdnobiet al. (2008).

Some plants which are of vital importance have bédily exploited and utilized in the

pharmaceutical industry and in herbal medicine tmac this were supported by Ogundare and
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Onifade (2009) where Morindalucida and other medicplants were used to inhibit the growth of

Escherichia coli bothin vitro andin vivo studies.

Antibacterial activity of Crude ethanol leaf ,stemmd bark extracts oMorinda lucida were
demonstrated in table 2. It was observed Mwtobacterium smegmatis and Mycobacterium phlei
has the highest zones of inhibition of 5mm and 8mimthe concentration of 60mg/mL and
30mg/mL.Mycobacterium phlei has the highest zones of inhibition which rangstsvben 3mm and
5mm at 15mg/mL and 7.5mg/mL aMi/cobacterium smegmatis has the lowest zones of inhibition

of Imm and 2mm.

This results corroborates the report of El Adtal.(2005), who reported, that the use of some
Morinda lucida extracts in Palestine. He reporteat,tthe leaves of Morinda lucida have been used
for the treatment of splenomegaly, an enlargeméspleen usually associated with viral, bacterial
infections and sexually transmitted diseases. He adport that the bark and stem, has antibacterial
activity against uppar respiratory tract infectionsough and infection associated with
Mycobacterium species likeMycobacterium fortuitum, Mycobacterium smegmatis, Mycobacterium
abscessus, andMycobacterium phlei which causative agent of tubercolosis. This magttibuted to

the presence of tannins as these compounds inthiigrowth of many fungi, yeast, bacteria, and
viruses (Chung et al 1998). The results also shiwdeaves and bark of this plant to be rich in
alkaloids, compounds that have diverse useful hities like anti-inflammatory activity and
anticancer (Barbosa-Filho et al 2006), Nwiatyal. (2008).

It was observed that, the plant has no relationsliip the solvent used for extraction but plant has
antimicrobial activities against some clinical argans. A clue can be taking from this in the
production and discovery of drugs active againslitimesistant microorganism. Another factor that
must be put into consideration is the purity of éxéracting solvents which has a multiple effeats o

the activity of the plants extracts,this was alemonstrated by Ekpo&Etim 2009.

Antibacterial activity of Crude ethanol bark extsaof Morinda lucida were demonstrated in table
2.1t was observed that, at 60mg/mL and 30mg/mL entration, Mycobacterium fortuitum and
Mycobacterium phlei has the highest zones of inhibition of 8mm to 10rnompare with the
concentration at 30mg/mL and 15mg/mL which recortthedlowest zones of inhibition of 2mm and

5mm respectively. Totte (1999) and Sowengmnal,.(2007) reported that ethanolic extracts of



210 Morindalucida has a better antimicrobial activities. Judginglg activity ofMorinda lucida in this

211 research work, the bark are rich in flavanoids tahins, which are reported to be a well known
212 potent phytochemical and antioxidants. This mayh@ereason why this plant have been used for
213 superficial bacteria infections, cough, gonorrhad tuberculosis infection. This was also reported
214 by Kolodziej&Kiderlen 2005 and Ghaei al,.2010)

215 CONCLUSION

216 In conclusion, it is reasonable to state thatMloeinda lucida plant bear antimicrobial activity based
217  on the results obtained from this study. The extrace additional answers to man’s quest to his
218 health problems showing thdflorinda lucida possesses potentials as an additional source of
219  antibacterial agent to fight against pathogenicagoganisms like mycobacterium species.

220 RECOMMENDATION

221  Itis thereby recommended thHdbrinda lucida and other types of medicinal plants should beistud
222  and exploited for use. However, it is necessarfutther investigate these plant extragis/ivo to

223 ascertain their efficacy in living cells.

224  Acknowledgements

225  Sincere appreciation goes to Prof. B.A. Adeniytred Department of Pharmaceutical Microbiology,
226  Faculty of Pharmacy,University of Ibadan, Oyo Stamigeria, Dr(Mrs)A.O.Oluduro of the
227  Department of Microbiology, Faculty of Science, @i Awolowo University, Ife,lle Ife,Osun
228  state, Nigeria, for her morale support during tbarse of this research work, Mr Taye Olurunnipa
229 and Staff and member of Department of Microbiologyaculty of Science, Adekunle Ajasin

230  University,Akungba Akoko, Ondo State,Nigeria.

231 Reference.

232 1. Abbiw, D.K. (1990). Useful plants of Ghana: Westriédn uses of wild and cultivated
233 plants. Intermediate Technology Publications, Lon@dgmd Royal Botanic Gardens, Kew,
234 Richmond, United Kingdom.pp. 337.

