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Abstract

The toxicity effect of Chanca piedra (Phyllanthus niruri)leaves extract was
studied on albino rats. Rats were divided into four groups, four per group. Group 1
received water and feeds only, whileonly. Groups 2, 3, and 4 were administered
doses of the extract 200 mg/kg, 400 mg/kg, and 800 mg/kg body weight
respectively. Parameters studied were indices of liver and kidney function. Results
showed that final body weight, serum, AST, ALP, urea, Creatinine, and some
electrolytes were not affected by the administration of the different doses of the
extract. ALT significantly increased by administration of 200 mg/kg and 400 mg/kg
of the extract when compared with the control. Besides, there was asignificant
increase in the level of K+ (P>0.05) at the dose of 200mg/kg body weight of the
extract. Similarly, Na+ was also significantly increased by the administration of the
extract (400 mg/kg and 800 mg/kg). These increases observed may be due to the
certain phytochemicals present in the extract. The longer administration of the
extract could likely not to be safe.

Keywords: Hepatotoxicity, kidney diseases, Phyllahntus niruri, medicinal plant,
traditional medicine.

1. Introduction

Chanca piedra (Phyllanthus niruri) is a tropical plant widely spread and commonly found
in wet areas of the Amazon, and it belongs to the family Euphorbiaceae[1]. The plant is a
small erect, annual herb that grows 50-70 cm in height, and is quite prevalent in the Amazon
and other wet rainforests [2].

Chanca piedra (Phyllanthus niruri) is a medicinal plant employed in the treatment of gall
and kidney stones (active stone as a preventative), effectively utilized by the generation of
Amazonia indigenous people [3]. This plant is commonly known by the Brazilians as Chanca
piedra Piedrawhich also translates to “stone breaker” [4]. The plant was reportedalso has the
capability to reduce pain, urinary calcium in patients with hypercalciuria, expel intestinal gas,
stimulate and promote digestion, expel worms as a mild laxative, the aqueous extract was also
known to inhibit HIV-1- reverse transcriptase [5, 6].Chanca piedra (Phyllanthus niruri) is used
for so many purposes in the herbal medicine system. It is also employed for hypertension due
to the existence of geranin, and high cholesterol levels control. Chanca piedra is used for
viruses including hepatitis A, B, and C. The plant was reported to accelerate reflex maturation
in neonates, and improve offspring memory while inducing no maternal or neonatal toxicity
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[7]. This plant regulates kidney stones, strengthens, detoxifies, and protects the kidneys,
andreduces uric acid, and increases urination, and also possessed antimicrobial attributes
[8].Chanca piedra has been in top gear as an area for photochemical research since the mid-
1960s where active constituentsand their pharmacological activities are determined [6]. It is
one of the richest chemically sourced plants among thePhyllanthus genus having a number of
flavonoids been successfully identified, including rutin and quercetin, which are well known
to have significant antioxidants and chelating properties [9]. Many of the active constituents
are attributed to biological active lignans, glycosides, flavonoids, alkaloids; ellagitannin and
phenylpropanoids found in different parts of the plant such as the leaf, stem, and root [10]
common lipids, sterol and Flavonols also occur in the plant [11]. The main phytoplant
chemicals in Chanca piedra include alkaloids, saponins,Alkaloids, Saponins, ellagitannins,
carboxylic acids, hypophyllanthin, methyl salicylate, lignans, ninuirins, phyllanthenol,
niranthin and quercetol[11, 12].

The whole Phyllahntus niruri plant was reported to be utilized either in form of hot water
extract, infusion, or in combination as a remedy for illnesses such as eye ailments, bronchitis,
gastrointestinal discomfort, diabetes, kidney and liver problems, cuts and skin burns,
menstrual irregularities, vaginal discharge and respiratory disease [11]. Its toxicity becomes
worrisome to individuals since quantification of its concentrations is the key centre of its
usage. Therefore, in higher doses,dosages, it seems to be abortive and purgative [13]. Though,
considered as a pain reliever, cooling agent, as alcoholic appetiser drink, carminative as well
as a digestive, diuretic, laxative, stomachic, tonic and vermifuge, constrict blood vessels, and
eliminates excess uric acid [11]. In India, the boiled extract of leaves and stems were used as
dyeing material or ink [14].

