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ABSTRACT

This research is conducted on the aqueous leaf extract to evaluate the
acutetoxicity and the prolonged effect of extract administration on organs
and tissues of rats. Therevised limit dose test of Up and Down procedure
was used to determine the acute oral toxicity of the plant. The
administration of the extract to rats at 5000 mg/kg body weight did not
produce death at 24 hours. For sub acute toxicity, graded oral doses of
100, 200, 300 and 400 mg/kg body weight of the extract were administered
daily for 21 days to ratsin the treatment groups (5 rats per group) there
was no extract administration to the ratsin the control group. At the end
of treatment, standard procedures were used to euthanize the rats and
were examined both grossly and histopathologically. Extract
administration for 21 days at various doses did not result in death of the
rats, however, histological lesions occurred in the liver, kidneys, heart,
lungs and intestine. It is concluded that the extract had a wide safety
margin while the histopathological lesions found in the various organs
suggested that the extract should be administered with caution when
used for prolonged period.
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INTRODUCTION
Moringa oleifera is the most widely known and utilized plant of the family
M oringaceae especially because of itsmedicinal qualities. Itisafast growing,
deciduousand drought resistant treereaching up to 3 metersin height just after 10
monthsof cultivation (ValiaPatil, Patel and Kapadia, 1993). Itisthemost widely
known and utilized of the Moringaceae with 14 known species(Ram, 1994). The
treehas sparsefoliage and often planted in compounds or used asfencein Northern
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Nigeria, and growsup to 8 metersin height (Keay, 1989). Moringaoleiferatree
hasvast medicinal qualitiesand every part of the plantissaid to have beneficia
properties(Garimaet al., 2011). Indigenous peopl e have found much successin
using various partsof thetreeto curemany physical aillments. For example, the
juicefromtheleavesishdievedto stabilize blood pressure, theflowersare used to
cureinflammations, the pods are used for joint pain, the roots are used to treat
rheumatism, and thebark can be chewed to enhancedigestion (Ram, 1994). Oludoro
and Aderiye (2007) report that the seed hasthe ability to cause biol ogica coagulation
indrinking water, and can be employed for water purification (Olsen, 1987; Jahn,
1988). Theplant exhibitsanti-inflammeatory, antiul cer and anti-hypertensive properties
(Pal, Mukherjee and Saham, 1995; Ezeamuzie, Amberkedeme, Shode and
Ekwebelem, 1996), it wasa so known to possess anti-bacteria activity (Caceres,
Cabrera, Moraes, Mallinedo and Mendia, 1991; Sofowora, 1993) andintraditiond
therapy to control abortion and infertility (Watt and Breyer-Brandwijk, 1962;
Oommachan and Khan, 1981).

Phytochemicd investigation ontheaqueousleaf extract of Moringaoliefera
reves ed the presence of carbohydrates, tannins, phlobatannins, saponins, cardiac
glycoside, flavonoidsand alka oids (Ojo, Chibuzo, Onyeyili and Sandabe, 2010).
Theacutetoxicity study hasrevealeditspotential asherbal product with awide
safety margin (Ojo and Mahre, 2010; Kwaghe and Ambali, 2011), but few work
has been done on the long term effect or sub-acute toxicity of the aqueous | eaf
extract of the plant on vita organsandtissues. Thisstudy iscarried out toinvestigate
theacutetoxicity and effect of prolonged administration of aqueous|eaf extract of
Moringa Oliefera on organsand tissuesof albinorats.

MATERIALSAND METHOD

Collection, I dentification and Processing of plant material: Fresh leaves of
Moringa Oleiferawereobtained fromitsnatural habitatinMairi village, JereLocal
Government Areaof Borno State, Nigeria Theplant wasidentified and authenti cated
by ataxonomistinthe Department of Biological Sciences, University of Maiduguri.
Onekilogram of theleaf waswashedin digtilled water to removedust particlesand
then air-driedin shade. After drying, theleaveswere pulverized into powder form
using ablender and then stored in aclean bag until required.

