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ABSTRACT

This work investigated the effect of aqueous anthanel friut extracts of Xylopia aethiopica on tkerum
cholesterol level and some liver marker enzymeritiets on wistar albino rats. The animals were ramdy selected
and divided into seven groups (A-G) of four rats gage with 3 replicates. Group A served as contdministered
commercial feed and water only, while group B-D evadministered different concentrations (50 mgaif) mg/kg
and 150 mg/kg) of aqueous extract of Xylopia agikép respectively. Rats in groups E-G were treaisally with
50 mg/kg, 100 mg/kg and 150 mg/kg concentratiomethanol extract of X. aethiopica respectively. Shely
lasted for 6 weeks with weekly collection of blsadhples for the determination of serum levels efbiiochemical
parameters. Results showed significant (P<0.05)aase in alkaline phosphatase (ALP) activity froeetv1-3 and
no difference from week 4-6 across different cotteéions of extracts when compared to the normaitiad.
Similarly there was no significant (P>0.05) difface in alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) activities from week 1-6gamed to the normal control. Significant (P<0.0dgcrease in
cholesterol level of rats was observed in Week d \Week 3 in both extracts while no significantedé#hce was
seen in the other weeks compared to the normataofithe result of this study was similar for batlethanol and
aqueous extracts and suggests that the extractshaeg hypolipidaemic effect and does not confeicitgxeven
with prolonged use.

Key words: Xylopia aethiopica, cholesterol, alkaline phosphatase, alanine aminstesase, aspartate
aminotransferase.

INTRODUCTION

The use of plants for the treatment of variousalies has always found patronage among the popaspeeially in
developing countries such as Nigeria (17, 8). Thisrest has grown with time as more emphasisiésda the
benefits of natural products as against synthetiesd9). Limited access to orthodox medicine inidsfrand other
poor continents of the world has contributed taéased patronage of herbal remedy.

In Nigeria and other developing countries, traditibmedicine accounts for more than 80% of rurgytace health
needs (12). Herbs and medicinal plants have fosedruthe treatment of an array of ailments andlitimms which
include immune system disorder, oxidative stressnach disorder, diabetes, hypertension, infertdinong others

(5).
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Xylopia aethiopicds a tropical West American evergreen tree beaaimgnatic seeds usually used as condiment.
The fruit decoction is used to treat bronchitighas and rheumatism (2X. aethiopicais used in many herbal
preparations to produce xylopic acid, a substaritietwhas been found to have antimicrobial effet®.(It has a
wide spectrum of biological activities and has pldya crucial role in traditional medicines becao$eheir
physiological and pharmacological properties (14).

The objectives of the study were to determine fifieceof agueous and methanolic extracts<gfopia aethiopica
on the enzyme levels; serum alanine aminotransfer@sLT) alkaline phosphatase (ALP), aspartate
aminotransferase (AST) and cholesterol levels whrghindicators of possible modulatory effect omlther.

EXPERIMENTAL SECTION

Plants materials

Dried fruits of Xylopia aethiopicawere bought from orie Orba market, Orba, Nsukkatls Eastern Nigeria. Its
botanical identification and authentication was el@h the Department of Botany, University of NigefiNsukka,
were voucher specimen already exist.

Preparation of Xylopia aethiopica Fruit Extract

The fruits were washed with clean tap water anddsied. The sample was made into a powder withirdigrg

machine. The method of extraction followed tha{3)f 135g sample of the powdered material and 5D6fr80%

analytical methanol was added into a flask andféefd8 hours with an occasional shaking to inceghg extraction
capacity, thereafter the soaked sample was filfezedcentrated to dryness in a rotary evaporatdrvagighed.
Solution of the extract was prepared by disperdig@f the dried extract with 1 ml of 2% Tween 80usions for

oral administration, this formed the methanolicragt. The aqueous extract was obtained by soakdbg dbf the
powdered plant material in 500 ml of distilled waite a flask for two days with an occasional shgkio increase
the extraction, the mixture was filtered at the efhthe extraction period with a whatmann (No.iltgf paper.

