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ABSTRACT

The antihelminthic potential of leaf extract of Ocimum gratissimum in H. bakeri infected mice was studied using
carefully controlled whole animal experimental model. Results obtained revealed an LDsg value of 2075mg/kg body
weight suggest some margin of safety as the extract could well be tolerated at low to moderate doses. High doses
could be toxic. The antihelminthic study showed that Ocimum gratissimum leaf extract has strong antihelminthic
activity as varying doses of the extract significantly lowered H. bakeri eggs and larvae counts in the infected treated
mice (p< 0.05) as 100, 200 and 400mg/kg of the extract lowered the eggs counts by 29.77%, 46.50% and 67.34%
respectively at the end of 21 days of treatment, while 800mg/kg of the extract achieved 100% elimination of the eggs
and larvae by the 12" day of treatment. The antihelminthic effect of Ocimum gratissimum leaf extract compared
favourably with that of Albendazole (30mg/kg), a reference antihelminthic agent used. Results obtained from this
study therefore suggest that Ocimum gratissimum leaf extract may contain principles with strong antihelminthic
property and could be used in the treatment of worm infestation, particularly the H. bakeri type and may further
provide template for the development of new synthetic antihel minthic agent.
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INTRODUCTION

Herbal preparations are currently being used inynpemnts of the world for the treatment of diseased the trend of
handing down this knowledge from generation to gaien means that the population of users can becih@
more tremendous tomorrow. In Africa, it is believéltht effective healthcare cannot be achieved witho
complementing existing orthodox medicine with theditional one [1] and may be the reason why &itl88% of
Africans depend on plant medicine for their healtlecneeds [1]. On the other hand, the availahilftynedicinal
plants has been a source of inspiration and adwaerefor modern medicine as many of the currentlgilable
drugs have been derived directly or indirectly frtmem [2]. This seems to be the reason for the ketenest of
modern scientists in herbal medicine, since in ncases, the search would lead to the discoverydamdlopment
of new agents with high potency and less side &fféar the treatment of diseases. Several medigitzaits are
reported to be currently undergoing such scienitfiestigations with the purpose of finding sciéatbasis of their
therapeutic actions [3pcimum gratissimum is among the plants currently being studied.
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Ocimum gratissimum also known as African Basil is a plant belongiaghe ordet.amiales, and familyLamiaceae,
Genus: In Nigeria it is commonly called, Ncho-anamAhuji (Igbo), Efinrin (Yoruba), Aramogbo (Ed@nd
Daidoya (Hausa) [4].Ocimum gratissimum is an aromatic, perennial herb, 1-3 m tall; sterace round-
quadrangular, much branched, glabrous or pubeseently at the base, often with epidermis peelingtiips [5].
The plant is indigenous to tropical areas, inclgdindia and West Africa. In Nigeria, It is found the Savannah
and coastal areas [6]. Its characteristic pleaasoha is attributed to its volatile oil content.[The plant is well
known in Nigeria folk medicine and has been usedhtmage various disease conditions, including rlz¢ism,
paralysis, epilepsy, diarrhea, influenza and gdrear [8, 9]. Leaves of the
plant is used as a spice and condimenthi southern part of Nigeria to facilitate rerabwf blood clots
from the female reproductive system after delivEt§]. Antidiarrheal effects [11], gastro-protediyproperties
[12], anti-bacterial activity [13], anti-fungal prerties [14], anti-mutagenic activity [15], have laéen reported to
be among the health benefits @timum gratissmum. Treatment of skin diseases, pneumonia, tooth gamd
disorder, fever, and as mosquito repellants haaelzden reported [16].

Fig. 1: Ocimum gratissimum plants sour ce: (www.onlyfoods.net/ocimum-gratissimum.html)

Gastrointestinal nematodes including all forms @i infestations is fast becoming a global probksra larger
population of persons in the developing countriesid at great risk due to several factors includimgrcrowding,
poor hygiene and sanitation, inadequate toiletlifees and poverty. Systemically, worm infestatitends to
impaired animal productivity through reduction imluntary food intake and\or inefficient use of nernts.
Disturbances in protein metabolism and reduced ratisa and/or retention of minerals are significahtring
parasite infection [17].Worm infestations indeedntcibute to the prevalence of undernourishment,eamna,
eosinophilia, pneumonia, bloody diarrhea, weigtgsjovomiting, neurological problems, constipatiord akin
symptom [18]. The development of resistance totgdreatment agents [19] and high cost of thelsstic drugs
have necessitated the search for alternative mefaefectively curbing the menace of worm infesiati20, 21,
22]. Plants and\or their products have today bedbmeource of a major breakthrough.

