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ABSTRACT

The toxicity and anthelmintic efficacy of the aqueous extract of Parkiabiglobosa
fruit husk were studied in albino rats. The oral acute toxicity study was conducted
using the standard method. The anthel mintic efficacy of the extract was conducted
using the fecal and larval recovery test tube paper technique and the egg hatch
assay. The result of the studies showed that the LD, of the oral administration of
the extract was 1120mg/kg b.w indicating that the extract was moderately toxic.
The extract did not significantly reduce egg hatch as compared to levamisol and
albendazole used in this study, hence does not have anthelmintic effect. In
conclusion the aqueous extract of Parkiabiglobosa fruit husk can be said to be
safe but does not possess anthelmintic activity.
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INRODUCTION

Theuseof herbsor plant products by man as medicine hasbeen from timeimmemorial.
Majority of our population particularly thoselivingin villages depend largely on herbal
remedies. Someherbal remedieshave stood thetest of time; however, not much scientific
dataregarding their identity and effectivenessareavailable (Sofowora, 1984). Traditiona
medicineand medicina plantshave been used widely for maintenance of good healthin
developing countries (UNESCO, 1996). Anincreasing reliance on the use of medicinal
plantsin theindustrialized societies have been traced to the extraction and devel opment of
severa drugsand chemotherapeuticsfrom these plants, aswel | asfromtraditionaly used
rural herbal remedies(UNESCO, 1998). Par kiabiglobosa popul arly known asAfrican
locust beantreeisa so knownas®Dorawa” in Hausa, “Irugba’ in'Yoruba, and “Origili”

inlbo (Ajayeoba, 2002). Parkiabiglobosaisalarge perennid deciduoustreeof upto 7-
20min height but can reach 30m of height in exceptional caseswith adense spreading
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crown (Sabiti and Cobina, 1992). Itsleavesaternateand aredark greenin colour, bipinnate
up to 30cm long (Orwa, Mutua, Kindt, Jamnadass and Anthony, 2009). The Pinnae are
up to 17 pairswith 13-60 |eaflets. The leaflets are oblong to linear 0.8-3.0cm x 0.2-
0.8cm, itsflowersarered or orangein colour, clustered in headsup to 7cmin diameter
and borne on hanging peduncle up to 10-35cm long (Oruwa, Mutua, Kindt, Jamnadass
and Anthony, 2009). Pods arelinear, can be 12-30cm x 15-25cm glabrousbrown. It has
avery dow growth and beginsfruitingin 8 years. At 15-20 years, it produces 25-100kg
of pods per tree. The bark, leaves, flowersand pods have innumerable medicinal and
food utilizations (Sabiti and Cobbina, 1992). Thepodsin particular (husk and pulp) are
auitablefood for humansand are stored in househol ds. Thefoliage contains saponins, but
itisconsidered palatableto cattle.

Flowersarerich in nectar and bee-hievesare often placed on the branches. The
locust bean seed arefermented to make ablack, strong smelling, tasty food ingredient,
highin protein normally useby womenin most African communitiesascooking ingredient
(Sahiti and Cobbina, 1992), referred to as® Dawa-dawa” in Hausaland or “iru” in Yoruba
Itisrichinprotein, lipidsand vitamin B,. Thefat in the bean seed nutritionally contains
approximately 60% unsaturated fat. The seedsare used as coffee substitute, they contain
up to 29% crude protein and up to 60% saccharine. They arerichinvitamin Cand highin
oil content (Alabi, Akinsulireand Sanyoaolu, 2005). The pulpiseaten raw or madeintoa
refreshing drink and isused as sweetener; it ispressinto cakefor storage. Theyoung
seedlingsare nutritiousand heavily browsed by livestock; other products such asthe burnt
husk are added to tobacco to increaseits pungency (Ajaiyeoba, 2002). In Gambiathe
leavesand roots are used in preparing alotion for sore eyes. A decoction of the bark of
Parkiabiglobosa is used as bath for fever, as a hot mouthwash to steam and relieve
toothache. The pulp bark isused along with lemon for wound and ulcers (Irvine, 1961).
Parkiabiglobosa has been identified asasource of tannins, saponins, gums, fuel and
wood seeds of various species have a so been investigated for their protein and amino
acid contents (Fatuga, Babatunde and Oyenuga, 1974). It also containsfatty acidswith
Arachidonic acid being most abundant (Ajaiyeoba, 2002).