Procurement, management and morphometric indices dllbino rats/Experiment Design.

Eighty four male albino rats of the wistar strainkaown weight were purchased from the breeding g&wletics
unit of Department of Zoology University of Nigerilsukka. The animals were kept in well ventilagtdinless
steel cages. They were handled with care and hounstte experimental house Department of Zoologydioe
week acclimatization, and fed commercial rat fedth( growers mash) and clean tap water ad libitdime rats
were randomly selected and divided into seven gr@BpG) of four rats per cage with 3 replicates.

Group A served as control, administered commefrfgatl and water only, while group B-D were administe
different concentrations (50 mg/kg, 100 mg/kg arD Img/kg) of aqueous extract ofylopia aethiopica
respectively. Rats in groups E-G were treated pralth 50 mg/kg, 100 mg/kg and 150 mg/kg conceidrabf
methanolic extract ok. aethiopicaespectively.

Acute Toxicity Test (LDsg) of Xylopia aethiopica (aqueous and methanolic extrac)s

This was determined by the method of (11), wheralbtho rats were grouped into ten of five rats gage. Five
groups were given aqueous extractXyflopia aethiopicaof different concentrations, 5 mg/kg, 50 mg/kg030
mg/kg, 2000 mg/kg. Control group was administeresdileedd water only while the remaining five groupgere
given methanolic extract ofylopia aethiopicaof different concentration, 5 mg/kg, 50 mg/kg, 30@/kg, 2000
mg/kg and control (distilled water)

The various doses of extract were administereerabroute by means of an oral intubation tube. dhienals were
observed for 24 hrs after administration. Two digdler 2 hours and the remaining three died thevatg day
from the group that was administered 2000 mg/kgeaqs extract while none died in the other groupe fesults
were subjected to probit log analysis and {§)Dvere determined to be 1,474 mg/kg concentrat@nafjueous
extract. One animal died after 30 minutes in thmugrgiven 300 mg/kg of methanolic extractflopia aethiopica
while four rats died after five minutes in the gooadministered with 2000 mg/kg concentration, butdeath of
animals was observed in other groups as well asdh&ol group. It was also subjected to probit do@lysis and
the (LDsg) was determined to be 458 mg/kg.
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Biochemical Analysis
Serum cholesterol was determined according toAlKgline phosphatase (ALP) was determined accortin@.5).
Alanine aminotransferase (ALT) and Aspartate amamatferase (AST) was determined according to (16).

Statistical Analysis

Data collected were analyzed for significant dfeces for meant STD £F0.05) compared to respective controls
by one way ANOVA using the statistical package $ocial sciences (SPSS) version 17 mean of groups we
separated using Duncan Multiple Range Testolviias determined using probit log analysis.

RESULTS

Table 1: Changes in biochemical parameters of raadministered different concentration of methanolicand aqueous extracts oKylopia
aethiopica in Week 1

EXTRACTS?

Control Aqueous Methanolic
Parameters’ Distilled water 20 mg/Kg 100 mgKg 150 mg/Kg 20 mg/Kg 100 mg/Kg 150 mg/Kg
ALP (/L) 80.50+£830° 8200+£2.00° 00.30=1.302 76502 302 T77.00£9 002 79.00+£5.00% £0.00£2 002
ALT(U/L) 21.00=3.002  43.00+5.00%  43.00=5.00% 52.00=4.00¢ 37.00=7.003k< 30.00+2.00% 48.00=4.00%
AST(ULy 41.00+£5.008  54.00+6.000 50.00=8.002 54.00=0.00% 43.00=5.00% 36.00=12.008 35.00+13.008
Cholesterol
(mumolL) 3430 25° 235+0.35% 2.00+0.202 2.50=0.10% 2.90=0.20% 3.10£0 603 3 400 500

