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The Phytochemical screening and the effects of methanolic extract of Phyllanthus
amarus leaf on the Biochemical parameters of Male guinea pigs.
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ABSTRACT:

The phytochemical screening and the effects of the methanolic extracts of the leaves of
Phyllanthus amarus on some biochemical parameters of male Guinea pigs were investigated. Phytochemical
investigations revealed the presence of flavonoids, tannins, alkaloids, terpenoids, steroids, saponins and cardiac
glycosides. The methanol extract of Phyllanthus amarus leaves (50-800mg/kg) caused a statistically significant (P<
0.05 student’s t-test) decrease in the levels of total cholesterol, AST, ALT, urea, uric acid, total protein, prostatic,
alkaline, and acid phosphatases. The highest reduction effect was obtained with uric acid at 400mg/kg of P.amarus
extract while the least effect was observed in total cholesterol. These effects were dose- and time- dependent. This
shows that the leaves of P .amarus have hepatoprotective, nephroprotective and cardio protective properties. The
study therefore, supports the claim on the use of the aerial part of this plant by traditional medicine practitioners as a
hepatoprotective agent. Although further studies need to be done to investigate the contribution of the seeds of this
plant as a hepatoproctective and nephroprotective agent and to isolate, identify and characterize the active principles
in the leaf extracts of this plant. @ JASEM

Phyllanthus amarus Schum (Family Euphorbiaceae)
is a widely distributed small erect, tropical annual
herbal shrub whose stem has green capsule, and
grows upto10-50cm high and blooms with flowers
with 5 white sepals and apical acute anther. The fruit
has green capsules, and smooth and fruiting pedicels.
The seeds are longitudinally rogues. It is locally
called Iyin-olobe (Yoruba, south- west Nigeria)
(Adeneye et al, 2006) or kidney stone plant. In
traditional medicine, it is used for its
hepatoprotective , anti-diabetic, antihypertensive,
analgesic, anti-inflammatory and antimicrobial
properties (Adeneye et al., 2006).The plant is also
used in the treatment of stomach disorders, skin
diseases and cold (Kokwaro, 1976, Iwu,1993). It has
anti-diarrhea effect (Odetola and Akojenu 2000). Its
anti- viral activity against hepatitis B virus has been
established (Thyagarajan et al., 1988; Meixa et al
1995); anti-carcinogenic(Joy and kutten, 2000) and
antimutagenic activities (Joy and Kutten, 1998).It
also has anti- nociceptive and anti- inflammatory
activities (kassuya et al, 2003), antidiabetic and antilipidemic potentials (Adeneye et al ,2006).
So far, there is limited information on the effects of
Phyllanthus amarus on the biochemical parameters
such as: uric acid, total protein, total cholesterol,
AST, ALT, creatinin, urea, alkaline, acid and
prostatic phosphatases of male guinea pigs. Also
there has been claim on the use of the aerial parts of
Phyllanthus amarus as hepatoprotective agent by
traditional medicine practitioners. Based on this
claim, this study , for the first time intend ascertain
this claim and to provide a scientific information on
the efficacy of Phyllanthus amarus leaf extract as a
hepatoprotective agent and its effects on the
biochemical parameters of male guinea pigs.
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MATERIALS AND METHODS
All the chemicals used were of analar grade.
Plant Material
The leaves of Phyllanthus amarus were collected
from the local garden within the premises of
University of Port Harcourt in June 2008. The plant
was identified and authenticated by Edwin Nwosu of
department of Botany herbarium, University of Port
Hacurt .Voucher specimen was maintained at the
Herbarium.
The fresh leaves collected were air- dried for 10days,
until a constant weight was attained.
Preparation of Extract
The dried leaves of Phyllanthus amarus were
pulverized. The crude powder (100g) was extracted
with methanol using Soxhlet extraction method. The
solid residue obtained (30.0%w/w) was kept in a
capped container in a refrigerator. Different
concentrations of the extract used (50, 100, 200, 400
and 800mg/kg) were reconstituted from this stock.
Experimental animals
The male guinea pigs were collected from the animal
house of University of Port Harcourt. The weight of
the animals ranges from 300-600g. The animals were
allowed to acclimatize with the new environment (7)
before the experiment. They were housed in a cage of
five animals per cage and were adequately feed
throughout the experiment. The time- dependent
study lasted for 28 days while dose- dependent took 4
days.
Phytochemical screening
Chemical tests were carried out on the methanolic
extracts and on the powdered specimens using
standard procedures to identify the constituents
(Trease and Evans, 1989; Harborne, 1998) by
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characteristic colour changes as described by
Sofowara, (1993); Odebedy and Sofowara, (1978).
Briefly, formation of brownish green coloration on
addition of 3 drops of ferric chloride to sample
confirmed presence of tannins; Formation of yellow
coloration which disappears on standing when 5ml of
dilute ammonia solution and concentrated sulphuric
acid were added sequentially to portion of the extract
confirms the presence of flavonoids; presence of
steroids was confirmed by colour change from violet
to blue on addition of 2ml acetic anhydride and 2ml
sulphuric acid to 0.5g plant extract; Terpenoids were
confirmed by formation of reddish brown colouration
of the interface on addition of 2ml chloroform and
concentrated sulphuric acid, 3ml to 5ml of the
extract; saponins were confirmed in the plant by the
frothing test; cardiac glycosides were confirmed by
formation of brown ring of interface on addition of
2ml glacial acetic acid containing 1 drop of ferric
chloride solution and 1ml concentrated sulphuric
acid; presence of alkaloids were confirmed by
Dragendorff reagent which formed a reddish brown
precipitate with the sample.
Evaluation of Biochemical parameters
The animals were divided into ten groups of five
animals each. Group 1-5 were used for time –
dependent studies for a period of 28 days. While
group 6-10 were used for dose- dependent studies.
The animals from group 6-10 were administered
different doses of the extract (50- 800mg/kg/day) for
96 hours after which they were sacrificed. While the
group 1-6 animals were administered a fixed dose of
the extract (400mg/kg/day) over a period of 7, 14,
21, 28 days respectively. At the end of each treatment
period, the
animals from different groups were anesthetized with
diethyl ether. The blood samples were collected by
cardiac puncture with 21G needle fixed on 5ml
syringe, for serum liver enzyme makers and blood
enzyme assays. These were assayed using Randox
Diagnostic kits (Adeneye et al 2006), Phenophthalin
method (Babson et al 1966) and colorimetric method
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(Fisherman and Davidson, 2006).Sample serum was
separated from the cells, centrifuged at 3400r for
10minutes and used for the assays.
Statistical analysis
Results were expressed as mean ± standard error of
mean (SEM) of five observations. Statistical analysis
of data was performed using student t-test. P-values
of less than 0.05 were considered significant.