In recent years; there has been an increased focus on the use of alternative medicine for the
treatment of many diseases [15, 16]. Most of these alternative medicines are from herbal
preparations [17]. Phyllahntus niruri is one of the thousands of plants that are used
traditionally to treat various ailments by people in most parts of the world [6]. However,
medicinal plants produce phytochemicals as secondary metabolites during their normal
metabolic processes [9]. These phytochemicals make up the pharmacologically active
ingredients of the plants. The amount of these phytochemicals differvary in concentration
depending on the part of the plant that is used in herbal preparation as well as the type of
solvent used in the preparation of extract [18]. Some of these phytochemicals are toxic when
taken in large doses [19]. Hence there is a need to evaluate the effect of taking some of these
herbal products on the kidneys and liver in experimental animals before being utilized by
humans. This study is designed to investigate some aspects of acute toxicity of the aqueous
leaf extract of Chanca piedra (Phyllanthus niruri) in the liver and kidney of rats.
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Figure 1: Phyllantusniruri(Source: http://hersfromistantlands.blogspot.com)
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2. Materials and Methods

2.1 Plant Collection an The leaves of Chanca piedra (Phyllanthus niruri) were obtained at
Rose Flower Garden close to Federal Government College, Maiduguri. The plant was
authenticated by a plant taxonomist at the Department of Biological Science, University of
Maiduguri, Maiduguri, Nigeria. The leaves were dried under shade dried and ground into a
fine powder using pestle and mortar, sieved (0.8mm mesh) to obtain a fine powder sieve to
make it suitable for the extraction procedure. The total weight of the sample obtained was
314g and was kept in a clean airtight container.

2.2Aqgueous Extraction of Chanca piedra (Phyllanthus niruri)

From the stored powder 200 g was transferred into flask and 500ml of distilled water was
added, covered with a thin foil paper, and left overnight. The solution was filtered and
concentrated using a hot plate. After evaporation, a Brownish black viscous substance was
obtained. Sixty-one grams (61 g) was used for further analysis.

2.3Experimental Animals

The study albino rats are sixteen (16) of both sexes and weighing between 163g and 193g.
The rats were obtained from the Department of Biochemistry, animal farm unit, University of
Maiduguri. Feeds and water were administered ad libitum they were kept at standard
environmental conditions. The entire experimental procedures were carried out in accordance
with the guidelines for the handling of laboratory animals.

2.4 Experimental Design.

The rats were divided randomly into four groups, I, 11, 111 and 1V, each group contain 4
replicates.The first (group I) was the normal control and Il, Il and IV were the test group.
The rats were observed for one week before the commencement of the experiment, to
acclimatize, and then taken their initial weight. The extract was orally administered daily for
28 days by intubation with groups II, Il and IV receiving 200 mg/kg, 400 mg/kg and 800
mg/kg respectively. At the end of the experiment, the rats from all groups were anesthetized
and put to death. The blood sample was collected and centrifuged, and the serum obtained
was used for biochemical analysis.

2.5 Phytochemical Screening

Standard procedures were used to determine the bioactive constituents of Chanca piedra
(Phyllanthus niruri) extracts. These procedures were carried out in the Department of
Biochemistry Laboratory University of Maiduguri, the following tests were conducted:
Tannins, flavonoids, and anthraquinones were determined as described by Trease and Evans
[20]. Alkaloids were determined by the method of Evans [21], Saponins was determined by
the method described by Kokate [22], Glycosides were determined by the method of
Sofowara[23] and phlobatannin was determined as described by Ezeonu and Ejikeme, [24].

Aspartate aminotransferase and alanine aminotransferase were determined using the
method of Reitman and Frankel [25], alkaline phosphatase was determined using
phenolphthalein monophosphate method. Urea was determined using the diacetylmonoxime
method as described by Rosenthal [26]. Creatinine was determined using Jaffe reaction
method as described by Kaplan and others [27]. Sodium and potassium were determined by
flame photometry, chloride was determined by the Scales and Scales method, bicarbonate was
determined by back titration as described by Paussand others [28].
3.6LDsq Determination
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LDso represents the lethal dose of the aqueous extract that will kill 50% of the population and
was determined by using Lorke’s method [29]. The LDs is calculated from the formula:
LDsy = /DoX D190

Do = Highest dose with no mortality, D1gp = Lowest dose with mortality.
3.7 Statistical Analysis
The values were presented in triplicate as mean + SD, n = 4. Differences between the mean
values were established using ANOVA. The results were considered statistically significant at
P<0.05.
4. Results and Discussion

