Biochemical Assessment of the Effects of Aqueous Stem bark Extract of
Anogeissus leiocarpus on Wistar Strain Rats

Abstract

Aqueous stem bark extract shogeissus leiocarpus was phytochemically screened
indicating the presence of alkaloids, tannins, mghinones, saponins and phenols.
Antimicrobial activity of the aqueous extract usiBgcherichia coli, Streptococcus
pneumoniae, Staphylococcus aureus and Klebsiella pneumoniae as test organisms
showed varying zones of inhibition with 10mm zonk ihibition exhibited by
Saphylococcus aureus and Escherichia coli respectively. Minimum Inhibitory
Concentration (MIC) and Minimum Bactericidal Contation of extract were
16pg/ml and 32ug/ml respectively. Treatment of expental animals with the
aqueous stem bark extract for a period of six wekbsubsequent assessment of its
effect biochemically revealed that alanine aminuifarase (ALT), aspartate
aminotransferase (AST), acid phosphatase (ACP),lastdte dehydrogenase (LDH)
levels were significantly higher than normal sudipescertain degree of liver injury.
Glucose, cholesterol, total and direct bilirubinvasll as total protein levels were
significantly higher than normal values with regpecanimals treated with 500mg/kg
body weight suggesting a dose dependent effedieektract on the animals. Urea
and creatinine levels were slightly lower than nakn®©verall, the result of this study
showed that the effect of the extract was more quaned on the liver than the
kidney as depicted by the photomicrographs.
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I ntroduction
Trees, shrubs and herbs have commonly been udealditional medicine especially
in developing countries (Sofowora, 1982). In manluwres there is this popular belief
that ‘every plant grown on the surface of the ehdh a medicinal property or use”.

However, it is impossible to provide a complete 6§ these uses to which most of



these plants may be put (Bojang, 2000). Despitethtadl progress in synthetic
chemistry and biotechnology, plants are still atispensable source of medicinals,
both preventive and curative. Hundreds of spedigdamts are recognized as having
medicinal value, and many of them are commonly useetleat or prevent ailments
and diseases .The medicinal properties of plaet®fien associated with one or all of
the parts of the plant that include bark, leafwho, fruit or seed (Srivastavet
al.,1996)

Anogeissus leiocarpus (Guill. and Perr.)

Local names: Marke (Hausa); Kojoli (Fulfulde); AmuKanuri); Aina orin odon
(Yoruba); Atara (Igbo). This plant belongs to thenfly Combretaceae.

A very graceful tree plant of up to 28m height atitlg in most of the
savanna regions from the driest areas to the bomiethe forest zone. It is easily
recognized by the delicate pale green leaves,rdik@ntly spaced along slender and
often drooping branchlets; the pale coloured bdt&noflaking off in very thin and
conspicuous patches; and the terminal and axiflawyer heads, about 8mm across,
develop into persistent cones about 12mm across.

The branches of the tree are in ascending manmneilygrom lowdown and
often drooping at the ends. The bark is grey oe fmmbwn and is darker with age,
peeling off in very thin patches which often cutlthe edges. The stem exudes a
brown gum.

Fruiting period of the plant is from August to Janu The fruits have scale-
like appearance with a diameter of about 6mm acriiss fruits have 2 wings and a
sharp beak, collected in a rather prickly dark brolead. The wood is greenish
outside, dark brown at the heat and very hard (K&8§9).

A decoction of the leaves @&nogeissus leiocarpus is used locally in Nor

Eastern Nigeria for the treatment of skin diseagehjng and anti diarrhoea.

powder stem bark is applied to wound and ulceruickegn healing. An infusion

the stem bark is given as febrifuge (Dalziel, 19

Materials and M ethods

Stem bark sample ofnogeissus leiocarpus, was collected from within the

premises of Modibbo Adama University of Technologyla, Nigeria. The plant was



identified at the Forestry Department of School Agfriculture and Agricultural
Technology, Modibbo Adama University of Technologygia, Nigeria.

The plant specimen was washed with tap water aed thied in an oven at
50° C over a 72 h period. The dried sample was cut $mall pieces with a clean
knife and then ground to powder using mortar anstlpeand then put in sterile
polyethylene bags for further use.

