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ABSTRACT

Abrus precatorius leaves have been used in tratitionedicine for the treatment of a variety of dises including
cough, malaria and infertility in women. It has @lbeen shown to have various useful pharmacologiffatts. In
this study, oral acute toxicity of the aqueous, 7@%thanol, Petroleum ether and Acetone extractsewer
investigated. The graphical method of Miller andrfer was used to estimate their LD50, using gradedes<
5000 mg/kg (oral limit dose). Mortality rate, bodpd organ weight changes were also measured itredtment
groups.Acetoneextract had the lowest LD50 value (187mg/kg) intiiicahigher toxicity. The study also revealed
that methanol was the least toxic solvent (3942g)gllsed in the extraction. Histopathological resuteveal
pathological changes in the organs examined, réngal possible hepatotoxicity, cardiotoxicity angphrotoxicity

of the extracts at the oral limit dose.

Keywords: Abrus precatoriussolvent, extraction, polarity, toxicity.

INTRODUCTION

Medicinal plants have increasingly become an irglegart of the human society with regards to thiearapeutic
uses. Thus, phytomedicine research is now beinghgted, as shown by the resolutions and recommiendat
given by the World Health Organization, which adsas the application of scientific criteria and hoets for proof
of safety and efficacy of medicinal plants. Pattcly, in the AFR/RC49/R5 and AFR/RC50/R5 resolotioon
Essential Drugs in the WHO African Region, memliates were urged to encourage medicinal plant refseand
to promote their use in health care delivery syst¢hp. Yet, safety and efficacy data are availdbleonly a few
plants. In the face of scarce information on thtetga efficacy and phytochemical characteristicsddferent
compounds, it is difficult for drug companies te@ss the potential utility or value of these conmaisufound in our
rich indigenous plant resources.

Acute toxicity test is test in which single dosetbé drug is used in each animal on one occasity fon the
determination of gross behavior and LD50 (the deki&h has proved to be lethal (causing death to 50%he
tested group of animals). It is usually the fitgpsin the assessment and evaluation of the tdwacacteristics of a
substance. It is an initial assessment of toxicifaarations, providing information on health hazalitely to arise
from short-term exposure to drugs [2]. The LD50 doparticular substance is the amount that carxpected to
cause death in half (i.e. 50%) of a group of sormgigular animal species, usually rats or mice, whdministered
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by a particular route [3]. It is usually expressedthe amount of chemical administered (e.g. Mdings) per 100 g
(for small animals) or per kilogram (for bigger gadis) of the body weight of the test animal [4D30 obtained at
the end of a study is reported in relation to tate of administration of the test substance e3pQ_(oral), LD50

(dermal) etc. The most frequently performed lestatly is the oral LD50. Generally, the smaller L0 value,

the more toxic the substance is and vice versa.

Abrus precatoriuss one of the plants with a wide traditional méutidt use across different cultures, globally. lais
legume with long, pinnately compound leaves offdmaily name — Fabaceae. Its flowers are arrangedoiet or
pink clusters. The seed pod curls back when it szem reveals the seeds [5]. The seeds are trusttaped, 1.5-
2cm long, with attractive scarlet and black colbrhas slender branches and a cylindrical wrinldesm with a
smooth-textured brown barlbrus precatoriuss derived from the Greek worbrus which meandelicate and
refers to the leafletgrecatoriusrefers to ‘petitioning’ and was chosen becauséhefuse of the seed in Rosaries.
The present study hereby investigates the oratitgx(LD50) of different solvent extracts @&brus precatorius
Linn leaves in wistar rats.

MATERIALS AND METHODS

Plant Materials

The leaves oAbrus precatoriusvere collected from a farmland in Urualla, Ide&torth Local Government Area of
Imo State. The botanical identification and autlvation was done by Dr G.E Omokhua, of the Foyeaind
Wildlife Management, Faculty of Agriculture, and D¥.L Edwin of the Department of Plant Science and
Biotechnology, College of Applied and Natural Sces, University of Port Harcourt. The Voucher speai was
deposited at the Department of Plant Science ante&hinology Herbarium and was assigned specimerbaum
UPH/NO-P-052.