Table 1 shows the phytochemical constituents of Chanca piedra (Phyllanthus niruri). The
present study indicates the presence of alkaloids, saponins, glycosides, flavonoids and
phlobatannin in the aqueous leaf extract of Phyllahntusniruri. However, tannin and
anthraquinones were absent in the aqueous extract. Many studies have also reported the
phytochemical constituents present in the ethanolic and aqueous leaf extract of
Phyllahntusniruri[30, 31, 32]. In addition, Kaur and others [11] reported the presence of
alkaloids, anthocyanins, chlrogenic acids, coumarins, flavonoids, lignans, phenolic acids,
tannins, terpenoids, and saponins. In another study Bagalkotkar and others [9] asserted that
the active phytochemicals present in various parts of Phyllahntusniruri include flavonoids,
alkaloids, terpenoids, lignans, polyphenols, tannins, coumarins, and saponins. d Preparation

Table 1: Phytochemical constituent of Chanca piedra (Phyllanthus niruri)
Test

Tannins
Alkaloids
Saponins

Glycosides
Flavonoids
Anthraquinones
Phlobatannin

Key:Present: +; Absent: -

From the Table 2 result, the effect of aqueous leaf extract of Chanca piedra (Phyllanthus
niruri) on weekly body weight gain in albino rats shows a slight decrease in body weights
within weeks 2 and week 3. Nevertheless, it was observed to have an increase in the body
weights in all the control and experimental groups after the 4th week.

Table 2: Effect of aqueous extract of Chanca piedra (Phyllanthus niruri) on weekly body
weight gain in albino rats

Du ratio(cv ce)z li;)eatment 1 2 3 4 ;ﬁ’ir\(\ggrz
weeks
Group 1 (Control) 169.00+31.22  167.80+16.39  166.76+10.30 187.35+5.07 9.80
ST ACAR /SIS 191.50+£16.26  187.60+37.64 166.50+0.72 193.25+10.80 0.90
el EhNnh/G)I  173.25+14.55  168.52+18.80  165.95+16.89 190.00+7.07 8.81
EloNE0N/Lie)IN  169.75+£15.30  164.15+10.29 163.06+4.24 187.00+5.30 9.22

Values are represented as mean + SD, n=4
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Table 3 shows the effect of aqueous extract of Chanca piedra (Phyllanthus niruri) on liver
function indices in albino rats. There was no significant difference in the serum level of
alkaline phosphatase (ALP) when the dosage of the extract was administered. Similarly, no
significant increase in the levels of aspartate aminotransferase (AST) compared with the
control.In contrast, there was a significant increase in the levels of alanine aminotransferase
(ALT) between group 2 at (200 mg/kg) and group 3 at (400 mg/kg) dosage was administered
when compared with the control.However, after administration of 800 mg/kg extract, there
was no significant increase in the level of ALT as compared with the control group.In our
current study, the results of the extract effect on liver enzymes show no toxicity as there was
no significant increase in the levels of ALP and AST. This finding correlates with the results
reported previously by Asare and others [33] which stateddeclared no significant difference
exists after administration of single large doses of 2000 mg/kg and 5000 mg/kg aqueous
extract of P. niruri. More so, Paula and others [34] also reported that there was no change in
the levels of AST and ALT upon administration of 150 mg/kg to 600 mg/kg aqueous extract
of P. niruri in pregnant rats .

ALT and AST are marker indicators of liver damage. The outcome of the previous and
our current findings might suggest that the aqueous extract of P. niruri may not be toxic to the
liver. This could be attributed to the content of antioxidants. in aqueous extract. This
prediction is in line with the work of Giribabau and others, [35] who reported the in vitro
antioxidant activity of aqueous extract of P. niruri in protecting the kidneys from oxidative
stress by maintaining the levels of endogenous antioxidant enzymes. In addition, the work of
Ezzat et aland others [36] also supports our current finding of un-toxicity of the extract. Their
finding reported the in vivo administration of anaqueous extract of Phyllahntusniruri in rats
(25, 50, 100, and 200 mg/kg) caused normalization of AST, ALT, and alkaline phosphatase
(ALP). The study suggested that P. niruri can be used as a promising hepatoprotective agent.
Its activity could be attributed to the potent antioxidant and anti-inflammatory actions of its
phenolic constituents. On the contrary, this study revealed that there was a significant increase
in the level of ALT after theadministration of 200 mg/kg and 400 mg/kg extract. However,
there was no significant increase in this parameter when 800 mg/kg of the extract was
administered. The alteration in the level of ALT as concentration increases to 800mg/kg could
be that the system has adapted to the high dose.