Male Wister strain rats weighing between 100— 15@¢e purchased from the
animal house National Veterinary Research Institdem in Jos, Plateau State
Nigeria. The animals were stabilized using standkvdratory chaw.

Bacterial and fungal specimens were obtained frdre tnicrobiology
laboratory of the Pathology Department of the Falddviedical Centre Yola
Adamawa State. The test organisms witebsiella pneumoniae (Gram-negative
rod), Escherichia coli (Gram-negative rod)Neisseria gonorrhoeae (Gram-negative
cocci), andSaphylococcus aureus (Gram positive cocciJhe fungal specimen is
Candida albicans. The test organisms were kept in slants of nutiagatr.

Fifty (50 ff] grammes of powdered stem bark were soaked in(fgp) of
sterile distilled water, shaken and allowed to dtéor 24 hours. The mixture was
filtered using whatman No.1 (1§ ) filter paper. The filtrate was concentrated over
a water bath at 3€. Dried extract was kept in sterile universal lestaind stored in a
refrigerator for further use.

Twenty-five rats weighing 100 to 150g weaadomly divided into five groups
of five rats each. Group 1 was the normal/contrad groups 2, 3, 4, and 5 were
administered daily with graded doses of 200,300 500 mg/kg body weight of
the aqueous stem bJSRigxs of Anogeissus leiocarpus by incubation. Treatment was
done for the period of six weeks. Experimental algmwere fedad libitum with
laboratory chaw throughout the period of the study.

The animals anaesthetised with diethyl-ether weieificed and the blood
collected by cardiac puncture. The blood was altbwe clot, centrifuged for 10
minutes at 3000 rpm in a desktop centrifuge. Sewas collected carefully with
Pasteur pipette and transferred into clean samgltteb. The serum was used to
determine serum levels of AST, ALT, LDH, ACP, Alked Phosphatase, glucose,

cholesterol, Bilirubin (Total and Direct bilirubinplbumin, total protein, urea and



creatinine. Livers of all the rats were removed amashed in 10% formal-saline and
then fixed in fresh 10 % formal saline. Livers ats belonging to the same group
were put in the same container.
Test for Alkaloids

Test for alkaloids was carried out according to thethods described by
Harborne (1973) and Trease and Evans (1978). Zerd five (0.5 g) grammes of
each extract was stirred with 5 ml of 1 % aqueordrdchloric acid on a steam bath
before being filtered and 1ml of the filtrate wasated with a few drops of Mayer’s
reagent. A second 1ml portion was treated similavith Dragendrorff's reagent.
Turbidity or precipitation with either of these gests was an evidence of the
presence of alkaloids.
Test for Saponins

Test for saponins was done according to the medesdribed by Walkt al.,
1954. Zero point five (0.5 g) grammes of the exti@as shaken with water in a test
tube and frothing which persisted on warming intidathe presence of saponins.
This is called frothing test. To confirm the preserf saponins, 0.5 g of the extract
was boiled briefly with 50ml phosphate buffer pH.7The mixture was allowed to
cool and after filtration about 5ml of the filtrateas passed (after 3 hours) through an
asbestos disc (1.5mm thick and 7mm in diameterghvhad been previously soaked
in 3 drops of 1 % cholesterol in ether and driede ™isc was washed with 0.5 ml
distilled water. After drying, it was heated in 20af boiling oxylol for 2 hours in
order to decompose the complex formed between stevt# and any saponins. This
disc was then washed in ether and after dryingag placed on a 7 % blood nutrient
agar. Complete haemolysis of red blood cells arothed disc after 6 hours was
evidence of the presence of saponins.
Test for Tannins

Test for tannins was carried out according to tle¢hmod described by Trease
and Evans (1978). Five (5 g) grammes of each powuioplant extract was stirred
with 10ml of distilled water and then filtered afatric chloride reagent added to the
filtrate. A blue-black, green or blue-green pretif@ indicated the presence of
tannins.

