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ABSTRACT

This study was conducted to evaluate the effeatjpéous ethanolic extract of Mangifera indica stesmk on the
biochemical and haematological indices of adultimdbWistar rats, so as to determine how safe theaekis in
animals. Ten rats were separated into two groups, first group served as control while the seconaug was
administered 5000 mg/kg body weight of the extogcbrogastric intubation for 14 days. The resulb®wed that
there was significant elevation (p < 0.05) in tHeaned values of white blood cells count, lymplegymonocytes,
neutrophils, red blood cells and packed cell voluméhe treated rats when compared with the contftlere was
also a significant (p < 0.05) increase in the serlevels of Aspartate transaminase, Albumin and ik&n
transaminase in the treated rats when compared thighcontrol. These suggest that the aqueous elibagrdract
of M.indica stem bark might have immunostimulapingperties, may also stimulate the haematopoisgtstesn and
reduce oxidative damage of red blood cell membrdmgtsnay be slowly injurious to hepatic tissuesmifnals at
high doses and prolonged duration of treatment.
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INTRODUCTION

Plants have been used for food, medicine, buildiragerials and fuel for many centuries until now [Bhe World
Health Organization (WHO) noted that of the 119ndaderived pharmaceutical drugs, 74 % are usadddern
medicine in ways that correlated directly with thiaditional uses as Herbal plant medicine bywveatulture.
WHO estimated that about 80 % of the world popatatpresently uses herbal medicine for some aspédteeir
primary health care needs while plant products plag important roles in the health care systerthefremaining
20 %, who mainly reside in developed countries [Hngiferaindica L. belongs to the family Anacardiaceae; the
tree is a native of tropical Asia and is indigentwmghe Indian subcontinent, though it is now costglly naturalized

in many parts of the tropics and subtropics [2thedMangifera speciemclude M. foetida(Horse Mango) which
are grown in more localized areas Mangifera indica- the common mango or Indian Mango - is the onngo
species cultivated in many tropical and subtrdpiegions and its fruits are distributed worldwidkhe tree is
grown widely in different parts of Africa, and inidéria, it is found commonly in Benue and othertestaof the
country. M indica is used as medicine to treat several ailments ssclasthma, cough, diarrhoea, dysentery,
jaundice, pain, malaria, anaemia and diabetesl[4,620].
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Millions of people in various traditional societieecluding Nigeria have resorted to the use of redi plants to
treat their ailments. This dependence on naturadlyts has its merits, but care must be taken ma@ohsume
harmful plants or high dose of plant extracts twtld have deleterious effects on vital organsheftiody either in
the short term or long term. There are concernsdntain medical personnel that herbal medicines bealgarmful
to vital organs such as liver and kidneys. Howetrere seems to be paucity of information on sagebfuations of
medicinal plants unlike the therapeutic potenti@lsus, there is need to study the effects of tipdemats, which have
potential for therapeutic benefits, to ascertawirtBafety in animals using biochemical and haelogical indices.
Biochemical tests have immense benefits in the ndisig and monitoring of liver diseases[23], while
haematological assays are also useful in earlctieteof the effects of harmful xenobiotics. Thegent study was
therefore initiated to investigate the effect ofréwistering high dose aqueous ethanolic extradflafgifera indica
stem bark on the biochemical and haematologicat@sdof albino Wistar rats, to determine their saiie animals.

MATERIALS AND METHODS

Mangifera indicastem barks were harvested from North Bank areddakurdi (07 41 N, 08 37 E), Benue State,
Nigeria. The plant was identified and authenticatethe Botany Department of University of Agricuk, Makurdi,
Benue State, Nigeria.

Preparation of plant extract

The barks ofM. indica stem were collected, then cut into smaller pieaes sun-dried for two weeks. The dried
barks were pulverized with mortar and pestle, deah further sieved to obtain a coarse powder. khaaion was
carried out by a method earlier described [1]. fBrighe aqueous ethanolic solvent for extracticasvprepared by
mixing 800 ml of absolute ethanol and 200 ml oftiliéesd water, to obtain 80 % aqueous ethanol. A g§0fbarse
powdered stem bark was wrapped with a white pidaglath, tied and soaked in 500 trof the 80 % aqueous
ethanolic solvent (ratiol: 5) for 48 hrs. The egtr&solvent mixture was filtered with Whatman Ndiller paper.
The filtrate was left to dry at room temperaturdaivoratory bench, to obtain a crude extract.