Equipment and Reagents

Photo Microscope (Olympus, Japan), Rotary Evaporétieildolph Instruments, Germany), Hand-held té&ssu
homogenizer (Omni International), Mettler — tole@mbH digital weighing balance (Type BD202, SNR 0865
Uniscope Laboratory Centrifuge (Model M800B, Suigifid Medicals and Essex, England) are the instnisne
used. Syringes (1 mL, 5 mL), oral cannula, cottmolHeparinised and non heparinized sample bottisillary
tubes, EDTA bottles, Microscopic slides (Olympughir@), hand gloves, Giemsa stain, Metharstetone,
Petroleum Ether, Silica gel (200 - 400 mesh), iPiecid, Tannic solution, Potassium mercuric iodiéerric
chloride solution, Hydrochloric acid, Chloroformp@um hydroxide, Tetraoxosulphate (V1) acid andderadorff's
reagent (Sigma Aldrich, St, Louis, MO, USA) weremlised. Other chemicals such as sodium hydrog@#um
nitrite, ferrous chloride, ammonium thiocyanatejrainum chloride, potassium dihydrogen phosphateptessium
hydrogen phosphate manufactured by Merck, Germasrg wiso used. All other reagents used were ofytcell
grade and were prepared according to specificatisimg appropriate solvents and distilled water.

Solvents

The toxic effects of 4 commonly employed solvemghe extraction process for medicinal plants wested on
wistar rats. The solvents used in the current s{urdthe ascending order of polarity) were petrateether, acetone,
70% methanol and water.

Phytochemical screening:
Qualitative phytochemical analyses of aqueous, Téthanol, acetone and petroleum etAemrecatoriusleaf
extracts were conducted following the standard gdaces [6].

Acute Toxicity Study

Rats of both sexes, in separate cages, were gisgnk oral limit dose of 5,000 mg/kg b.wt of tiéerent solvent
extracts while a control animal received distillwdter. The treated rats were monitored for sign#ogicity and

mortality at the first, second, fourth and sixtruhdor immediate toxicity signs. Mortality observedeach group
within 24 hrs was recorded.

Thereafter, depending on the level of tolerancéheflimit dose, subsequent doses (less than thedose, if not
well tolerated or greater than the limit dose, élMolerated) were administered to rats of five geup. They were
observed daily for an additional 7 days, for sigrisdelayed toxicity. The percentage mortality valusere
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converted to probit values by reading the corredpanprobit units and plotted against log dose.sltihe LI},
was estimated graphically using the probit value torresponds to probit 5 or 50 % [7].

The body weight of the rats was recorded beforertretment period, throughout the treatment peaiod after the
treatment period. The group’s mean body weightsevedso calculated. All surviving rats of the letsee doses
were fasted for 16-18 hours, and two rats from egrdup were then sacrificed for necropsy examimatithe
internal organs were excised and weighed. The graf®logical observations of the tissues wereoperéd by
histopathological examination.

Anesthesia was induced by administration of 1% rcisle in 25% urethrane (w/v) (5ml/kg). Blood waslected
from the heart for haematological and biochemicsdlgsis. Internal organs were excised, preparedvegighed
using Mettler — toledo GmbH digital weighing balancWeight of excised organs was standardized g Y&r
body weight of animals and the organs were thesgoved in 10% formol saline for histo-pathologieghmination.

Histopathology

The liver, kidney and heart of all the animals wigxed in 10 % buffered formalin in labeled bottlesnd processed
routinely for histological examination. Tissues edted in paraffin wax were sectionedud thick, stained with
haematoxylin and eosin, mounted on glass slidegterdexamined under a standard light microscope.

Ethical Consideration

Ethical approval for the study was sought from Research Ethics Committee of the College of He@tilences,
University of Port Harcourt. The study was conddcie accordance with the Organization for Economic
Development guidelines on good laboratory praciiog use of experimental animals [8].

RESULTS

Acute toxicity study for A. precatorius solvent extracts

The experimental rats treated with acute oral Isioise of 5000 mg/kg body weight of different solveaf extracts
of A. precatoriusdisplayed appreciable changes in physical actigityl signs of apparent toxicity symptoms
(fatigue, paw licking, watery stool, salivation, ithing and loss of appetite) and mortality up to @urs post
treatment, indicating that the LD50 of the cruderaots in rats is significantly less than 5000 ngg/Khen,
subsequent doses of the individual extracts wendrastered (240, 480, 960, 1920mg/kg).