Asitiswithmost African plants, thisplant isused intraditiona medica treatment
of diseasestorelievediarrhoes; thebark isboiled to maketea, for infectiouswoundsand
fever. The bark when macerated has been used in the treatment of haemorrhoids and
burns. Its flowers, when gulled and macerated have been used in the treatment of
hypertension andintheprevention of leprosy in somecommunities. Someusethedecoction
of the seed made by concentrating its extract through boiling to bring about emotional
gability. Itisalso used to treat mouth soresandinsect bites (Alabi, Akinsulireand Sanyaol u,
2005). Heminthosisisadiseasethat ishighly prevaent in societies of |ow socio-economic
status. Itiscommon inAfrica, themiddleand Far East, Central and South Americaand
other tropical region of theworld, but lesscommoninindustridized countriesof theWest.
Tropicd diseasesaremodtly caused by hdminths(Aliu, 2007). Hminthinfectionsconditute
ahazard to both human and anima health with grest economiclossintermsof morbidity
andlossof domegtic animals. Onedifference between helminth and microbia infectionsis
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that most helminth parasitesdo not multiply inthe host asdo protozoaor bacteria.
Consequently the severity of the helminth infectionsoften dependson the number of larvae
entering the host. Hence, the inhibition of growth commonly practiced in bacteriae
chemotherapy isnot auseful approach in helminthe chemotherapy, rather theaimisto
wesken theworm, expel it or kill it out rightly (Aliu, 2007). Anthelminticsintroduced into
infected person or domestic animal are substances (drug) that aretoxic to the helminthes
parasite but not to the host. The drug should be selectiveinitseffect interfering with
physiology or biochemical processes essential for thefunctional integrity of theworm.
Sdectively toxicity can aso beachievedinthe case of hdminthesresiding inthelumen, by
using ordly active, non-absorbable drugswhich affect parasitesfunction by direct contact
inthegut. The prevalence of helminthediseasesin Nigeriaisashigh as100%in animals
especidly during thewet season (Suleiman, Maman, AliuandAjanus, 2005). Theeconomic
loss dueto mortality, decrease growth rate and reduced wool production constitute a
major problemin livestock production. In Nigeriathemajor control strategy for helminth
adoptedistheuseof antihedmintics(Ibrahim, Nwude, Aliuand Ogunsus, 1983). However
the high cost of modern antihelminticshasled to the limited effective control of these
parasites(Monteiroet a., 1998).

The development of resistance strainsof pathogenic helminthe has prompt the
search for other chemotherapeutic agentswhich may allow efficient control of helminth
parasites (Hammond, Fielding and Bishop, 1997). The solution to thisistheuse of less
expensive and avail able resourceswithin our environment which includesthe study of
indigenousplantsto serveasaremedy. Herbd treatment in Nigeriaispractised by nomadic
Fulani and human herbalists (Nwude and I brahim, 1980; Nwosu, 1998). Thisstudy is
designed to provideinformation which will either invalidate or support thefolkloric usage
of Parkiabiglobosa fruit husk asan anthelmintic agent and will also serveasaguidefor
potentia usersof the plant. Theobjectiveof thestudy isto evduatethein-vitro anthelmintic
efficacy of the crude agueous extract of Parkiabiglobosafruit husk.

MATERIALSAND METHOD

Plant Collection and I dentification: Theleaves, stemsand fruitsof Parkiabiglobosa
were collected from Chibok town of Borno State and submitted for identification and
authentication by abotanist with the Department of Biological Sciences, University of
Maiduguri. A Voucher specimen; P.biglobosa: 001 wasdeposited at the department of
Veterinary Physiology, Pharmacol ogy and Biochemistry herbarium.

Extract Preparation: Thefruit husk wascompletely dried at room temperature (37°C)
and then ground into fine powder using pestle and mortar, and 200gm of the powder was
weighed and mixed with 1 liter of digtilled water inaconicd flask. Themixturewasshaken
and heated at 65°C for 30 minutes. It was allowed to cool and filtered using Whatman
No.1filter paper. Thefiltrate was concentrated in arotary evaporator and stored at 4°C
until needed.
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Experimental Animals: Whiteabino rats of both sexeswere used for thisstudy. They
werekept inaplasticrat cagesand allowed to acclimatize to |aboratory environment for
the period of two weeksbefore the commencement of the experiment. They werefed with
growers mash (Vital feeds Nig. Ltd) and water at libitum. The experiments were
conducted with theinternationa guiding principlesfor biochemica researchinvolvinganimas
(C.1.O.M.S. 1985).