The aim of this current study is to investigate theditionally acclaimed antihelminthic property @kcimum
gratissmum leaves irH. bakeri infected mice.

MATERIALSAND METHODS

2.1 Callection of plant material

Fresh leaves obcimum gratissimum were collected from a local settlement in Umualdats Local Government
Area of Abia state, Nigeria. The leaves were auibated asOcimum gratissmum leaves by a Botanist in the
Department of Plant Science and Biotechnology, €g@l of Natural Sciences, Micheal Okpara University
Agriculture, Umudike Abia State. A voucher numbe®MAU/CVM/026 was given and a sample was deposited a
the Departmental herbarium.

2.2 Preparation leaf extract

The fresh leaves ddcimum gratissimum were dried under shade for ten days, after whiely tvere milled to fine
powder using manual blender. Fifty(50) grams of gbevdered sample was introduced into the extraatt@mber
of soxhlet extractor and extraction was done usitltanol as a solvent. Temperature was maintainetl gt
throughout the extraction period of 48hours. At &mel of the period, the extract was dried in adatooy oven at
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40°C to obtain dried dark green oily extract which gheid 11.25g and represented a yield of 22.50%, hwivias
preserved at°C till use.

2.3Animals

A total of 95 adult albino mice (30 to 40g) wereddor this study. The animals were obtained fromanimal unit
of the college of Veterinary Sciences, Michael Qfpbiniversity of Agriculture Umudike and were hodse
aluminum cages and allowed to acclimatize for oeekvfor proper adaptation to the new environmeunt lasing
conditions. They were feed at liberty with standfaeld(vital feed Nigeria) and clean water but stdrfor 12hours
prior to the commencement of the experiment. Aliheh experiment were conducted in compliance witd N
guidelines for care and use of laboratory animab(Ro 58-23,Revised 1985) as reported by Akah(2009). This
work was carried out at the Physiology Laboratdirghe Department of Veterinary Physiology, Mich&itpara
University of Agriculture, Umudike, Abia State, Niga.

2.4 Acute Toxicity Studies (L Dsy determination)

For acute toxicity study, 35 mice of both sexesghiig 30-40g were divided into 7 groups of 5 mieehe The
groups were assigned graded oral dose®adfnum gratissimum in the order 500,750,1000,1500,2000,2500, and
3000mg/kg body weight respectively. After the adstimations the mice were kept in aluminum cages almived
free access to feed and water and were observetbfanty signs and number of deaths within a perif
24hours.The Liyvalue for the extract was determined using théedtic method of Kerbaras reported by Enegide
et al.,(2013) [23].

2.5Helminth material

A mouse adapted strain dfeligmosomoides bakeri larva(3® stage larva) supplied by Dr. Ngongeh of the
Department of Parasitology, College of Veterinargditine, Michael Okpara University of Agriculturerudike
was used. The droppings of mice artificially infettwith Heligmosomoides bakeri were collected and soaked in
water for 4 hours. Excess water was then decamtedfaeces crushed in a glass mortar, transfeoqulastic
containers in lots of about 5.0 g and shaken witisggbeads. The material was then mixed with abditer of
water and strained through several layers of galize filtrate was transferred to jars. The supemmiasolution was
then discarded and the sediment mixed with verrtecih labeled plastic petri dishes and incubated°&€ for 7
days. The infective 3rd stage larvag)(lwere recovered from 7 to 14 day old vermiculid@dal cultures using
modified Baermann apparatus. The dbtained were washed several times with distilkeder and their number
determined by dilution counting. The volume wasthdjusted to give 200;lin 0.2 ml.

2.5.1 Parasite Inoculations

The mice used for anthelmintic studies were dewdrosng albendazole in their drinking water (7 miy/ffor three
days, one month prior to the experiment. The mieeavinfected orally witliHeligmosomoides bakeri larvae, 100 b
per 0.1 ml per mice using an oral gavage

2.5.2 Recovery of eggs and confirmation of infection

After 7days of post infection, one gram of fresipigssed out feaces of the experimentally infecteck miere
collected using a tea spoon and was homogenizé€@ ml of saturated Sodium Chloride solution. Thetore was
filtered using a tea sieve and 150 microlitre sieMee filtrate was transferred into a test tube &ihed until the
formation of an upper meniscus. A cover slip wasdu® cover each of the tubes and allowed to diamn8minutes.
This was to enable eggs of the parasite to moveatghviloat and attach to the cover slip. The lattas removed
and placed on a slide for observation using mi@pedo confirm the presenceldf bakeri eggs.