LD50 values were calculated by probit analysis imit85% confidence limits. The percentage mortal@ues are
plotted against log-doses (Figure 1-4) and therdts® corresponding to probit 5, i.e., 50% wasrdeted and the
results are as shown in Table 3.

Table 1: Percentage Yield of Extracts

Plant Part Usec | Weight of Plant Sample Used (¢ Solvent Type Extract yield (%)
Leave! 70C Petroleum Ethe 13.7g wiv
Leaves 681 Acetone 15.9 g wiw
Leaves 527 70% Methanol 18.4 g wiw
Leaves 300 Agqueous 16.1 g wiw

Table 2: Phytochemical constituents of extracts oA. precatorius leaves

Pelagia Research Library

Phytochemical constituents| Aqueousg 70% Methano| Adene | Petroleum Ether
Alkaloids - + + +-
Glycosides + T+ T+ i
Tannins + T+ T
Flavonoids ++ ++ + ¥
Saponins + + + T
Triterpenes T+ R ;
Steroid: ++ + + T+
Gums and mucilage
Proteins N N
Starch + + ++ +
Fats and fixed oils + ++ ++ +++
Present = + Absert -
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Table 3: Results of LD 50 Dose Determination Folloing the Administration of A. precatorius solvent extracts

Solvents Doses (mg/kg Log dose  Mortality rate  Modlity ratio | % Mortality
240 2.38 0 0/5 0
480 2.68 1 1/5 20
Aqueous 960 2.88 1 1/5 20
192( 3.1¢ 2 2/5 40
5000 3.70 4 4/5 80
240 2.38 0 0/5 0
480 2.68 1 1/5 20
70% Methanol 960 2.88 1 1/5 20
1920 3.18 2 2/5 40
500( 3.7¢C 3 3/5 60
24C 2.3¢ 0 0/5 0
480 2.68 2 2/5 40
Acetone 960 2.88 4 4/5 80
1920 3.18 4 4/5 80
5000 3.70 5 5/5 100
24C 2.3¢ 1 2/5 40
48C 2.6¢€ 3 3/5 60
Petroleum Ether 960 2.88 3 4/5 80
1920 3.18 5 5/5 100
5000 3.70 5 5/5 100
20 70 -
80
70
60
50
40
30
20
10
0 T T 1
2.5 3.5 4 2.38 2.68 3.18 3.7
Fig 1 Fig 2

Table 4: Results of median lethal dose determinatioof A. precatorius solvent extracts

Solvent extracts| Log LD50| LD50 (mg/kg)
Aqueous 3.370 2,345
70% Methanol 3.596 3,942
Acetone 2.272 187
Petroleum eth¢ 2.61( 407

Effects of acute oral administration ofA. precatorius extracts on body weights and organ weights

There were no significant differences in changesalgulated body weights of test animals compaoethé control
after acute administration of the aqueous extratitanimals in this group exhibited normal changeweight
without a marked increase as shown in Table 5.tireat with 70% methanol and Petroleum ether didcaote a
net weight gain or loss, whereas the Acetone extagsed a drastic weight loss in test animals.@R0
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Figure 1-4: Plot of percentage mortality against Ig dose following oral administration of graded dose of different A. precatorius leaf
extract. (Fig 1: Aqueous extract, Fig 2: 70% Methanl extract, Fig 3: Acetone extract and Fig 4: Petrieum ether extract)

Table 5: Body weight of experimental animals aftepral acute administration of A. precatorius extracts

. Treatment groups/Doses

Extract Weight (g) Control 240mg/kg | 480mg/kg | 960mg/kg| 1920mg/kg 5000vkg
Aqueous Initial 186+ 4.0 185+3.0 187+7.0 186 £ 3.0 188 +8|0 87%4.0
Final 232+ 1.0] 226+ 1.0 221+ 5( 216 £ 2{0 2138 208 + 2.0
70% Methanol Initial 185 +2.0| 187 +2.0/ 188 +2.( 187 +2/0 182.@ | 187 +2.0
Final 234+ 1.0] 220+ 1.0 213+ 5( 202+ 2|0  198.8* | 196 + 2.0*