Test for phlobatannins



Test for phlobatannins was carried out accordintheomethod described by
Trease and Evans (1978). Five (5 ml) millilitrestobé aqueous extract was mixed
with 5 ml of 1 % aqueous hydrochloric acid and &dilThe appearance of a reddish

green colour indicated the presence of phlobatannin

Test for Anthraquinones

Test for anthraquinones was carried out accordintpe method described by
Trease and Evans (1978). Borntrager's test was usedthe detection of
anthraquinones. Five (5 g) grammes of each platrtaexwere shaken with 10ml
benzene. After filtration, 5 ml of 10 % ammoniawt@n was added to the filtrate, the
mixture was shaken and the appearance of a pink, oe violet colour in the
ammoniacal (lower) phase indicated the presenéeefanthraquinones.

For combined anthraquinones, 5 g of each planaetvas boiled with 10ml
aqueous Sulphuric acid and filtered while hot. Tieate was shaken with 5ml
benzene and the benzene layer was separated andshawn volume of 10 %
ammonia solution added. The appearance of a pak, or violet colour in the
ammoniacal (lower) phase indicated the preseneatbiraquionone derivatives
Test for Cardiac Glycosides
Legal Test

The plant extract was dissolved in pyridine andwa €irops of 2 % sodium
nitroprusside together with a few drops of 20 % MNe#&ided. The appearance of a
deep red colour which faded to brownish yellow @aded the presence of
cardenolides.

Test for flavonoids

Test for flavonoids was carried out according ® itrethod described by Sofowora

(1993). Five (5 ml) millilitres of dilute ammonsgalution was added to 0.5 g of the
extract and 5 ml of concentrate &, was added. A yellow colouration indicated
the presence of flavonoids.

Test for phenols

Test for phenols was carried out according to neettescribed by Trease and Evans

(1978). Two (2 ml) millilitres of Ferric chlorideas added to 2 ml the extract. A deep

blue-green colouration indicated the presence ehpls



A total phenol was determined using spectrophotamehethod. Alkaloi

determination was carried out as described by Hag01973. Tannins

determined according to the methods described byBladen and Robinson, 19

The methods used to determine saponin was Obadodi @chuko, 200

Determination of flavonoids was carried out by thethod of Boham and Kocip
Deter mination of antimicrobial activity of the stem bark extract
Agar diffusion method described by Edward 1983 usex.

Principle: Agar diffusion method operates on the principld #ribiotics will

diffuse from a paper disc or a small cylinder iatbagar medium that contains test
organism. The inhibition is observed as a faildrthe organism to grow in the region
of the antibiotic. It may be dependent upon suckofs as the diffusion rate of the
antibiotic, the medium used, the sensitivity of thst organism, and incubation
condition.

Procedure The paper discs were put into the extracts whoeseantration

was 20 pg/ml and allowed to soak for some time. dises were then removed and
dried. The dried paper discs containing the absbebéract were impregnated onto
the surface of dried agar medium that has alreasbnhbnoculated with the test
organisms. These were left on the work bench fediffiusion and later incubated at
37° C for 18 to 24 hours. The platfERN e and the diameter of zone of
inhibition of growth was measured. Standard antibiodiscs of 20ug/mi
concentration were used in order to compare the pbrinhibition produced by both

the crude extracts and standard antibiotic discs.

Deter mination of Minimum I nhibitory and Minimum Bactericidal

Concentrations of the plant extract

Determination of Minimum Inhibitory and Minimum Bi&eicidal Concentrations
were determined by the method described by Nesited., 2004. Six test tubes
containing serially diluted crude extracts in ariemt broth were set. The dilutions
were 64, 32, 16, 8, 4, and 0 pg/ml respectively #re sixth test tube with Opg/ml



served as the control. 1ml of test organism’s sosipa was introduced into each test
tube and then incubated for 24hours. The dilutias repeated with 32, 16, 8, 4, and
2 pg/ml respectively. The test tubes were incub&ed®4 hours and then observed
for growth. The test tube having the lowest con@giun of the extract that do not
show any growth was considered the one with minimohibitory concentration
(MIC).