2.5.3 Chemotherapeutic trials

Heavily infected miceH. bakeri were randomly assigned into six groups of ten neiaeh. Group | served as the
negative control and was given no treatment exoepinal feed and water. Group 2 mice were treateth wi
standard drug, Albendazole (30 mg/kg). Groups 5, dnd 6 were give®cimum gratissimum and served as the test
groups. All treatments were given by the oral raigeng gavage and lasted for period of 21 daysxdusihich stool
samples were collected every 3 days for analygisegig counts. In-vitro parasite egg output was temifrom 1-3
fecal pellets that were collected every 3 days feanh group of mice (starting from th& @ay postH. bakeri
inoculation). Helminth eggs were recovered and émad qualitatively by flotation using saturated Swal
Chloride solution and egg output per gram of faecas calculated. For each mice sample, two grigs dtMaster
slide were counted and the average was used agdjseper gram of faeces for the parasite.

Available online at http://abiosci.com/ar chive.html



Udoha, M.U. et al Ann. Bio. Sci., 2015, 3 (4):1-7

2.6 Statistical Analysis
Data were presented as means standard errors obr{®8M) and analysed using the one way analysiandnce.

P values less than 0.05 for test versus controéwensidered as being statistically significantmpater software
SPSS version 17 was employed.

RESULTS

3.1Acutetoxicity (L Dsg)study and effective dose (EDsp) values

Toxicity signs and deaths were observed in somepgrauring the acute toxicity study period. No Heawere
recorded in groups 1 and 2 treated with 500 andngdky. Groups treated with 1000, 1500, 2000, 258 2000
mg/kg body in addition to obvious signs of toxicigcorded 1, 1, 2, 3 and 5 deaths respectivelyl€Tah LD50
value by Karber’s arithmetic method was thus oletdin

LDsp = LD1oog Z(DD X DM)/N
3000 — 4625/5
3000 — 925 = 2075 mg/kg

3.2. Antihelminthic effects of Ocimum gratissmum leaf extract in H. bakeri infected mice

Albendazole at a dose of 30mg/kg significantly (88) reduced the number of the parasites in theciatl treated
control animals and completely eliminated them bg end of the ' day of treatment. All doses @cimum
gratissmum leaf extract also significantly (p<0.05) lowerdw tparasites in all treatment groups as 100, 2@0 an
400mg/kg of the extract lowered the number of prady 29.77%, 46.50% and 67.34% respectivelhatnd of

21 days of treatment. However, at a dose of 800gh@lkimum gratissimum leaf extract completely eliminated the
parasites by the end of the™#ay of treatment, thus achieving 100% antihelninttctivity when compared to
untreated group 1 animals in which the number ohgites increased progressively (Table 1, FigureTRe
antihelminthic effect ofOcimum gratissmum leaf extract at 800mg/kg compared favourably wikiat of
albendazole, the standard treatment agent usede(Tab

Table 1: Antihelminthic activity of Ocimum gratissmum(OG) leaf extract

Group | 1 2 3 4 5 6

Agent Water Albendazole | OG oG oG oG

Dose 0.2ml 30mg/kg 100mg/kg 200mg/kg 400mg/kg 80Rgg
Day 0 171.20+5.98) 137.20+3.60F  288.20+3.22f 337269* | 188.60+4.08 222.40+6.85
Day 3 210.6045.37] 86.20+2.92* 286.20+9.19¢1 338.6067 | 163.40+2.62*| 182.60+2.54]
Day 6 288.00+3.87]  2.60+0.93* 263.20+15.08*  269.2842 | 132.40+3.66*| 20.80+1.59*
Day 9 320.00+1.81]  0.00+0.00* 262.00+£3.32 254.8053. | 129.80+2.65* 3.60+1.10*
Day 12 | 404.00+4.09  0.00+0.00* 247.40+2.331 230.8624 | 105.20+3.02*| 0.00+0.00*
Day 15| 472.20+3.87  0.00+0.00* 228.40+2.68f 209.0083 [ 100.00+3.90*| 0.00+0.00*
Day 18 | 490.80+3.30  0.00+0.00* 209.00+3.94t1 200.6064 | 76.60+4.61* 0.00+0.00*
Day 21 | 491.00+7.5 | 0.00+0.00r 202.40+3.50 180.40+3.37 | 61.60+3.04 0.00+0.00°

*= P< (.05 when compared to untreated control group
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Figure 2: Percentage inhibition of Ocimum gratissimum leaf extract in H. bakeri egg countsin infected mice
DISCUSSION

The high percentage yield obtained after the sdxééraction ofOcimum gratissimum leaves suggests that the
plant is heavily enriched with bioactive substanaéch can be harnessed into useful forms to hetmeunt the
numerous health challenges of man and other anirals presence of these bioactive substances mayhige
Ocimum gratissimum leaves have been used over the years for the marear of diseases [7, 24] and may be the
cause of observed responses in this current wonke8iresult was obtained after subjecting the ésawfOcimum
gratissmum to soxhlet extraction using ethanol as solventvaas reported [10].

