Available online at www.ijpab.com

ISSN: 2320 — 7051

International Journal Int. J. Pure App. BioscR (4): 203-209 (2014)
of Pure & Applied
’ Bioscience

INTERNATIONAL JOURNAL OF PURE & APPLIED BIOSCIENCE

Toxicological Evaluation of Aqueous Extract ofKhaya senegalensis Stem Bark
on Liver function Indices in Albino Rats

Huzaifa Umar?, Olatunde Ahmed*, Dikwa Mohammad A.® and Obidola Shakirdeen M?
'Department of Biochemistry, Kano University of Sue and Technology, Wudil, Nigeria
’Department of Biochemistry, University of Jos, Je®eria
3Department of Biological Sciences, Federal UnitgrButse, Dutse, Nigeria
“Department of Crop Production Technology, Fedemle@e of Forestry, Jos, Nigeria
*Corresponding Author E-mail: olatundebch@gmail.com

ABSTRACT
Toxicological evaluation of agueous extract of Kdaenegalensis stem bark on some liver function
parameters of normal rats (100-140g) were critigaixamined. The albino rats (16) were randomly
assigned into four (I-1V) groups each of which @ins$ four rats. They were acclimatised for a weedt a
Khaya senegalensis stem bark extract was admieidtienr three weeks after which they were sacrificed
Group | (Control) received equivalent volume oftitlesd water while group II, Ill and IV received B2
mg/kg bwt, 13.95 mg/kg bwt and 16.28 mg/kg bwhekktract respectively. The activities of ALT, AST
and ALP in serum at all doses of the extract wasiftantly (p<0.05) increased compared with the
control. Also, the concentration of total proteindaglobulin in the serum was significantly (p<0.05)
increased while the concentration of albumin in ffiseum was significantly (p<0.05) decreased when
compared with the control. Overall, the resultsigaded that oral administration of aqueous extra€t
Khaya senegalensis stem bark once daily for threeke at the doses of 11.62, 13.95 and 16.28 mg/kg
body weight caused hepatocellular toxicity and dobbmper normal functioning of the liver of the
animals. Therefore, the aqueous extract of Khay@galensis stem bark is not safe as an oral reraédy
the doses investigated in the present study.
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INTRODUCTION
The use of medicinal herbs in traditional systemm&fdicine is a common practice in many cultures
around the world, especially in African society.idlpractice has gained widespread acceptance in
developing as well as in developed nations. Rebescare also beginning to appreciate the role of
medicinal plants in health care delivery. This & a result of the effectiveness, low cost and the
availability of these herbal mediciffest is noteworthy that some orthodox medicinesise today were
developed from the biochemical templates obtainech fmedicinal plants. However, the widespread use
and popularity of herbal medicines do not guarattiei efficacy and safetyTherefore, there is need for
detailed scientific analyses and adequate infoomatin the toxicity of commonly used herbal drligs
They way to determine the safe or unsafe use o&diaimal plant is the assessment of how it affects
hematological and biochemical parametérsChanges from normal physiological levels of these
parameters after administration of a chemical agenthe experimental animals is an indication of
adverse effects of such agent on living organisms
Khaya senegalens{®ers.) A. Juss is a large and sturdy tree (ugbta Bigh with a diameter of 1 to 3m)
of Meliaceae family. Also named Senegal mahogariyg,a forestry species well known and exploited by
Africans’. Phytochemical screening of trunk bark allowed pofrto highlight the main chemical groups
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in K. Senegalensisfatty acids, carotenoids, coumarins, emodols,nitesy compounds reducers,
anthracenosides, steroidal glycosides, flavonosidasbohydrates, saponins, sterols and triterpenes,
anthocyanins. Recently, Yuhand Bicki® reported the isolation of some limonoids namedyélenoids
from the stem and bark. Yuanelucidated the structures of those molecules based
spectroscopicanalysis. The stem bark extract igl dise treating jaundice, malaria, dermatoses and
hookworm infections. Limonoids isolated from other one specieskbfaya (Khaya grandifoliold is
declared highly effective against the causativentigé malaria,Plasmodium falciparutl. Also, It has
been reported that the plant is used in the trestrmk Diarrhoe¥, Bacterial InfectionS, Cancel**°,
Helminthosi$®!’ Trypanosomost& Diabete§?°?!?? mental ilines§. Many of the indigenous plants are
used by man without the actual knowledge of thexict potentials in an attempt to cure diseases and
relief physical suffering®. The present study was therefore undertaken trméte the effect of aqueous
extract ofKhaya senegalens&tem bark on liver function parameters in normts.ra