Acetone Initial 187 +2.C | 185 *6.( 188 +3.C | 187 +4.C 18€ +6.C 188 +4.(
Final 235 +4.0| 190 +3.04 184 +5.0f 178 £7.0* 1#2.0* | 166 *6.0*
Initial 188 +3.0| 187 +7.0 186 2.0 189 +5/0 183.6 | 189 +4.0
Petroleum Ether | Final 237 £7.0] 201 +4.0/ 198 *6.0* 193 +4.0* 18.0* | 183 +3.0*

Data represents the Mean + S.E.M for each groumats, n = 5.
*p<0.05 = significant difference

Table 6: Organ weight of experimental animals aftelacute oral administration of A. precatorius leaf extracts

Treatment groups/Dose

Extract Weight (9) [ Conirol [ 240mgikg | 480mglkg|  960mglkg] 1920mg/k§ _ 50007kg
AQUEOUS Heart 0.82%0.03| 0.79t0.04 0.77+0.06  0.74+0.04 _ 0.69+0.03 .6880.05
Liver 6.6710.14] 6.55t0.19 647011  6.3910.14 _ 6.37+0.14 214011

Left Kidney | 0.59+0.03| 0.57+0.04 0.57+0.02  0.56+0.01 0.57+0.p7 .56£0.03
Right kidney | 0.€3+0.C2 | 0.€1+0.C4 | 0.62+0.C5 | 0.€2+0.04 0.€3+0.C5 0.6(+0.0z

70% methano Heart 0.€1+0.C5 | 0.76+0.C2 | 0.76+0.C4 | 0.73+0.04 0.65+0.C4 0.62+0.05
Liver 6.63+0.12| 6.65+0.0§ 6.62+0.06  6.57+0.06 6.52+0.p5 .3480.18
Left Kidney 0.61+0.07| 0.58+0.07 0.57+0.0f  0.54+0.06 0.49+0.p7 .48£0.03
Right kidney | 0.68+0.0 | 0.65+0.03 0.63+0.0p  0.58+0.01 0.58+0.p3 55£0.06

Acetone Heart 0.83+0.04| 0.73#0.04 0.64+0.0p 0.57+0.04 0.51+0.040.48+0.02
Liver 6.29+0.16| 6.1340.03 6.01+0.0f  5.47+0:0p6 5.22+0.02 | 5.07+0.1%*

Left Kidney 0.66+0.C | 0.56+0.2 | 0.55+0.(3 | 0.49+0.0¢ 0.49+0.@2 0.48+0.4

Right kidney | 0.68+0.08| 0.57+0.01] 0.53+0.08  0.52+0.Q1 0.50+0.p7 .47£0.06
Petroleum Ether | Heart 0.84+0.05| 0.72+0.05 0.63+0.0p  0.62+0.04 0.56+0.p8 .55£0.04
Liver 6.30+0.12| 6.124#0.0§ 6.11+0.0f  5.3940.06  5.194+0.045.02+0.18*
Left Kidney | 0.64+0.03| 0.55+0.03 0.52+0.0p  0.46+0.06 0.42+0.p9 .42£0.01
Right kidney | 0.72+0.01| 0.63+0.03 0.61+0.0p  0.58+0.Q1 0.54+0.p9 .51£0.02

Data represents the Mean +S.E.M for each grougats, n = 5.
*p<0.05 = significant difference; ** p<0.01 = higlyl significant
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Generally, there was weight loss in the vital oggaramined (p>0.05) (Table 6). Marked shrinkinghef liver were
seen in Acetone and Petroleum Ether extract trestgdals (p<0.01).

Histopathological examination: Histopathological examination of the liver, heand kidney ofA. precatoriudeaf
extract treated rats showed significant morpholalgilifferences, only at high doses of 5g/kg as showFigures 5
— 7 H&E, x300) Treatment with acetone and petroleum ether estraere profoundly more toxic to the rats’ vital
organs especially the liver as shown in the figurelew. Generally, damage to organs was seen tuilder with
the agueous and 70% methanol extract treatmenth®ather hand, severe vascular congestion, gldossierosis,
enlarged vascular glomeruli and oedema were obdenveéome cells of the tubular epithelium of thergy of

treated rats.

