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ABSTRACT

The therapeutic use and toxicological implicatidmptant materials is dependent upon the differdmttpchemicals
present and thus safety of its consumption by dsiarad human. Aqueous cocoa powder extract wassidg to
phytochemical screening and toxicological (acutd ahronic) studies using female albino rats. Adotecity study
was done using twenty five rats (divided into fiveups of five rats each). Chronic toxicity studgswlone using
different doses (200mg/kg, 300mg/kg, 500mg/kg, 1@@Dmg/kg) of aqueous cocoa powder extract adreirdt
orally to forty female albino rats (divided intové groups of eight rats each) continuously for 49sdwhile the
control group was given rat chow and water only s.idas determined after oral administration of a $endose of
the extract while plasma urea; creatinine; aspagtaransaminase and alanine transaminase activitiese
measured to determine nephrotoxic and hepatotdiécteof the extract. The result of the phytochahscreening
showed that the extract is abundantly rich in flagils, alkaloids and terpenoids; appreciably righ ¢ardiac
glycoside, anthraquinone glycoside, tannin, andnatherich in saponin but lack cardenolide. The Jg[alue was
found to be above 5000mg/kg and the plasma uremtiaine, aspartate transaminase and alanine tramsase
activities were found to be within normal rangepugh with mixed level of significance among the iathtered
doses in comparison to the controls. Short and ltargh administration of aqueous cocoa powder extrai¢hus
non-toxic as it may not potentiate renal and hepaikicity and may be considered safe for animalscanption.
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INTRODUCTION

Globally, the trend in the management of chrongedses is driving towards modifying existing knalgle of the
use of plant materials, discovering new activitireplant materials and removing the taboos assettiafth the use
of such plant materials especially in Africa, ndyaligeria. This global change is consequent todéeelopment of
multidrug resistance, non-drug compliance by pa&iedevelopment of secondary complications and sftects
associated with the chronic use of some drugsseadie management. Africa is rich in such futurengsiog and
hopeful solutions to these problems consideringvttet number of discovered and yet to be discoveratihssified
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plant species available in the continent. This $ngost-effective solution will improve human héaétnd prevent
disease progressions thus having a profound bémldfitpact.

About eighty per cent of the world population pautarly in the developing countries depends torgdaxtent on
traditional medicines mainly derived from plant szes for the management of chronic diseases [I[t§ is the
main reason why research is being intensified ¢ntifly as many plant species as possible with piatetherapeutic
values [3, 2]. With modern medical practices, thisrthe need to compare efficacy of identified plasaterials with
existing standard drugs using scientific and chhtata and probably amalgamate them for theirrgysiec effects.

There is thus a need for conducting research irbdhedrugs, developing simple bioassays for biolagic
standardization; pharmacological and toxicologeahluation; and developing various animal modetstdaicity
and safety evaluation. It is also important to legth the active component(s) from these plantaststMany
traditional medicine in use are derived from methtiplants, minerals and organic matter [4].

Among the 21,000 plants listed by WHO that are Usednedicinal purposes around the world, 2500 seare in
India, out of which 150 species are used commdyctal a fairly large scale[2]. India is the larggsbducer of
medicinal herbs and is referred to as botanicaleyaof the world [5].

The current research focuses on the phytochemicaésing and determination of toxicological imptioa of the
use of aqueous cocoa powder extract in order tigirigs medicinal value and safety for consumption

MATERIALSAND METHODS

Sour ce of cocoa powder
Pure cocoa powder was obtained from appetizing émmdpany, Ibadan, Nigeria and used for the study.

Phytochemical screening

Phytochemical screening was performed using stdngiarcedures described by Trease and Evans; arulvSiat
[6, 7]. This include test for anthraquinones, tagids, flavonoids, saponins, tannins, alkaloidsgenolide, phenols
and cardiac glycosides.

Careof Animals
The care of the animals was in accordance withJ®d’ublic Health Service Guidelines [8].

Environmental factors (such as space, light, n@sd, temperature), that affects animal well-beiregesmaken care
of. Cages were made of wooden nontoxic materiats sanooth surfaced; prevented animal escape and &llio

cleaning, disinfecting and regular animal handlimgevented accidental entrapment of animals and ok

projections that may injure the animals. Animal $®@is well ventilated, and relatively silent frowise.

Acute toxicity study

Acute toxicity study was performed according to M&rld Health Organization guideline (WHO) and the
organization of economic co-operation and develogngriideline for testing of chemicals (OECD usitrty
female albino rats [2, 9].Female rats were usedure literature surveys of conventionalshBests showed that
there is little difference in sensitivity betwedretsexes but when differences are observed, feraadegenerally
slightly more sensitive than male [10].The methdéd.arke was employed in the estimation of acutd aradian
dose (LBy) [11]. The LDy, was calculated using the method of maximum lilasith [12].

Five animals were used for each dose level (300, 5000, 2000 and 5000 mg/kg body weight). The atdrwere
fasted overnight (food withdrawn but not water)optio dosing after which the animals were weigheddtermine
the fasted body weight. The administered doses wa&l@ilated according to the body weight. The copoader
was measured, dissolved in 1mls water and admieist&s a single dose, using oral cannula. After the
administration of the aqueous cocoa powder, foosl fiwether withheld for about 4 hours.

The animals were group-caged according to the dasleobserved individually for signs of toxicity exftdosing;

twice during the first 30 minutes, hourly duringtfirst six hours, two hourly during the first 2durs, and daily for
a total of 14 days.
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Toxicity signs given consideration include changeskin and fur, eyes, respiratory and central aesvsystems
(tremors and convulsions); behavioral patternyatin, diarrhea, sleep and moribund condition. dtsetrol group
also comprises of five rats but was given 1mls niatgtead of aqueous cocoa powder extract.