The LDy, result indicates thaDcimum gratissimum leaf extract have low toxicity and could be welketrated at low
to moderate doses which accounts for its use irt pen$ of the world for the management of disea$éss result
agree with Omorbuwajogt al., (2011)[25], who reported that animals administe@etinum gratissimum showed
no overt sign of distress or toxicity even at aedo§800mg/kg body weight. However the rats theddiuring the
acute toxicity (LBo) tests may have received toxic dosesQafmum gratissimum leaf extract indicating that
Ocimum gratissimum leaf extract could be toxic at high doses withlddg, value of 2075mg/kg. The OECD
guidelines on acute oral toxicity test [26], hagpared that non observation of mortality within animal
population treated with a dose range at which rfityria expected indicates tolerance or lack oftadoxicity. This
is because mortality is the expected end pointcafeaoral toxicity test [26]Ocimum gratissmum is therefore well
tolerated at low doses but could be toxic at higleses. The toxicity level édcimum gratisssmum may be due to
the presence of saponins, cyanogenetic glycosides tannins [12], which are reported to be part tsf i
phytochemistry and with high possibility of causbagicity at high doses [27].

Antihelminthic studies revealed that all mice tezhtvith the extract had significantly dose dependmbition in

the number of. bakeri ova counted and totally eliminated the parasitethbyl?' day of treatment with 800 mg/kg
dose ofOcimum gratissimum.This suggests th&cimum gratissimum may contain phytochemicals active agaidst
bakeri. The antihelminthic activity shown b@cimum gratissmum may be due to the presence of phenolic
compounds in the extract. Phenolic compounds haes beported to exact strong antihelminthic agtif@8].The
presence of high amounts of phenolic compoundsah éxtracts oOcimum gratissmum have also been reported
[29, 30].The mechanisms for the inhibition of eggdhing and larval development ©€imum gratissimum may be
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related to the inhibition of cell division in therganisms and consequently, inhibiting the formatamd
development of vital structures of the parasitehisThas been reported to be a major mechanismher t
antihelminthic effects of several extracts [Z&8Jmum gratissimum may also have acted like albendazole, a standard
antihelminthic agent whose primary mode of actisrtd inhibit the polymerisation of the parasitibdlin into
microtubules. The high affinity of albendazole be tubulin causes the loss of the cytoplasmic rmitndes which
leads to impaired uptake of glucose by the larval adult stages of the parasites and making thasparto be
unable to maintain energy production. This chainewénts leads to immobilization and eventual deztlhe
parasite [31]Ocimum gratissimum leaves extract may in addition to the above medmarmave acted by inhibition
of the enzyme fumarate reductase - a secondaryaniesh for albendazole action.The antihelminthieeffof
Ocimum gratissimum compared favourably with that of the standard dalpndazole (Table 1) and suggests that
Ocimum gratissimum leaf extract can be used as a substitute for dbmate in the treatment of intestinal worms
infestation thereby avoiding the adverse effecsoeiated to the use of albendazole, including hefzeta nausea,
vomiting, abdominal pain and in some cases fevegnibocytopenia and hepatotoxicity [31].This redalids to
agree with Pessa al ., (2002)[32] who reported th&cimum gratissimum showed significant anthelmintic activity
when tested on laboratory animals and also vakd#te useOcimum gratissimum leaf extract in traditional
medicine for the treatment of worm infestation.

CONCLUSION

In this study, the ethanol leaf extract@dimum gratissimum was found to exhibited strong antihelminthic aityiv
with total elimination of the ova and larvaetfbakeri from infected treated mice by the™#8ay of treatment and
suggest thaDcimum gratissimum leaf extract could be harnessed into a potenttagerthe treatment of intestinal
worms with less side effects when compared to iegjsbrthodox ones. This is in addition to providifrgsh
templates for the development of new synthetichahtiinthic agents. The use @fcimum gratissmum leaves
extract in traditional medicine for the treatmehhelminthiasis is hereby validated.
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