Fig 5b Fig 5¢ Fig 5d

Fig 5a: Kidney of a Control Rat

Fig 5b: Kidney of an Aqueous Extract Treated Rat

Fig 5c¢: Kidney of a 70 % Methanol Extract Treated Rat
Fig 5d: Kidney of an Acetone Extract Treated Rat

Fig 5e: Kidney of a Petroleum Ether Treated Rat

Fig 6¢ Fig 6d
Fig 6a: Heart of a Control Rat

Fig 6b: Heart of an Aqueous Extract Treated Rat

Fig 6¢: Heart of a 70 % Methanol Extract Treated Rat
Fig 6d: Heart of an Acetone Extract Treated Rat

Fig 6e: Heart of a Petroleum Ether Treated Rat
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Fig 7b ' Fig 7c Fig 7d Fig 7e

Fig 7a: Liver of a Control Rat

Fig 7b: Liver of a Aqueous Extract Treated Rat

Fig 7c: Liver of a 70 % Methanol Extract Treated Rat
Fig 7d: Liver of a Acetone Extract Treated Rat

Fig 7e:Liver of a Petroleum Ether Treated Rat

DISCUSSION AND CONCLUSION

The property of extracting solvents significantffeats the measured total phytochemical contenlvedo polarity
is an important parameter that affects the yieldagblant material, thus the higher the polaritye thetter the
solubility of compounds such as phenols. In ouestigation 70% methanol had a higher percentadd yiere
than the other solvents employed. Water is uniVesgaent, used to extract plant constituentss Mvidely used by
traditional medicine practitioners in extractiomwever other organic solvents such as alcohols haee found to
provide more abundant elements. Methanol is molar plean ethanol and was thus chosen for this stBygyadding
water to the absolute methanol up to 30%, the fiplaf the solvent was increased [9], in additiena possible
dilution effect. Ether is commonly used selectivédy the extraction of coumarins and fatty acid®][While
Acetone extraction favors more lipophilic than hghilic substances. This is perhaps why in the priesteidy more
phyto-constituents were extracted using 70% Methidram with Acetone and Petroleum Ether.

Saganuwaret al reported an estimated median lethal dose (LD5035&9 mg/kg for aqueous extract Abrus
precatoriusleaf [11]. This is similar to 2345 mg/kg LD 50 @oebtained from our toxicity studies. However, our
study went further to provide estimated LD50 valtms70% Methanol, Petroleum Ether and Acetoneaetsr as
follows; 3942, 407 and 187mg/kg respectively. Tkuilently showing that 70% methanolic and aqueotrisa€ets
are safer than acetone and petroleum ether extracts

The effect of acute oral administration Af precatoriusextracts on body weights and organ weights wese al
studied. From the present study, there was a shghheéase in calculated body weights of test arsnraated with
the aqueous and 70% Methanol within the test petitmlvever, Acetone and Petroleum ether treatmensezh
significant weight loss in the test animals. Tha&yaveight changes are indicators of adverse effettdrug or
chemical and it is significant since the body weilgiss was more than 10% from the initial weighhigher doses
[12]. Organ weight also is an important index of/giblogical and pathological status in animals [T3je relative
organ weight is fundamental to diagnose whethermotigan was exposed to the injury or not. Markednghrg of
the liver were seen in Acetone and Petroleum Etleact treated animals, it may be due to the tzat the liver
plays a central role in metabolizing and excretbrthemicals and is susceptible to the toxicityrfrthese agents
[14]. Little wonder then, thaiepatotoxicity and drug-induced liver injury acctaufor a substantial number of drug
candidate failures in toxicity testing.

The photomicrograph of the heart, liver and kidsegtions of the test animals (H & E x 300) showesiaus
pathological changes, thus alluding to the toxielef the extracts. The Acetone and Petroleumreatkizacts were
especially observed to be hepatotoxic and nephiotixhe oral limit dose of 5000mg/kg. Howeveistblaim will
be fully ascertained with further studies on tHeefof treatment on enzymatic parameters.
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In conclusion, this study has provided data omested LD50 of various solvent extractsAofprecatoriusn rats;
thus forming a basis for further studies on the-acite and chronic toxicity effect of this pharmagically
important plant. The information contained herevatfo serves as a guide into choice of extractihgests in the
processing of medicinal plants.
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