Acute Toxicity Sudy: A pilot test was conducted to ascertain thelevel of toxicity of the
plant extract after which the acutetoxicity wasdetermined. Twenty fiveabinoratswere
used for the acutetoxicity study; they weredivided into five groupsA-E of fiveratseach.
Group E served asthe control group. The extract wasadministered orally to thegroups
(A-D) using acannulaNo. 20 at the doserate of 200mg/kg, 400mg/kg, 800mg/kg and
1600mg/kg respectively whilegroup E wasadministered distilled water. Thiswasdoneto
establish therange of doses of the extract that would producetoxic effect. Theratswere
observedfor 24 hourspost trestment for behavioura sSgnssuch asexcitement, nervousness,
dullness, dertness, ataxiaand even deeth. Themedianlethd dose(L D, ) wasthen caculated
using the arithmetic method of Karber (1931) asmodified by Aliuand Nwude, (1982).

Assessment of Anthelmintic Efficacy of the Extract

Fecal Sample Collection: Fecal sampleswere collected from the rectum of sheep and
goatsat Maiduguri Abattoir. Sampleswere collected in apolythene bagsand labelled with
identification and datesof collections, brought to thelaboratory one hour after collection
forandyss.

Egg Counting Technique: Themodified McMaster technique was used to determine
thefecal egg count using saturated sodium chloride sol ution asthefloating medium as
described by Soulsby (1982) and ANON (1997). Two grams of the fecal samplewas
treated in 28ml of the saturated sodium chloride solution and macerated using alaboratory
pestle and mortar. Theresultant solution was strained using teastrainer. A further 30ml of
the sodium chloride solution was added to thefiltrate and thoroughly mixed. Thetwo
chambersof theMcMaster didewascarefully filled with thefiltrate using Pasteur pipette.
The didewasthen mounted on the microscope and allowed to stand for 2 minutes. Eggs
withintheruled areas of the chambersand those touching theright and bottom edges of
theruling wereidentified and counted. For positive samples, theeggsin thetwo chambers
of thedidewere counted and added then, multiplied by 50 to get the numbersof theeggs
per gram of thefaeces. Only positive sampleswith at least 500 eggs per gram were used
for the anthel mintic efficacy study. Precautions observed include: faecesweremoist and
crumbly, in case of dry faeces, water was added, and in case of wet faeces charcoal (or
sterile bovinefeaces) wasadded until correct cons stency was obtained.

Faecal Cultureand Larval Recovery: Thetest tube paper technique as described by
Haradaand Mori (1995) was used for thefaecal cultureand larval recovery. 0.5g of the
positivefecal samplewassmeared on stripsof filter paper and thelower end wasdipped
into test tubes containing 2mlsof various concentration of theextract at 25mg/ml, 50mg/ml
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and 100mg/ml respectively. 2mlsof abendazolewas measured intest tubesat different
concentrationsof 6.25mg/ml, 12.5mg/ml and 25mg/ml respectively and 2misof levamisole
wasalso measured intest tubesat the concentrations of 15mg/ml, 30mg/ml and 60mg/ml
respectively. A control test tubewith 2misof distilled water wasal so used in each case.
Thetest tubeswere covered with aclean cotton wool to stop evaporation and the set up
wasallowed to stabilizefor 10 daysat room temperature. After 10 days, the cotton wool
covering thetest tubeswereremoved and thefilter paper carefully pulled out of theculture
medium individually. The culture medium wasthen poured on aPetri dish. Thelarvawas
immobilized by the addition of Lugol’siodine and examined under light microscopeat the
magnification of x40. Theinfectivelarva stageof the parasitewereidentified and counted
in each case based on astandard description (Soul shy, 1982; Hansen and Perry, 1990).

EggHatch Assay: Theegg hatch assay of Kelly, Webster and Griffin (1981) wasused to
determine the anthelmintic efficacy. The number of the hatched egg were determinedin
each of the samplesand compared with that recorded for thewater cultures of the same
feca sampleto determinethe percentagereductionin egg hatch using either thetest sample
or thestandard anthelmintic. In each case, the proportion of thehhatched eggswascd cul ated
by relating it to thetotal number of eggscultured (Cheijina, 1984).

Satidtical Analysis: Datacollected were expressed asmean + standard deviation (S.D.).
Anayssof variance (ANOVA) was used to andyze the extent of variation among groups
and Pd” 0.05 were considered significant (Mead and Curnow, 1983). The computer
statistical software Graph Pad InStat® (2003) was used to analyzethe data.

RESULTSAND DISCUSSION

Extraction: Theextract of Parkiabiglobosa fruit husk was dark brown in colour and
was solublein water, the extract yield was 25% wi/w.

Acute Toxicity Sudy: The administration of aqueousextract of Parkiabiglobosa fruit
husk orally at variousdosesresulted inthe mortality of some of thetreated albino ratsas
shownontablel. Theora letha dose (LD, ) wascalculated to be 1120mg/kg b.w. using
thearithmetic method of Karber (1931) asmodified by Aliuand Nwude (1982). Clinical
signsof depression, difficulty in breathing and huddling together were observed between
10 and 17 hoursafter administration of theextract totherats.