Plant Extraction: Thepowdered sample, weighing 525g was mixed with 2 litres
of digtilledwater inaconical flask. Themixturewashomogenoudy mixed, allowed
to stay overnight at room temperature and then filtered using Whatman filter paper
(No. 1). Thefiltratewasthen evaporated to drynessusing an el ectric oven pre-set
at 50°C, yielding 189.1g. Thedried powder was kept at 4°C until needed (Trease
and Evans, 1989).
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Acutetoxicity test: Theacute oral toxicity test of the extract was determined by
using thelimit dosetest, up and down method as described by Dixon and Mood
(1948) and modified by Dixon (1965, 1991). Five adult maleratswererandomly
selected for the experiment. They weremarked and housed individually in cagesin
thelaboratory for 7 daysto alow for acclimatization to thelaboratory conditions.
Theratswerefasted overnight but all owed free accessto water prior to dosingon
each occasion. A rat from group A was picked, weighed and dosed orally witha
limit dose 5000 mg/kg body weight of thefreshly prepared aqueousextract. Another
rat from the same group was administered the same dose of the extract until all the
ratsin the group received the same dose of the extract. Each rat was observed
each timefor instant death and then watched for successive 24 hoursfor the short-
term outcome and finaly for the next 12 daysfor any delayed toxic effects.

Experimental Animal and Treatment: Albino rats of both sexes bred in the
laboratory of the Department of Veterinary Physiology, Pharmacology and
Biochemistry, University of Maiduguri and wei ghing between 152 and 280grams
were used. They werefed standard pelletized commercia grower ration (Vital
feed, NigeriaLimited), containing 14.5% crude protein, 7%fat, 7.2% crudefibre,
1.2%, mineral and vitamin premix supplement. Drinking water was provided ad
libitum. Theanima swerehandledin accordancewith I nternationa guiding principles
for biochemica researchinvolving animals(C.I.O.M.S,, 1985).

Twenty-fiveratsweighing between 152 and 280gramswererandomly selected
and dividedintofivegroupsof fiveratseach. GroupsA, B, C, and D weretreated
orally with 100, 200, 300 and 400 mg/kg body weight respectively, of agueous
leaf extract of Moringa oleifera daily, for 21 days, whilethe control (group E)
received only water and feed for the same period. At theend of the experiment (21
days), theratswere necropsied and examined for grosslesions. Theliver, intestine,
heart, lungs, and kidneyswere harvested and fixed in Bouin’sfluid for 24 hours.
Thetissueswere dehydrated through graded concentration of ethanol (70%, 95%
and absolute), cleared in xylene and embedded in paraffin wax. The embedded
tissueswere sectioned at 7pm thickness and tissueswere stained with Haematoxylin
and Eosin (H and E) for light microscopic examination (Drury, Wallingthon and
Camerron, 1976). Photomicrographs of the sectionsweretaken using cyberpix (S
—551V) digital camera.

RESULTSAND DISCUSSION

Acutetoxicity test: Theacutetoxicity test carried out reveal sthat the aqueous
extract of Moringa oleiferawas Non toxic and have ahigh safety margin with
5,000 mg/kg body weight not being lethal torats.

Grosslesions. Nogrosslesonswere observed in dl theratsthroughout the period
of the treatment. Theactiveprinciple(s) intheextract may have been metabolised
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intheliver and excreted through the kidneys. Thelesionsobservedintheliver and
kidneysmay be expected sincetheliver isthe mgor organ of biotransformationin
the body whilethekidney isthe primary organ of excretion.

Histopathological changes: Histopathol ogical sampleswere obtained fromthe
liver, intestine, heart, lungsand kidneys. Theresult of theeffectsof Moringa oleifera
leaf extract onvariousorgansand tissuesfollowing treetment for 21 daysispresented
inFig. lato Fig. 5b. Fig. 1lashowsthe histology of the normal heart of arat from
thecontrol group while Fig. 1b showed the heart of arat treated with 200mg/kg of
the extract showing myocardiac necrosis, mononuclear cell infiltration (MN) and
hyaline degeneration of wallsof vasavasori (VV).

Fig. 2ashowsthehistology of normal lung of arat from the control group
whileFig. 2b showsthelung of arat treated with 300mg/kg of theextract showing
moderate pulmonary congestion and oedema, thickened inter alveol ar septa, and
hyaline degeneration of blood vascular wall. Fig. 3ashowsthe histology of the
normal small intestine of arat from the control group while Fig. 3b showssmall
intestineof rat treated with 200mg/kg of extract showing moderatevillouscollgpse
and doughing of epitheliuminto lumen, aso multifoca areasof glandular necrosis
(GN). Fig. 4ashowsthehistology of thenormd liver of arat from the control group
whileFg. 4b showstheliver of arat given 100mg/kg of extract showing an gpparently
normal organ, with mild periportal mononuclear cell aggregations. Fig. Sashows
the histology of thenormal kidney of arat from the control group whileFig. 5b
showsthekidney of arat given 100mg/kg of extract showing moderate cortical
congestion, pinkish cagtsintubules(arrows) and hyainedegeneration and thrombosis
of arterioles.