Table 3: Effect of aqueous extract of Chanca piedra on liver function indices in albino rats
Doses (mg/kg) ALP (iu/L) AST (iu/L) ALT (iu/L)
Group 1 (Control) 206.5+30.41 100.5+6.36 27+2.82
Group 2 (200) 205.5+29.79 105.55.12 33+1.44*
Group 3 (400) 206.9+30.53 106.5+4.94 33.5+1.94*
Group 4 (800) 207.0+31.73 100.56.12 29.5+2.36

The values are presented as mean + SD, n=4. * Indicate significant difference when compared
to control (p<0.05).

Table 4 shows the effect of aqueous extract of Chanca piedra (Phyllanthus niruri) on
kidney function indices in albino rats. The extract administration showed no significant
increase in the serum levels of urea, chloride (CI-) and bicarbonate (HCO3-) in all the doses.
The extract administration showed no significant increase in creatinine level at 400 mg/kg
aqueous extract, while observed, statistically insignificant increase in the other treatment
groups. In the same vein, there was a significant increase in the serum level of potassium (K+)
after the administration of 200 mg/kg of the extract compared with control group. Although,
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the administration of 400 mg/kg and 800 mg/kg resulted in a significant increase in sodium
(Nat). levels.In this current study, the results of the kidney parameters indicated no
significant increase in serum urea, creatinine, chloride, potassium, and bicarbonate. The
results correlate to the findings of Freitas and others [37] that creatinine clearance or urinary
and plasma concentrations of Na+, K+, Ca2+, oxalate, phosphate and uric acid were
unaffected by oral administration of 1.25 mg/ml/day. Pucci and others [38]also reported no
significant change in urinary serum levels of total blood count, creatinine, uric acid, sodium,
potassium, calcium, urine volume and pH but indicated a significant increase in urinary
potassium from 50.5+£20.4 to 56.2+21.8 mg/24-hour. This contrasts with the findings of this
current study where the amount of K+ was insignificantly reduced from 7.3 to 6.5 mmol/L. In
another finding, Manjrekar and others [39] demonstrated the antioxidant and hepatoprotective
activity of P. ninuri on CCI4 induced hepatotoxicity with associated negative effects on
kidney and testes where histopathology of both organs revealed tubular damage and
degeneration as well as decreased amount of mature spermatozoa respectively. The authors
reported a significant reduction in the activities of alanine transaminase, aspartate
transaminase, and alkaline phosphatase enzymes in rats treated with P. niruri after CCl4
injection. Moreso, Giribabu, and others [4] concluded that P. niruri helps to preserve near
normal kidney function and prevents histopathological changes via ameliorating oxidative
stress, inflammation, fibrosis and apoptosis while enhancing proliferation of the kidney in
diabetes mellitus (DM) which might be attributed to the content of its antioxidants. Giribabu
and others [35] assert that P. niruri leaf extract can protect the kidney from oxidative stress
induced by diabetes due to the presence of polyphenols.

Table 4: Effect of aqueous leaf extract of Chanca piedra on kidney function indices in albino
rats

Cr
(mmol/L

)
Group 1 (Control) 7.4+0.14 95.5+14.48 143+1.41 111+1.41 7.3+£0.28 23+1.41

Group 2 (200) 7.3£0.13 97.5+14.44 145+1.82 112+1.82  8.75%0.21* 23+2.82
Group 3 (400) 7.05+021 100£15.51  150+1.41* 110+1.48 7.3+0.14 22+1.14
Group 4 (800) 7.5£1.01 94.5+12.02  151+1.84* 114+1.72 6.5+0.35 23.5%£2.12

The values are presented as mean + SD, n=4. * Indicate significant difference when compared
to control (p<0.05).

K* HCO3
(mmol/L) (mmol/L)

Urea Creatinine Na*

Doses (mg/kg) (mmol/L) (mmol/L)  (mmol/L)

5.Conclusion

In conclusion, this study has generally found that the rats were unaffected by the aqueous
extract of Phyllantusniruriat the dosages administered. However, complete safety of the
extract could not be established for the significant increase in the level of K.
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