235 2. Abo, K.A., Ogunleye, V.O. and Ashidi, J.S. (1991Antimicrobial poteintial of
236 Soondiasmombin, Croton zambesicus and Zygotritonia crocea. Journal of Pharmacological

237 Research. 5(13): 494-497



238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268

. Adejumobi, J.A., Ogundiya, M.O., Kolapo, A.L. anduhade, M.B. (2008). Phytochemical

composition andn vitro antimicrobial activity ofAnogeissus leiocarpus on some common
oral pathogensl. Med. Plants Res. 2(8):93-196

. Adeneye, A.A. and Agbaje, E.O. (2008). Pharmacalaigevaluation of oral hypoglycemic

and Antidiabetic effects of fresh leaves ethanataet of Morinda lucida Benth. in normal
and alloxan-induced diabetic rafdr J. Biomed Res., 11:65-71.

. Adesida, G.A., Adesogan, E.K. (1972). Oruwal, aelaihydroanthraquinone pigment from

Morindalucida Benth.J. Chemical Soci. Chemical Communications, 1:405-40

. Adomi, O.P. and Umukoro, E.G. (2010).  Antibacteratdtivity of aqueous and ethanol

crude extracts of the root barksAdttoniaboonei and preliminary phytochemical test
of Morindalucida. Journal of Medicinal Plants Research 4(8):644-648

. Akinyemi, K.O., Oladapo, O., Okwara, C.E., Ibe, Caid Fasure, A.K. (2005). Screening of

crude extracts of some medicinal plants used inBdlest Nigeria Unorthodox medicine
for anti-methicilin resistanSaphylococcusaureus. BMC Compl. Alternative Med. 5:6.
DOI:10.1186/1472-6883-5-6.

. Balandrin, M., Klocke, J., Wurtele, E. and Bollimg&V. (1985). Natural plant chemical:

Sources of industrial and medicinal materi&sence 228:1154-1160.

. Barbosa-Filho J. M., Piuvezum M. R., Moura M. Dily& M. S., Lima K. V. B., daCunha E.

V. L., Fechine I. M., Takemura O. S., 2006 Antilamhmatory activity of alkaloids: A
twenty century review. Rev Bras Farmacogn 16(1):189.

10.Chukwujekwu, J., Staden, J. and Smith, P. (2005)tirdicrobial, anti-inflamatory and

antimalarial activities of some Nigerian medicip&nts. 71:315-325.

11.Chung K. T., Wong T. Y., Wei C. |, Huang Y. W. LY., 1998 Tannins and human health:

a review. Crit Rev Food SciNutr 38(6):421-464.

12.Cowan, M. (1999).Plants products as antimicrobgeras. Clinical Microbiology Review

12:546-582.

13.Daziel, J. (1973). The useful plants of West Afrithedition.Pp.403-404.
14.Doughari, J.H., Human, 1.S., Bennade, S. and NdgRidP.A. (2009). Phytochemicals as

chemotherapeutic agents and antioxidants: Possillgtion to the control of antibiotic
resistant verocytotoxin producing bacterdaurnal of Medicinal Plants Research. 3(11):
839-848.



269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289

290
291
292
293

294
295
296
297
298
299
300

15.Ekpo M. A., Etim P. C., 2009 Antimicrobial activityf ethanolic and aqueous extracts of
Sidaacuta on microorganisms from skin infectiongledl Plant Res 3(9):621-624.

16.El Astal, Z.Y., Ashour, A.E. and Kerrit, A.A. (20D5Antimicrobial activity of some
medicinal plant extracts in Palestifak. J. Med. Sci. 21(2):187-193

17.Fabricant, D. and Farnsworth, N. (2001). The valiplants used intraditional medicine for
drug discovery.Environmental Health Perspective . 109: 69-75.