Chronictoxicity study

Forty female Wilstar strain albino rats were useddétermine the chronic toxicological implicatioh afjueous
cocoa powder extract. This was performed usinglrand. liver enzyme markers of toxicity as these taezmain
organs responsible for regulatory metabolism anstevaxcretion. Plasma urea, creatinine, aspanasaminase
and alanine transaminase levels were determinedhdtppods described by Wybenga et al., Henry et rad. a
Schumann and Klauke respectively [13, 14, 15].

Data Analysis

Data analysis was done using SPSS version 17 tstatipackage. All variables were expressed as Maah
standard error of mean (Mean + SEM) and differemeesean between groups was done using ANOVA. Siedi
significance level was set at p<0.05.

RESULTSAND DISCUSSION

Table 1: Phytochemical screening of cocoa powder

Alkaloids +++
Terpenoids +++
Flavonoids +++
Phenol ++
Cardiac glycosides ++
Anthraquinone glycoside ++
Tannin ++
Phylobatannin ++
Saponins +
Cardenolide -
Key:

+++ Abundantly present
++ Appreciably present
+ Present

Absent

Table 1 above shows the phytochemical screeningooba powder revealing the presence of alkaloids]iac
glycosides anthraquinones, flavonoids, terpenas@gonins, phylobotannin and tannins, while carddeolvas
absent.

Table 2: Thevariousdoses of cocoa powder and acute toxicity

Dose (mg/kg) Dose difference  Number of rats  Nunadfeleaths| Mean death
Control (1 ml water) 0 5 0 0
300 300 5 0 0
500 200 5 0 0
1000 500 5 0 0
2000 1000 5 0 0
5000 3000 5 0 0

Table 2 above shows that no casualty was obsemedgthe rats even at 5000mg/kg dose

Calculation of LDg
LD 50 = Maximum dose - Y/ Number of rats per group
Y= sum of mean death
LD50 = 5000 - 0/5
= 5000
Thus, LDy, for cocoa powder is 5000
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Table 3: Summary of toxicity markersamongst the groups

Dose/ Parameters 200mg/kg  300mg/kg500mg/kg 1000mg/kg Contr,
AST (IU/L) 458+28 455+19 50410 43327 420+1.6
ALT (IU/L) 75+23 90+19 105+20 133+19 27340
Urea (mg/dl) 63.0£26 73.5%1.7 79.4+52 75.0+3.7 54.0+3.2
Creatinine 0.6+0.2 086D. 0.8+0.02 .7+0.1 0.77 £0.21
(mg/dl)

Table 3 above shows the markers of renal and hegaticity following aqueous cocoa powder extract
administration in rat. Values were expressed asnMe8EM and levels of statistical significance wassidered at
p<0.05 as indicated by *

The medicinal value and use of any plant mateigaldependent upon the type, class, and amounteodlifferent
phytochemicals present and the method of extraaioployed. The result of the phytochemical scregsinggest
that aqueous cocoa powder extract is abundanttyindlavonoids, alkaloids and terpenoids; apptagiaich in

cardiac glycoside, anthraquinone glycoside, tanptirenol; rich in saponin and lack cardenolide @&l

Acute oral toxicity from any substancerefers tosthadverse effects that may occur following orahiadstration of
a single dose of the substance, or multiple do$é¢seosubstance given within 24 hours while chraoixcity is

beyond this time frame. The toxicological evaluatmf a plant material is usually done to deterntime possible
collateral effects of the plant materials and tsuga safety of its consumption by animals and hurihis toxicity

may be inherent of the herbal products or consemfehe method of extraction [16].

In interpreting results from toxicological studiesnsideration must be given to the vehicle of amistiation as this
may be the avenue for the observed toxicologicaissiln this case, the toxicological signs mayrbenfthe vehicle
and not the plant materials per se.

Investigation of the acute toxicity has been désctiby Lorke as the first step in the toxicologiicalestigations of

an unknown substance [10]. The index of acute iiyxis the LDy, The chemical labeling and classification of
acute systemic toxicity of substances based onlddg) values recommended by the Organization for Ecoaomi
Co-operations and Development are as follow: veryct (< 5mg/kg body weight), toxic (>5 anebOmg/kg body
weight), harmful (>50 ang500mg/kg body weight), and no label (>500 a2D00mg/kg body weight) [8]JAny
LDs, values greater than 5000mg/kg body weight arellystensidered to be of no practical interest [Iajom this
study, the LI, value for agueous cocoa powder extract was foartzetabove 5000mg/kg (table 2), thus aqueous
cocoa powder extract is not toxic when administdsgdthe oral route and may be considered safe tiona
consumption.

LDs value is affected by some other factors such amarspecies and strain, age, gender, diet, beddimdpient
temperature, caging conditions and time of the tlays its extrapolation in man must be carefullpeas the result
will provide only a ballpark estimate of human ktty [17].

From the chronic toxicity study (table 3), it wasserved that there was a majorly non-significar(p5) increase
in plasma AST levels while a significant (p<0.0®ctease in plasma ALT level was observed when coedpaith

the control (table 3). Both AST and ALT are markefdiver toxicity with ALT much specific about meare of
hepatocellular integrity.

Considering renal toxicity measures, a mixed sigaift increase in plasma urea concentration wasreed (table
3), though the values are within the normal rantf].[Also, a non-significant (p>0.05) change in flasma
creatinine concentration was observed in the edtises used (table 3).

CONCLUSION
The LDso and chronic toxicity marker results obtained fros study suggest that acute and chronic admatistr
of cocoa powder extract may not potentiate anyifogmt toxic effect. Thus, its consumption and feewhatever

purpose may be recommended. Also, the result ofophgmical screening suggests its potential mealicialue
that needs to be further investigated and detewine
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