Experimental animals

Permission was granted by animals’ caretakers aolLiBestate University to obtain some rats for sdiemesearch.
Twenty adult male Wistar strain of albino ra®attus norvegicus albinuseighing 160 — 240 g, were purchased
from the Animal breeding centre, Benue State UsitygrMakurdi, Benue State, Nigeria. They were mcatized to
the experimental room for two weeks at room tempeeawith 12:12 hr Light: Dark cycle. They werepkén clean
and large cages, fed with standard feeds purcHasedVital Feeds, Jos, Plateau State, Nigeria deancdrinking
water was providedd libitum The rat’s body weights were determined with altgling balance. Ten rats less by
one were used for acute toxicity studies while s were used for the main study. The animals \Wwarglled in
accordance with the guidelines and recommendatibtise ethical committee on the use of laboratariynals for
research.

Acute toxicity test

The LDsg was carried out by the up-and-down procedureNdt}e (9) rats were used for this study. Six ratsewve
separated into three groups of 2 rats each. Thieugg of rats (grpl-3) were administered aquechenetic extract

of M. indica stem bark orally at 1000, 1500 and 3000 mg/kg bedight respectively, and observed for signs of
toxicity like behavioural changes, increased redpiy rate, nervous imbalance and death within €l8Bince there
were no signs of toxicity or death, another 3 geo(# - C) of one rat per group were given oral dokéhe same
extract 3000, 4000 and 5000 mg/kg body weight retbpy. These rats were also observed for signgxitity
over 48 hrs and the Lfpwas determined.

Experimental design and administration of extract

The rats were randomly allocated into two groupS ahimals each. Rats in group A were untreatek eitract but
given equivalent volume of distilled water per kodly weight, and serve as control while those irugr8 were
treated with aqueous ethanolic extracMofindicastem bark at a dose of 5000 mg/kg body weighhefextract re-
suspended in distilled water. The administratiomxtfact is by daily orogastric intubation for aipd of fourteen
days.
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Blood collection

At the end of treatment with extract, rats wereesttzesized with chloroform and blood was colleéteth them by
cardiac puncture. About 1ml of blood was dispenised specimen bottles containing the anti-coagukodium
ethylene diamine tetra-acetic Acid (EDTA), whileottmer 1 ml was dispensed into clean Bijou bottl@seut anti-
coagulant and left to clot, to be used for biochehstudies.

Haematologicalassays

The whole blood with anticoagulant was used foagsd the haematological parameters using the X30 3himal

Haematology Auto-analyzer (Hitachi, Germany). Patars determined are packed cell volume (PCV), Iitedd

cells (RBC) count, White blood cells (WBC) countean corpuscular Haemoglobin concentration (MCHQ®am
corpuscular volume (MCV) Lymphocytes, Monocytes &telitrophils, using standard assay kits (Rochendisiics
Ltd, United Kingdom).

Biochemicalassays

Blood samples in the tubes without anticoagulargrenallowed to clot at room temperature and thémnggl with
centrifuge at 2000 rpm for 20 minutes. The seraevampirated with clean and dry pipettes; and tbhehamical
parameters were determined with an automated asralyditachi 902, Germany). The parameters are Alni
aminotransferase (ALT), Aspartate aminotransfe(@s&r), Alkaline phosphatase (ALP), Albumin, Totabfein,
Triglycerides (TG), Total cholesterol, CreatiniAatal bilirubin, Direct bilirubin, High density ligprotein (HDL)
cholesterol and Low density lipoprotein (LDL) chstierol. The assay was conducted using standary &gsa
(Roche diagnostics Ltd, United Kingdom).

Statistical analysis

All data obtained were subjected to statisticallymis using Student's-test using Statistical Package for Social
Sciences (SPSS for windows, version 12.0). Dat& wegpressed as mean * standard error of mean (SEM)es

of p < 0.05 were considered significant.