MATERIALS AND METHOD
Plant Material
The stem barks dfhaya senegalensisere obtained from Bayero University Kano, old @asiand was
authenticated at the Herbarium of the Departmerielafht Biology, Bayero University Kano, Nigeria,
where a voucher specimen was deposited at the Harbaf the Institute.
Experimental Animals
Wister male and female adult albino rats (16) wieiglbetween 100-140g were obtained from National
Veterinary Research Institute, Vom, Jos, Nigeriae Bnimals were housed in aluminum cages under
standard conditions. They were maintained on stanalaimal pellets and watad libitum The animals
were acclimatized for two weeks before the commeace: of the experiment.
Chemicals and reagents
The assay kits for alkaline phosphatase, aspaatadealanine transaminases were products of Randox
Laboratories, United Kingdom. All other reagentedisvere of analytical grade and were prepared in
glass distilled water.
Preparation of Plant Extract
The stem barks dkhaya senegalensisere oven dried at 40°C for 72 hours to a constaight. The
dried stem barks were then pulverized using Beltarieohun Blender (model MS-223, Taipei, Taiwan).
The powdered material was stocked in a plasticaioet from which 100 g was extracted in 1000 ml of
cold distilled water for 48 hours at €7 This was then filtered with Whatman No. 1 filaper. The
filtrate was concentrated on a steam bath. Theaeixtvas reconstituted in distilled water to give th
required doses of 11.62, 13.95 and 16.28 mg/kg heeight as used in this study. The reconstituted
aqueous extract was administered orally using dartowall the animals in different grodps
Experimental Design
The albino rats were divided into four groups afrfoats each. The normal doseKifaya senegalensis
for average weight human being is 8140 mg/70kg heelight which is equivalent to 116.3 mg/kg body
weight. Group | served as control, group I, IV, Were treated with 11.62, 13.95 and 16.28 mg/kdybo
weight of aqueous extract Bf senegalensifor three weeks.
Collection of blood sample and Preparation of serum
The rats were placed under diethyl ether anaestht® neck area was quickly shaved to expose the
jugular veins. The veins after being slightly da&md (to avoid contamination with interstitial @uiwere
then cut with a sterile scalpel blade. Blood sasiplere then collected into clean dry centrifugestub
and were allowed to clot for 30 minutes. This waent centrifuged at 33.5 g for 15 minutes using a
Uniscope Laboratory Centrifuge (model SM800B). Hesga were aspirated with Pasteur pipettes and
stored frozen overnight at -ZD before being used for the biochemical anafjses
Determination of biochemical parameters
Total protein was determined using the Biuret mdtlad Henry et al™ Activities of aspartate
transaminase (AST) (E.C.2.6.1.1) and alanine traimsse (ALT) (2E.C.2.6.1.2) were determined based
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on the method described by Schmidt and ScHighile alkaline phosphatise (ALP) (E.C.3.1.3.1)
activity was determined as described by Wrighal?® The concentration of albumin was determined as
described by Grant and Kacchmamll measurements were done using Spectronic 2étsgphotometer
(Bausch and Lomb, NY).

Statistical analysis

The data were expressed as mean + standard dav{&in). Statistical analysis was performed using
analysis of variance (ANOVA) and Duncan multiplega test at 5% level of confidence (p<0.05).

RESULTS
Table 1 shows the activities of aspartate transaseir(AST), alanine transaminase (ALT) and alkaline
phosphatase (ALP) in the serum of rats administerigdl aqueous extract ddhaya senegalensistem
bark. There was a significant (p<0.05) increasiénserum activities of ALT, AST and ALP at all dss
of the agueous extract khaya senegaalensighen compared with the control group. Also, theréase
was shown to be dose dependent at all treated grehien compared with the control (Table 1).
Table 2 shows the concentration of total proteiioymin and globulins in the serum of rats admimesde
with aqueous extract déhaya senegalensistem bark. There was a significant (p<0.05) ineeeia the
serum concentration of total protein and globulihsll doses of the extract while there was a figanit
(p<0.05) decrease in the concentration of serurangiltv when compared with the control. Also, the
increase in the concentration of serum total pnotgliobulins and decrease in the concentratiorenfrs
albumin was shown to be dose dependent (Table 2).