The ALP and AST values of rats administered metttaauod aqueous extracts produced no significant (05) change when compared with
the control and when the extract groups were corgpamong themselves. Significant increase (P <)@@5 seen in ALT values (43.00 £
5.00)(43.00 £9.00) and (52.00 +4.00) of agueowsart when compared with the control (21.00 +3.00
The cholesterol level of rats that received aquendsact was significantly (P < 0.05) lower in 16@Qy/kg b.w. group (2.00 +0.20) compared
with control (3.45 +0.25). The cholesterol levefgats administered methanolic group did not chasgnificantly (P > 0.05) from control.
'Mean £ S.E values in a row for a given group ofaetis compared to control with different supergtsiare significantly different (P < 0.05).

Table 2: Changes in biochemical parameters of ratgiven different concentrations of methanolic and ageous extracts ofX. aethiopica in

Week 2
EXTRACTS!
Control Aqueous Methanolic

Parameters  Distilled water 50 mg/Kg 100 mg/Kg 15Mg/Kg 50 mg/Kg 100 mg/Kg 150 mg/Kg
ALP (U/L) 97.50+1.50 94.00+1.00 88.00+11.00 82.50+7.50 92.00+0.00 92.50+4.50 87.00+6.00
ALT (U/L) 26.00+2.00 22.00+2.00 23.00+3.00  27.00+1.00 24.00+0.00 26.00+0.00 22.00+4.00
AST (U/L) 39.71+6.00 41.00+1.00 45.00+3.00  42.00%4.00 39.00+£3.00 37.00+3.00 36.00+4.00
Cholesterol (mmol/L) 3.85+0.07 4.15+0.48  3.80+0.10 4.10+0.20 3.80+0.10 4.05+0.15  4.10+0.20

*Mean +S.E values in a row for a given group ofasts compared to control with different superstsigre significantly different (P < 0.05).
The ALP levels of different extract groups did differ from control and from each other significgnP > 0.05). ALT values of aqueous extract
increased slightly as the dose increased, non-Bigmtly. No significant difference was observedhe AST values of the different groups.
Cholesterol value of rats administered extractsribd differ from control values and the extractgpadid not also differ from each other.

Table 3: Changes in biochemical parameters of ratgiven different concentrations of methanolic and ageous extracts ofX. aethiopica in

Week 3
EXTRACTS!
Control Agueous Methanolic
Parameter$ Distilled water 50 mg/Kg 100 mgk 150 mg/Kg' 50 mg/Kg 16W/Kg 150 mg/Kg
ALP (U/L) 88.50+0.50 87.00+2.00 87.00+4.06 89.00+2.00 87.00+300 85.00+1.00 82.50+2.50
ALT (U/L) 49.00+£1.06° 41.00+1.06° 35.00+5.00 43.00+1.00° 54.00£2.00 50.00+4.080 40.008.06°
AST (U/L) 55.00£1.00 38.00+8.00 51.00£1.06 59.00+1.00 54.00+4.00 58.00+2.00 53.00+1.00

Cholesterol (mmol/L) 4.10+0.16° 3.00+0.360  3.30+0.026° 2.95+0.13  3.10+0.260  3.40+0.3¢° 4.30.030
!Mean +S.E values in a row for a given group ofasts compared to control with different superstsiare significantly different (P < 0.05).
In the third week of administration of the aqueand methanolic extracts of Xylopia aethiopica, Al AST values of extract groups were not
significantly different from those of the contl@bmparing the extract groups, no significant change observed.
There were significant (P < 0.05) decreases indhelesterol values of 100 mg/kg aqueous (3.30 2)3add 100 mg/kg methanolic (3.40
0.30) extract groups compared to control (4.00 ).