RESULTS

The minimum lethal dose (Ldg) of the M. indica extract was estimated as > 5000 mg/kg body weitis, the
acute toxicity study showed the extract to be f toxicity at a dose of 5000 mg/kg body weighttlzere were no
clinical signs of toxicity nor any death after 48ulns post-administration.

Haematological assays

The oral dose of 5000 mg/kg body weightvfindica stem bark extract produced a significant (p < Pedévation
in the values of PCV, WBC counts, RBC counts, Liogytes, Monocytes, Neutrophils, MCHC; but no digant
difference (p > 0.05) in the values of MCV (Tablel)

Biochemical assays

The biochemical evaluations showed that oral acstriation of the extract at the given dose prodwsigdificant(p
< 0.05) increase in Aspartate aminotransferasenifda aminotransferase, and albumin, while there was
significant (p > 0.05) difference in the levefdadirubin, total protein, creatinine, all formg$ cholesterols, alkaline
phosphatase and triglycerides (Table 2).

Tablel: Effect ofM. indica stem bark extract on Heamatological Parameters of &s

Parameters Group A (Control) | Group B (5000mg/kg
White blood cells (x 16/ul) 3.36+ 0.9 15.45+ 0.11*
Lymphocytes (%) 61.53+0.18 68.16+ 1.53*
Monocytes (%) 4.70+0.19 6.14+ 0.52*
Neutrophils (%) 21.02+1.38 25.12+1.56*
Red blood cells (x 18ul) 3.41+0.33 6.08+ 0.70*
Packed cell volume (%) 40.7+0.08 48.1+0.13*
Mean corpuscular volume (fl) 170.6+ 2.8 167.6+ 5.99
Mean corpuscular haemoglobin concentration (g/dl) 27.20£1.94 53.4+ 1.54 *

Values represent the Means + SEM, n = 5. The vakittsasterisk are significantly different from tbentrol at p < 0.05.
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Table 2: Effect of M. indica extracts on the Biochemical Parameters of Rats

Parameter Group A (control) | Group B (5000mglkg)
Alanine aminotransferase (1U/l) 194.8 + 26.77 27 AL.35*%
Aspartate transaminase (1U/l) 242.3 H37. 306.9 + 48.18*
Alkaline phosphatase (1U/) 5830 + 39.32 376.0 £ 38.41
Total protein (g/l) 71.88 +£3.59 77.0+£2.09
Total bilirubin (mmol/l) 13.3+0.12 12430.12
Direct bilirubin (mmol/l) 1.82+0.01 1.620.13
Albumin (g/l) 33.4+1.97 38.78 +1.34*
Creatinine (g/l) 56.26 +9.1 56.55 + 2.49
Total cholesterol (mmol/l) 1.34+0.18 1.74¥D
Triglycerides (mmol/l) 1.14 £ 0.70 1.28.54
High density lipoprotein cholesterol (mmol/ 1.0 £ 0.09 1.26+0.12
Low density lipoprotein cholesterol (mmol/| 2.98+ 0.6 2.72+0.08

Values represent the Means + SEM, n = 5. The valittsasterisk are significantly different from tbentrol at p < 0.05.
DISCUSSION

The oral minimum lethal dose (IsE) of the aqueous ethanolic extractMf indica stem bark estimated as > 5000
suggests that the extract may have low toxicitywdis earlier established that any substance witk, eEtimate
greater than 2000 mg/kg body weight by oral routeybe considered of low toxicity and safe in humghsb].
Earlier study [24] showed no mortality when a limitse of 2000 mg/kg body weight of an extract wariaistered
to animals orally and indicated that the extract loav acute toxicity.