The Minimum Bactericidal Concentrationsa@etermined by using those test
tubes that do not show any growth in the MIC deteation. One ml suspension of
each of the test tubes that showed no growth wesdinced into test tubes containing
extract — free nutrient broth and incubated forhdtirs. The test tubes were later
observed for growth. Amongst the test tubes thahatbshow any growth, the one
having the lowest concentration was regarded as aie with the minimum

bactericidal concentration (MBC).

Table 2 Phytochemical components detected in the stem bark extract of Anogeissus

leiocarpus

Alkaloi | Anthraquin | Flavono | Phlobatan | Phen | Quinon| Saponi| Glycosi | Tanni
ds ones ids nins ols es ns des ns

+ + + + + +

+= Presence of phytochemical component; _ = Absefipytochemical component.

Alkaloi

ds, anthraquinones, phenols, saponins, glglss and tannins were detected in the

stem bark while flavonoids, phlobatannins, and go@s were not detected in the stem bark

of Anogeissus leiocarpus

Table 3: Some phytochemical componentAringei ssus | eiocar pug

Quantity (g/100d

Alkaloids 9.20 £ 0.0




1.33£0.0
Flavonoid

\Values are mean + SEM of triplicate determinanD:Nhot detecte

Table 4 Zone of inhibition of the growth of the test or ganisms (mm)

Anogeissus leiocarpus | S. aureus | K. pneumoniae | N. gonorrhoeae | E. coli

Zone of inhibitior 10 - - 10

- = Resistance of the test organism on the antohial substance

Table 5 Minimum Inhibitory Concentration of Test substance

Anogeissus leiocarpus | S. aureus | K. pneumoniae | N. gonorrhoeae | E. coli

Min. Inhibitory Conc | 16 32 32 16




Table 6 Effects of aqueous stem bark extract of Anogeissus leiocarpus on experimental animals

Group1NormalGroup2 200mg/kg Group3 300mg/kg Group4 400mg/kg Group5 500mg/kg

Treatment.

29.1 0.1
ACP U/ 20.9+0
18.6 + 0
Glucose mg/( 60.4 £ 2
3140
0.9 +0.(
Direct bilirubin pmol
37.8+0
36.7 + 3
Urea mmol 6.2 £ 0.
Creatinine mg/( 0.2 £ 0.(

30.4 + 0. 32.7 £ 0.
23.2+0.1 24.4 + 0.
13.1+0.1 145+ 0.
337.5+0.7 253.7
65.7 = 5. 63.7 +
3.0+ 0 3.9+0
0.9 +0.( 1.2+0
0.9 +0.( 1.0 + 0.(
40.7 = 0.1 38.6 + 1.
47.9 +0.5 15.5+0.
3.0 +0.2 5.3+0
0.2 +0.( 0.1 +0.0
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Plate 1: Kidney: Area of renal tubular necrosis (X)760). Kidney section of group 4 of
Anogeissus leiocarpus treated experimental animals showing areas ofl teibalar necrosis
as compared to normal (Plate 2 below).

Plate 2: Kidney: Normal renal tudruepithelium (x 760)



Plate 3: Liver portal triad: Infiltration of neuhils and macrophages into connective tissue
(x 760). Liver section of group 3 @ogeissus leiocarpus showing the portal triad: Showing
infiltration of neutrophils and macrophages intacective tissue when compared with the
normal (Plate 18 below).

Plate 4: Liver: Normal (x 760)



Result and Discussion

Alkaloids, tannins, saponins, phenols, anthraquespnphlobatannins, and
flavonoids were the phytochemicals that can pogsibhtribute to the antimicrobial and
physiological effects associated with the plantagts. The phytochemicals possibly
contribute to the toxic and/or antioxidant/proteeteffects especially for the ones present
in substantial amounts.

Some of the phytochemicals observethis study have been implicated in the
treatment of certain ailments and diseases sudiiaahoea, syphilis, and gonorrhoea
(Maspalma, 1997). The effectiveness of the useenh $ark of Anogeissus leiocarpus for
the treatment of diarrhoeal disease in childrerthgylocal traditional healers could be
due to the fact that they contain high concentnatiof phytochemicals such as alkaloids
and saponins. This tend to agree with what wasrregppdoy Ghoshaét al.,1996 that
alkaloids have antidiarrhoeal effect which is ptaigadue to their effect on transit time in
the small intestine.