RESULTS AND DISCUSSION
Phytochemical screening revealed the presence of
steroids, flavonoids, alkaloids, steroids, cardiac
glycosides, terpenoids, tannins and saponins (table1).
The flavonoids, as an anti-oxidant in this plant may
contribute to the effects of this plant as
hepatoprotective and nephroprotective, antimicrobial,
anti-inflammatory, and anti-carcinogenic effect (Joy
and kuttan, 1998; Iwu, 1993; Kasuya et al., 2003;
Adeneye et al., 2006). Alkaloids in this plant may be
responsible for its effects as anti-malaria, analgesic
properties and its use in treatment of stomach
disorder. This is consistent with the past works of
Okwu and Josiah, (2006). Alkaloids and their
synthetic derivatives are used as basic medicinal
agents for their antispasmodic and bactericidal effects
(Stray, 1998; Okwu, 2004).Tannins have astringent
properties, hastens the healing of wounds and
inflamed mucous membranes (Okwu and Josiah,
2006).
Table 1: Phytochemiacal Screening
Phytochemicals
P.amarus
Alkaloids
+
Flavonoids
+
Terpenoids
+
Saponins
+
Tannins
+
steroid
+
Resins
Cardiac glycosides
+
+ = present
- = absent

The Phytochemical screening and the effects of methanolic extract of Phyllanthus amarus leaf on the Biochemical …………

Control AST
AST at 7 days
Control ALT

18

ALT at 7 days
Control Urea

16

Urea at 14 days

Biochemical parameters values (mmol/L)

Control TC

14
12

TC at 7 days

*
*

10
8

*

6
4

*

2
0

Fig1 :The time- dependent effects of Phyllanthus amarus (400mg/kg) on biochemical parameters of male guinea
pigs.
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Fig 2: The effect of Phyllanthus amarus on the Uric acid, Creatinine and total protein on the male guinea pigs.
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Fig 3: The dose-dependent effects of P.amarus on Acid, Alkaline and Prostatic phosphatases of male guinea pigs

This study shows that the methanolic extract of the
leaf of Phyllanthus amarus causes a dose- and timedependent decreases in the biochemical parameters
such as: AST, ALT, Urea, Uric acid, Creatinine,
Total cholesterol, Protein, Alkaline, Acid, and
Prostatic Phosphatases (Fig I ,2 and 3).These effects
were statistically significant at P <0.05 using student
t-test.
By reducing the total cholesterol levels, it indicates
that this plant can exert anti-diabetic, antihypertensive, and anti- lipidemic properties. This is
consistent with the past works of Adeneye et al.,
2006. By lowering the levels of AST, ALT,
Phosphatases and Creatinine, it indicates that P.
amarus has hepatoprotective and nephro-protective
effects. This is also consistent with the past works of
Adeneye et al., (2006).
The Uric acid, total cholesterol and protein lowering
effect of these plants indicate that the plant can have
anti-hypertensive, anti-inflammatory and antinociceptive effects. This is also consistent with the
past works (Kasuya et al., 2003; Adeneye et al.,
2006).
This study therefore ascertains the claims on the
folkloric use of Phyllanthus amarus as a
hepatoprotective and nephroprotective agent. It also
supports the potentials of the plant as anticarcinogenic, anti-lipidemic, analgesic and antiinflammatory agent. Further studies are on the way to
isolate, identify and characterize the active principles
in the leaf of P.amarus, as well as identification of
mechanism of action of Phyllanthus amarus.
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