Table 1: Activity of ALT, AST and ALP in serum of rats administered with aqueous extract oKhaya
senegalensis stem bark

Group ALT (U/L) AST(U/L) ALP (U/L)
Control 2.00+0.00 13.00+2.69 27.75+2.28
11.52 mg/kg bwt 5.00+0.60 15.25+5.89 29.50+1.68
13.95 mg/kg bwt 6.50+0.87 18.50+3.57 33.5445.89
16.28 mg/kg bwt 8.75+1.69 20.25+4.09 45.00+3.67

Values are expressed as Mean + SD (n = 4). Vatlueach column with different superscript

significantly different (P<0.05). ALP, alkaline pbmhatase; ALT, alanine aminotransferase; AST,

aspartate am inotransferase.

Table 2: Concentration of Total protein, Albumin and Globulins in rats administered with aqueous extrat of

Khaya senegalensis stem bark

Group Total protein (g/L) Albumin (g/L) Globulingfl)

Control 63.25+2.0%4 38.25+1.48 25.75+1.48
11.52 mg/kg bwt 67.00+1.60 34.75+0.483 29.25+1.30
13.95 mg/kg bwt 70.75+2.68 33.50+1.69 33.25+3.24
16.28 mg/kg bwt 73.00+2.45 30.25+3.83 36.75+1.30

Values are expressed as Mean + SD (n = 4). Vatueaéh column with different superscript (e
significantly different (P<0.05).

DISCUSSION
Most reports on toxic effects as a result of the of herbal medicines and dietary supplements are
associated with hepatotoxicity, although untowdfeots on other organs such as kidney, skin, baaith
the heart have been publisfittt
The aminotransferases (ALT and AST) are ‘markef$iver damage and can thus be used to assess liver
cytolysis with ALT being a more sensitive biomarkérhepatotoxicity than AST. The increase in the
activity of serum ALT and AST as observed in thisdy might be a sign of hepatocellular danfage*
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ALT and AST are located in the cytoplasm and mitoahria of liver cells in high concentrations butvlo

in blood. However, ALT is more liver-specitfc It is known that increased activities of theseyemes in
serum are due to increased membrane permeabilityeakage into the blood circulation when there is
damage to liver celfd Thus, rise in the activities of ALT and AST ireteerum due to hepatic necrosis
may be noticed several days before clinical signs re a manifested.
Alkaline phosphatase (ALP) is a ‘marker’ enzymeadafmage for the plasma membrane and endoplasmic
reticulun?®®, It is frequently used to assess the integrityhef plasma membraffeIn this study, there
was an increase in the activity of ALP in the seatnall doses of the extract. This may be an iniliea
of intra-hepatic cholestasis and pathological cionfi’. Also, alkaline phosphatase is a marker of
obstructive jaundice or intra-hepatic cholesfdsiShe bile duct obstruction induces synthesis @ th
enzyme by biliary tract epithelial cells, leadirgvtery high level of the enzyme in blood circulaffo
The response of the liver to any form of biliargadr obstruction is to induce synthesis of ALP andyd
have been known to cause intra-hepatic obstructdile flow®”** Furthermore, mild elevation of ALP
is seen in parenchymal diseases of the liver cabgéddfectious or toxic hepatitis, due to the effe€
drugs or xenobiotié¢d

Total protein is composed of albumin and globulird aeflects the balance of protein biosynthesis and
catabolisri’. The increase in serum total protein concentrafmowing the administration of the
aqueous extract dfhaya senegalensiem bark could be as a result of tissue dafagdedapoet af®
find out that the effect oK. senegalensiglteration on the total protein is usually duedirrease in
guantity of albumin which may be accompanied bynanease in level of globulin.

The concentration of serum albumin showed a doperdtent decrease when compared with the control.
Albumin is preferred to assay for the syntheticction of livef’. The decrease in albumin may lead to
loss of the integrity of plasma membrane and eradopic reticulurff. Also, the decrease in the level of
albumin is a sign of progressive liver failure andy result in the alteration of total protein asdagell as
increase level of globulfi The decrease level of albumin will lead to lowgrbf albumin/globulin ratio
(A/G ratio).

The level of globulin was found to show a significincrease at all doses of the extract when coeapar
with the control. The increase in level of globutiray suggest that the extract has the potentiabtst
the immune system by promotion production and imaglwbuling®. The increase in globulin will lead
to lowering of albumin/globulin ration (A/G ratio)Yhis increase in globulin will lead to decrease in
albumin which will lead to reduced synthetic capaof the liver.

CONCLUSION
The administration of aqueous extractkifaya senegalensistem bark has adverse effects on some
parameters of liver function of the animals at tlses investigated in this study. Further studies a
required for long-term and multiple organs showdrvolved to examine the effect of dose and domati
of consumption of aqueous extractdfaya senegalenskmrk stem on the biological system.
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