Theoral administration of the aqueous|leaf extract of Moringa oleifera at
limit dose of 5000 mg/kg body weight did not produce any sign of acutetoxicity or
instant death in any of thefiveratstested. Thissuggested that the extract haslow
acutetoxicity when administered oraly. According to Bruce (2006), any substance
with LD estimated to be greater than 2000-5000 mg/kg body weight given orally
could be considered of low toxicity and being safe. Al so, thechemica |abelling and
classification of acute systemictoxicity based onora LD, valuesrecommended
by the organi sation of Economic Co-operation and Development (OECD, Paris,
France) (Waum, 1998) areasfollow: very toxic, <5 mg/kg; toxic, >5<50 mg/kg;
harmful, >50<500 mg/kg; nolabel, >500<2000 mg/kg.

Therefore, thehigh LD, , (>5000 mg/kg body weight) of theagueousextract
obtained in this study indicated that the extract could be considered very safe
especialy when administered oraly where absorption may not be completedueto
inherent factorslimiting absorption inthegastro intestingl tract (Dennis, 1984). The
generaised foca areasof necros swith mononuclear cellular infiltration observed
in organs and tissues of the body were indicative of death of the cellsand the
body’ sattempt to get rid of the necrotic tissues. The administiration of theextract to
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ratsfor 21 daysat variousdosesdid not result inthe degth of theanimals; however,
histological lesionsoccurred intheliver, kidneys, heart, lungsand intestine. The
lesionsobserved in theliver and kidneys may be expected sincetheliver isthe
major organ of biotransformationinthebody (Kaplan, Szabo and Opheim, 1988),
whilethekidney isthe primary organ of excretion. Theactive/toxic principle(s) in
theextract may havebeen metabolised intheliver and excreted through thekidneys.
Thepresenceof lesonsinthelungsand theheart may beanindication of theextensive
distribution of the active/toxic principle(s) in the body. The extract also caused
intestinal lesionsintreated rats. The observedintestinal |esionsmay not be serious
enough to prevent complete absorption of nutrients.

L

Figure la: Photomicrograph showing histology of the normal heart of arat (H & E; x 350)

Figure 1b: Photomicrograph showing histopathology of the heart of arat previously treated
with 200mg/kg of the extract. There was a focus of myocardia necrosis, mononuclear cell
infiltration (MN) (H &E; x 350)
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Figure2a: Photomicrograph showing histology of the normal lung of arat (H & E; x 350)

Figur e 2b: Photomicrograph showing histopathol ogy of thelung of arat treated with 300mg/
kg of the extract. There was moderate pulmonary congestion and oedema, thickened inter
alveolar septa, and hyaline degeneration of blood vascular wall (black arrow) (H & E; x 350)

Figure 3a: Photomicrograph showing histology of the normal small intestineof arat (H & E;
x350)
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Figure 3b: Photomicrograph showing small intestine of a rat treated with 100 mg/kg of the extract.
There was moderate villous collapse, glandular necrosis (GN) and sloughing of mucosal epithelium into the
lumen (arrow) (H & E; x 350)

Figure 4b: Photomicrograph showing liver of arat with a mild periportal mononuclear cell aggregation
(arrow) (H & E: x 350)
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Figure5b: Photomicrograph showing thekidney of arat given 400mg/kg of the
extract. Therewasmoderate cortical congestion, pinkish castsintubules (arrow)
and hydine degeneration and thrombosisof arterioles(short black arrow) (H & E;
x 350)

CONCLUSION

Thisstudy was conducted on the aqueous | eaf extract of Moringato evaluatethe
acutetoxicity and the prolonged effect of extract administration on organsand
tissuesinrats. Therevised limit dosetest of Up and Down procedurewas used to
determinetheacuteord toxicity of theplant. Though theextract also caused intesting
lesonsintreatedrats, yet the observed intestinal |esonsmay not be seriousenough
to prevent compl ete absorption of nutrients. In conclusion, thelesionsfoundin
various organs suggest that the extract may have sometoxic potential. However,
no mortality wasrecorded; it should therefore be admini stered with caution when
used.
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