The effects of the crude plant extract on the teganisms as observed in this
research work showed that the diameter of zonéshdition produced bElI eIt
More so, it is believed that each active prireipf component parts making
up the recipe complement one another in the figj#tirest bacterial infection. These
observations could be attributed to the variousyaatobial (phytochemical components)
substances detected in this study which have lmeplicated by various authors as strong
antimicrobial agents which are toxic to microorgams. Typical amongst the
phytochemical components are phenols and phenaiopounds which have been
reported by Mason and Wasserman (1987) as compouwviusse toxicity to
microorganisms include enzyme inhibition by thediz@¢d compounds possibly through
reaction with sulphhydryl groups or through more specific interactions with protein.

Furthermore, none of the individual crude extraatd the combined form of the
extracts had any antifungal effects Gandida albicans. These results therefore suggest
that only antibacterial substances could be preselMIERSeS The Minimum
Inhibitory Concentration (MIC) for each extract wdstermined against the four test
organisms. Aogeissus leiocarpus has an MIC of 16pg/ml each fd&taphylococcus

aureus andEscherichia coli, and 32ug/ml each fdflebsiella pneumoniae andNeisseria



gonorrhoeae. The effectiveness of each extract on the growtthe test organisms has

manifested itself here as it did earlier in antimial susceptibility test where the zones
of inhibition were observed to be 10ug/ml for Stdpbhoccus aureus and Escherichia
coli and no zone of inhibition for Klebsiella pneamae and Neisseria gonorrhoeae.

It has been observed in this study that whenéwere is an elevation of AST
activity, a corresponding elevation of ALT actwwill be followed. The AST: ALT
ratio (with elevated levels of both enzymes) isragpnatelyl:1 which is a pointer for a
possible primary liver disease. This finding wasagreement with the earlier report by
the AmericarSlQefas of Clinical Pathologists (ASCP, 2003). Although A& localized
in the liver, heart, muscles, kidneys, brain, paasr spleen and lungs, and ALT is
localized in the liver, heart, muscles, and kidnéysvever, the histological studies of the
liver and kidney tissues actually predicts somerele@f cell damage.The elevated level
of Lactate Dehydrogenase (LDH) activity indicatexdng degree of cell damage to those
tissues where the enzyme is localized. Also highreelLDH indicates liver congestion
(Devlin, 1986). In fact, the level of this enzymewld suggest liver damage even though
the myocardium was the most probable one.

This research work has shown increased serum gutls in the treated
groups of the experimental animals as compareatmal/ control groups, even though
the elevation was not statistically significant Qu35). The rise in serum glucose levels
above normal/control could be due to the effectthefcrude extracts which might have
affected the secretion of insulin by the isletslaigerhans of the pancreas thereby
reducing the rate of uptake of glucose by the hmedls. Another possible cause might be
due to leakage of glycogen into the blood as dtrestliver cell injury.

This study has revealed that there was increaserum level of cholesterol in the
treated groups of experimental animals which wasssically significant (p<0.05) when
compared with the normal/control groups.

Serum urea and creatinine levels of the experinheatémals showed no
significant increase as compared to normal/congrolups. Serum bilirubin indicated
significant increase only in group five of the expeental animals. This rise in the levels
of bilirubin could be as a result of the prolongetiinistration of the agueous stem bark

extracts which could contain some antimicrobialrageand antimicrobials or antibiotics



are among the substances that could cause indvkase® levels of bilirubin. Low levels
of albumin signify liver cell damage or kidney dase. This observation was in harmony
with the reports on low albumin levels by Mohambidifadet al., 2002.

Histological examination of the tissuesvdli and kidney) of the experimental
animals revealed that the cells were damaged toesextent by the extracts. The
deleterious effects of the extracts were obseredzetmore pronounced on the liver than
the kidney. The finding that the liver cells wer@mm damaged than the kidney cells
would suggest that the liver cells were more susaepto the crude extract than the
kidney. It is also possible that since the crudéraexs will first go the liver for
detoxification, the hydrophilic conjugate may bedgotent and will not have a drastic

effect on the kidney, thus causing less damageet&itiney as observed in this study.
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