777



Orji E. A. etal J. Chem. Pharm. Res., 2016, 8(1):775-780

Table 4: Changes in biochemical parameters of ratgiven different concentrations of methanolic and ageous extracts ofX. aethiopica in

Week 4
EXTRACTS!
Control Aqueous Methanolic
Parameter’ Distilled water 50 mg/Kg 100 mg/Kg 150 mg/Kg 50 mg/Kg 100 mg/Kg 150 mg/I
ALP (U/L) 61.50+3.50 59.50+4.560 66.50+0.50 58.50+3.560 80.50+2.50 62.00£1.00 66.50+0.560
ALT (U/L) 24.00+2.00 15.00+1.06 15.00+1.00 19.00+3.06° 22.00+4.06° 23.00+£3.06° 19.00+1.06°
AST (U/L) 41.00+706° 36.00+8.00 60.00+6.00 47.00+5.08° 33.00+3.00 35.00+3.00 57.00+3.08

Cholesterol (mmol/L  3.60+0.1¢ 3.45+0.5%  4.40+0.2¢  4.85+0.7% 4.60+0.6¢ 4.15+0.8% 4.60+0.0¢
*Mean +S.E values in a row for a given group ofastis compared to control with different superstsiare significantly different (P < 0.05).
In the fourth week, the ALP activity of rats gihmg/kg methanolic extract showed significant (@.85) increase when compared with the
control.
ALT activity of the rats in the control group (2@.62.00) was significantly increased (P < 0.05guared with the ALT of rats administered the
lower doses of aqueous extract (50 mg/kg and 10Rgh@L5.00 +1.00 and 15.00 +1.00 respectively).
Cholesterol levels of rats administered differesi@entrations of both extracts did not differ froomtrol values and the extract groups did not
also differ statistically (P > 0.05) from each othe

Table 5:Changes in biochemical parameters of ratsigen different concentration of Methanolic and Aqueus extracts ofX. aethiopica in

Week 5
EXTRACTS!
Control Agueous Methanolic
Parameterd  Distilled water 50 mg/Kg 100 giKg 150 mg/Kg" 50 mg/Kg 100g/Kg 150 mg/Kg
ALP (U/L) 83.00£1.00 88.00+0.06 88.50+0.50 87.50+1.506 90.00+1.08 87.50+0.50 89.00+0.00b
ALT (U/L) 25.00£1.06 33.00£1.06 29.00+3.00 39.00£7.00 46.00+16.00 25.00+1.00 26.00+2.00
AST (U/L) 54.00£2.00 55.00+15.00 69.00+3.00 59.00+1.00 25.00+9.00 53.00+9.00 54.00+0.08

Cholesterol (mmol/L) 5.40+0.00  4.50+0.20 4.75+0.08  4.85+0.08  5.00+0.20 5.20+0.20  5.00+0.60
*Mean +S.E values in a row for a given group ofasts compared to control with different superstsigre significantly different (P < 0.05).
In the fifth week, the ALP activity of rats givee different concentration of both extracts (aqueand methanolic) was significantly (P < 0.05)
increased when compared with the control group.
Statistically, AST levels of rats administerededéht concentrations of aqueous extract were rfégréint from the control. However, cholesterol
levels of all the groups did not differ significgntP > 0.05) with the Control

Table 6: Changes in haematological and biochemicpbirameters of rats given differentconcentrations omethanolic and aqueous
extracts of X. aethiopica in Week 6

EXTRACTS?

Control Agous Methanolic
Parameteré  Distilled water 50 mg/Kg 10Mg/Kg 150 mg/Kg 50 mg/Kg 100 mg/Kg 150 mg/Kg
ALP (U/L) 65.005.00 85.00+5.00 81.50+0.50 80.00+2.00 88.00+0.00 84.00+1.00 86.00 +6.0D
ALT (U/L) 70.00+2.08 46.00+2.00 64.00+1606° 57.00+5.06# 68.00+14.08% 81.00+5.00 73.00+ 1.0¢
AST (U/L) 21.00+1.00 2250+0.50 21.00+0.00 20.50+0.50 25.50+250 2550+3.50 22.00+1.00

Cholesterol (mmol/L) 4.40+0.26°  415+0.28  410+0.30% 4.10+0.10  4.60 +0.06° 4.15+0.08  4.80+0.00
In the sixth week of the study (ie post administradf extract), results of effects is as showmable above. The ALP activity of rats in all the
extract groups significantly increased (P<0.05) gared with the control. There was no significdty0.05) difference in ALT activity when
the different concentrations of groups of aqueousaet of X. aethiopica was compared with the Colgroup.
No significant (P > 0.05) difference was seen iT A8lues of all groups.
Cholesterol levels of rats administered the difféi@ncentrations of aqueous extract of X. aetltmghowed no significant difference
compared with Cholesterol levels of rats given t@flkg methanolic extract decreased significantipgared with 150 mg/kg methanolic
extract groups.