Red blood cells are extremely susceptible to Ijedoxidation, since they are rich in unsaturatednbrane lipids,
have rich supply of oxygen and transition metalalyat. Lipid peroxidation occurs as a result of teaction
between free radicals and membrane lipids and risidered as an important feature of cellular iHR®y. The
observed significant increase in PCV, RBC counts, KICHC of the test rats may suggest that the eixtvAM.
indica stem bark has haematopoietic property and mightaeee erythropoiesis of animals and may increase
resistance to oxidative damage to red blood ceflmbranes. This is in agreement with previous studi8] which
reported thaM. indicastem bark extract has potential for boosting thenhatopoietic system of rats, and it was also
earlier reported tha¥l. indica stem bark extract has antianaemic properties, ightnimprove erythropoiesis and
probably reduce oxidative damage to RBC membrah®} fhereby preventing exposure of the erythraeyte
destruction by macrophages [15], in anaemic rabb#dier induced by phenylhydrazine hydrochloridée
antianaemic property d¥l. indica stem bark extract was attributed to the presefic®me phytochemicals which
act as antioxidants in animals [19]. The significacrease in WBC and the differential leukocytesms in the test
animals suggests that the extract may have immgigabproperties, by stimulating increased produciof white
blood cells, thereby boosting the defence systethefinimals. This is in agreement with earliedifirgs [10] that

M. indica extract might have immunostimulating propertiediich may account for the use of the plant for
medicinal purposes by traditional medical praatiéics. Herbal extracts have  potential application a
immunostimulants and could act against a broadtspacof pathogenic microorganisms. The effect isedo
dependent and there is the tendency for overdoseocitur, therefore dosage optimization is strongly
recommended[26].

Alanine aminotransferase (ALT) and Aspartate amaratferase(AST) have been established as markers of
hepatocellular injury while Alkaline phosphatase@Lis a marker of cholestasis [1, 23]. The sigaificelevation
in the activities of AST and ALT in the serum oftenimals suggests that aqueous ethanolic exifadt indica
stem bark might induce hepatocellular injury inmaals. These increases of ALT and AST levels inrsemay be
due to leakage from hepatocytes through peroxidatismage of their membranes [12] leading to ineeas
membrane permeability. Findings have shown thasigent elevation of serum ALT, AST and ALP ardatae
markers for alcoholic hepatotoxicity [7, 9]. Thesezymes are usually raised in acute hepatotoxmitynild
hepatocellular injury, but tend to decrease withigmged intoxication, as a result of severe damadhe liver [ 8,
14]. Earlier investigators reported an increasseirum ALT activity in methimazole-induced hepatatity in mice
[17] while other findings revealed an increase inTAactivity in oral acetaminophen-induced hepatatiby in rats
[22], providing a biochemical evidence of signifitdiver damage. The oral administration of 100nugeous
extract ofM. indicastem bark for 14 days causes a significant incrgageST activity [13]. Serum albumin and
total protein are some of the markers of liver dgstion while albumin transports bilirubin and atlsebstances in
blood [23]. The significant increase in the levelatbumin may indicate that the synthetic functafrthe liver has
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not been significantly affected yet and also suggiest free albumin is elevated due to the decrbdseel of
bilirubin in the test animals. The bilirubin form&dm breakdown of red blood cells in the reticetadothelial cells
are transported in plasma bound to albumin [23]theodecrease in bilirubin level, as a result afuction in the
natural oxidative break down of red blood cellsyraacount for the observed increase in albumidess albumin
was bound in the treated rats. It therefore sedmastheM. indica stem bark extract might provide resistance to
oxidative break down of red blood cells membranes may be considered safe only at lower doses thiigher
doses might be injurious to the liver hepatocytese non significant difference in the levels ofka&line
phosphatase, Bilirubin, Total protein, Creatini@holesterols and Triglycerides suggests that tkhisaet, even
though might increase or decrease these biochepacameters in animals, but may not interfere §igamtly with

the metabolism of these biochemical parametersmitte duration of the study.

CONCLUSION

This study therefore showed that aqueous ethapatiact ofMangifera indicastem bark may increase the rate of
erythropoiesis, slow down the natural process adative breakdown of RBCs and may also promotdrtiraune-
stimulatory activities of WBC, but might be slowhjurious to the hepatocytes of animals at higheses and long
treatment regime. Therefore, those who use theecextkact for treatment of diseases should execaséion, to
avoid high doses and prolonged treatment, whicthhfigve deleterious effect on vital animal tissues.
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