InvitroAnthelmintic Efficacy Trial of AqueousExtract of P. biglobosa Fruit Husk:

Theresult of the egg hatch assay of various dilutions of the extract, albendazole and
levamisoleisshownontable 2. All the 18 test samplescultured in planewater (control

samples) show egg hatch with amean of 417+17 being recovered. The samplescultured
in 100, 50 and 25mg/ml of the extract show reduction in egg hatch by 1.43, 1.43 and
1.19% respectively, hencethe extract did not significantly (P>0.05) reduce egg hatch
when compared tolevamisole (animidiazazole) or a bendazole (benzimidazole). Ingenerd,
the experiment reveal sthat the reduction in egg hatch was concentration dependant asthe
highest concentration of the extract produced the highest inhibition in egg hatch and vice
versa,
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The aqueous extract of P. biglobosa fruit husk administered par osto albino rats at
variousdoses produced amedian lethal dose (LD, ) value of 1120 mg/kg b.w. According
tothetoxicity rangeby Clarkeand Clarke any substancewhoseord lethal dose(LD,) in
ratsis between 500-5000mg/kg, isconsidered to be moderately toxic (Clarke, E. and
Clarke, M., 1979) and coul d be administered with somedegree of safety especidly through
the oral route where the absorption might not be complete but gradual dueto inherent
factorslimiting absorptioninthe GIT (Dennis, 1994). Theresult obtained fromtheinvitro
anthelmintic study of the extract reveal sthat the extract did not significantly (P>0.05)
inhibit egg hatch. Thisisan indication that the extract does have anthel mintic property
against parasitesin sheep and goat. Although the result presents anegative egg hatch
effect, it did not completely ruled out thefolkloric believethat it has anthelmintic effect
sinceit hasnot been tested on adult parasites.

CONCLUSION

Thisstudy wasdesigned to provideinformation which will either invalidate or support the
folkloric usageof Parkiabiglobosafruit husk asan anthel mintic agent and will also serveas
aguidefor potential usersof theplant. The objectiveof thestudy isto evauatethein-vitro
anthelmintic efficacy of the crude agueousextract of Parkiabiglobosafruit husk. White
abinoratsof both sexeswereused for thisstudy. They werekeptinaplastic rat cagesand
alowed to acclimatizeto laboratory environment for the period of two weeks beforethe
commencement of the experiment. The aqueous extract of P. biglobosa fruit husk
administered par osto abino ratsat various doses produced amedian lethal dose(LD,)
valueof 1120 mg/kg b.w. Theresult obtained from thein vitro anthelmintic study of the
extract revea ed that the extract did not significantly inhibit egg hatch. Thisisanindication
that theextract doeshaveanthe mintic property againgt parasitesin sheep and goat. Although
theresult presentsanegative egg hatch effect, it did not completely ruled out thefolkloric
believethat it hasanthelmintic effect sinceit hasnot been tested on adult parasites.

Table 1: Oral acute toxicity test of aqueous extract of Parkiabiglobosa fruit husk in albino rats
Dose(mg/kg BW) Dose difference  No. of mortality Mean Mortality (DDxMM)

(DD) (MM)

0 0 0 0 0

200 200 0 0 0

400 200 0 0 0

800 400 2 1 400

1600 800 3 2.5 2000

N=5 2400

LD,, = Highest dosage that caused death - Dose difference (DD)X Mean mortality (MM)
Number of groups (n)

LD,, = 1120mg/kg BW

LD, = (1600 — 240g)

LD,, = 1600 — 480
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Table 2: Invitro Strongyline nematode egg hatch, at various dilutions of water, extract of P.biglobosa,
levamisole and albendazole

Extract/Drug Dilution No. of samples Larval Recovery** % reduction egg
showing egg hatch* Mean+SD Range hatch
Water control 18 417+176 210-760 QO **
P. biglobosa
25mg/ml 18 412+162 200-580 1.19
50mg/ml 18 411+159 190-580 1.43°
100mg/ml 18 411+154 180-510 1.43°
Albendazole
6.25mg/ml 10 9.50+9.0 14-21 97.72
12.5mg/ml 1 1.11+4.7 *** 1 99.72
25mg/ml 0 0 0 1002
L evamisole
15mg/ml 1 16.6+70.7 1 962
30mg/ml 0 0 0 1002
60mg/ml 0 0 0 1002

*Total number of samplestested = 18

**Mean number of eggs of feaces cultured = 417

***|_arval recovery for water control cultures was use as a standard (0% reduction in egg hatch)
abMean in the same column with different superscripts are significantly different (p<0.05
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