DISCUSSION

This study showed that initially from Weeks 1-3etd was no significant increase in ALP values ¢$ fad with
aqueous and methanolic extractsxgfopia aethiopicauntil in Week 4 where there was significant inseé@n ALP
value of rats administered 50 mg/kg methanolic aetticompared to control. This was followed by digant
increases of ALP values of rats in all the experitakgroups both aqueous and methanolic extractpgraompared
to the control in Week 5 and 6 respectively. ki®wn that an increase in the enzymatic activitAbf, AST and
ALP in the serum directly reflects hepatocellulanthge. The result of ALP analysis therefore, suggést extract
of Xylopia aethiopicacould have hepatotoxicity with prolonged use. Thiding is in contrast with the work of (6)
in which extract ofX. aethiopicacaused no significant effect on ALP. Comparing dfffect of both aqueous and
methanolic extract oKylopiaaethiopicaon the ALP of rats, none of them seemed signifigadifferent from the

other.
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ALT showed increases in values initially in Weekvith all the different concentrations of aqueougsraot of X.
aethiopicacompared with the control. Methanolic extract dimt produce significant effect except in higherelos
(150 mg/kg) which produced significant increasalidgating some form of liver damage. There seemdonb
definite trend in the effect of the extracts on émémals as from Weeks 2-6. It does appear thaatireals adjusted
to the effects of the extract on the ALT after WdekThis is in contrast to the work of (6) in whittte ethanolic
extract caused a significant reduction in ALT dEraver 60 days of exposureXglopia aethiopica.

AST activity showed no significant change in ak throups compared with control from week one to AT is
found mainly in liver, kidneys, cardiac muscles askletal tissues. Liver and heart release AST Alnd; an
elevation in plasma concentration is an indicafdiver and heart damage (18). This result is ireegent with the
work of (14) in which there was no significant iease in AST in the animals treated with lower doseX.
aethiopicacompared with the Control.

In this study, when compared with the Control, 188/kg aqueous extract caused a significant decrgase
cholesterol of rats in Week 1 and Week 3. Significdecrease in cholesterol levels were observeld 509tmg/kg,
150 mg/kg aqueous extract and 50 mg/kg methangtra&. This is in agreement with the work of (18)which
plasma cholesterol and LDL Cholesterol were deemtaghen compared with the Control. This observettedese
could be associated with the presence of hypolipideeomponent of the extract. This showed thatetkieact has
some beneficial effects which could reduce cardioutar risk factors. The levels of serum lipids asually
elevated in cardiovascular diseases; such an @avapresents a risk factor for coronary heartakes. Comparing
the effect of aqueous and methanolic extract&yddpia aethiopiceon the cholesterol levels, aqueous extract seem
to perform better than methanolic extract.

CONCLUSION

Since increase in the enzymatic activity of ALT,TA&nd ALP in the serum reflects hepatocellular dgenaesults
of ALP analysis which showed significant increasempared to control in weeks 5-6 suggests thaethiopica
could have hepatoxicity effect when use is prolehftem 4-6 weeks. AST did not show significant cgamwhile
cholesterol had significant decreasing effect, Whoould be associated with hypolipidemic componeinthe
extract. The results show that aqueous extractahladosting effect on the hematological parameRB, WBC,
and PCV (aqueous and methanolic) while both exdraed similar effect on the biochemical paramesausied-
ALT, AST and ALP.
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