18.Facey, P., Pascoe, K., Porter, R. and Jones, $99]1 Investigation of plants used in
Jamaican folk medicine for anti-bacterial activityPharm. Pharmacol. 51: 1455-60.

19.Ghazi A., Attarian H., Attarain S., Abasahl A., Dani E., Farasat E., Pourafkari M., Tirgari
F., Ghazi S. M., Kovacs K., 2010 Hypercalcemia ande splenomegaly presenting in an
elderly patient with B-cell non-hodgkin’s lymphomeacase report. Journal of Medical Case
Report 4:334, doi:10.1186/1752-1947-4-330. Avadabl at:
http://www.jmedicalcasereports.com/content/4/1/330

20.Indu, M., Hatha, A., Abirosh, C., Harsha, U. andvékanandan, G. (2006). Antimicrobial
activity of some of the south-Indian spices agasesbtypes oEscherichia coli, Salmonella,
Listeria monocytogenes andAeromonas hydrophila. Braz. J. Microbiol. 37: 153-158.

21.Kolodziej H., Kiderlen A. F., 2005 Antileishmaniattivity and immune modulatory effects
of tannins and related compounds on Leishmania spmmed RAW 264.7 cells.
Phytochemistry 66(77):2065-2071.

22.Liu, R.H. (2004). Potential synergy of phytochensca cancer prevention: mechanism of
Action. Journal of Nutrition. 134(12 Suppl):3479S-3485S.

23.Nweze, E.L., Okafor, J.L. and Njoku, O. (2004) tiaricrobial Activityies of Methanolic
extracts of Trumeguineesis (Scchumn and Thorn)Moriinda lucinda used in Nigerian
Herbal Medicinal practicelournal of Biological Research and Biotechnology. 2(1): 34-46

24.Nwinyi, O.C., Chinedu, N.S. and Ajani, O.0. (200Byaluation of antibacterial activity of

Pisidium guajava andGongronema latifolium.J. Med. Plants Res. 2(8):189-192.

25. Oduola, T., Bello. I., Adeosun G., Ademosun A., Bain, G. and Avwioro, G. (2010).
Hepatotoxicity and nephrotoxicity evaluation in Wdis albino rats exposed td¥lorinda
lucidaleaf extractNAJ. Med. Sci, 2: 230-233

26.0gundare  A.O. and Onifade AK. (2009). The Antirolbal Activity
OfMorindalucidaLeafExtract OnEscherichiacoli; Journal of Medicinal Plants Research
3(4):319-323.



301 27.0suntokun, O.T. and Olajubu, F.A. (2014). Compuaeatstudy of phytochemical and

302 proximate analysis of seven Nigerian medicinal fdafpp. ci. Res. J. 2(1):10-26.

303 28.0suntokun, O.T. and Olajubu, F.A. (2015). Antibaeleand phytochemical properties of
304 some Nigerian medicinal plant @ monella typhi and Salmonella paratyphi isolated from
305 Infected Human Stool in Owo local Governmeldurnal of Scientific Research & Reports.
306 4(5):441- 449.

307

308 29.Raji, Y. and Bolarinwa A.F. (1977). Antifertilityctivity of Quassiaamara in male rats in
309 vivo study.Life Sci. 64:1067-74.

310 30.Sarker, S.D. andNahar, L. (2007). Chemi&ir Pharmacy Students General, Organic and
311 Natural Product Chemistry. England: John Wiley &ods. pp 283-359.

312 31.Sowemimo, A., Fakoya, F.A., Awopetu, I., Omobjoy®.R. and Adesanya, S.A. (2007).
313 Toxicity and mutagenic activity of some selectdddxian plantsJ. Ethnopharmacol.

314 113(3):427-432.

315 32.Tona, L., Ngimbi, N.P., Tsakala, M., Totte, Kafd Vlietinck, A.J. (1999). Antimalarial

316 activity of 20 crude extracts from nine African di@nal plants used in Kinshasa, Congo.
317 Ethnopharmacol. 68(13):193-203.

318 33.Zimudzi, C. and Cardon, D. (2005YlorindalucidaBenth; [Internet] Record from Protabase.
319 PROTA (Plant Resources of Tropical Africa / Rases végétales de I'Afriquetropicale),
320 Wageningen, Netherlands,

321

322



