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ABSTRACT
Objective: The aim of the present study was to evaluate the LD50 and hepatorenal toxicity of the ethanolic extracts of common weed plants; Oxalis
corniculata L. and Phyllanthus fraternus L. which are used as traditional therapeutics due to their vast medicinal values.
Methods: LD50 value was determined by feeding CF strain male albino rats with the single oral dose of O. corniculata and P. fraternus extracts
ranging from 200 to 2000 mg/kg body weight (BW). Hepatorenal toxicity was analysed by assay of functional markers of liver and kidney of rats as
well as their histopathological studies by supplying single dose of 400 mg/kg BW of above plants extract on daily basis for 7 days and signs of
toxicity like inappetence, depression, aggressiveness, body weight loss and respiratory distress to death were observed.
Results: In the toxicity test, the LD50 values were obtained as 1300 mg/kg BW and 1125 mg/kg BW respectively for Oxalis corniculata and
Phyllanthus fraternus ethanolic extract. Albino rats in the study did not express any positive sign of toxicity. Even, rats did not show significant
(p>0.05) changes in GOT, GPT, ALP, Urea, Uric acid and Creatinine level in plasma and also no gross changes were observed in anatomy of liver and
kidney of treated rats on compare to control rats at the selected dose of 400 mg/kg BW.
Conclusion: It is therefore concluded that the dose below LD50 value of ethanolic extracts of Oxalis corniculata and Phyllanthus fraternus may safely
be used for therapeutic purposes.
Keywords: Oxalis corniculata, Phyllanthus fraternus, LD50, Hepatorenal toxicity, Ethanolic extract, Histopathological study, CF strain male albino
rats.

INTRODUCTION
Several medicinal plants have been used as dietary adjunct and in
the treatment of numerous diseases without proper knowledge of
their function and toxicity. According to the World Health
Organization about 80% of the world's population living in
developing countries relies essentially on plants for primary health
care so herbal medicine associated pharmacology and
pharmaceutical products are required to update frequently [1, 2].
Research carried out in last few decades has validated several such
claims of use of traditional medicinal plants. But without the proper
information about efficacy and safety of these traditional medicines
sometimes it would be harmful. Common weed plants such as Oxalis
corniculata L. of Oxalidaceae family and Phyllanthus fraternus L. of
Euphorbiaceae family are used as traditional therapeutics due to
their vast medicinal values. Both plants are good source of vitamin C
and used as antiscorbutic in the treatment of scurvy. O. corniculata
(commonly called as creeping wood sorrel) extract is applied in case
of scorpion sting and on skin to treat eczema [3]. It was reported
that the aqueous extract of whole plant can eliminate the evil
wetness, urethritis, and neurasthenic, injuries from falls, skin ulcer,
foot ringworm, eczema, scald, and ringworm on feet [4]. Its ethanolic
extract shows significant antitumor and antibacterial activities [5],
while methanolic extract display antioxidant and anti-inflammatory
activities [6]. Phyllanthus fraternus (commonly called as
Bhumyamlaki) is widely utilized against jaundice, alcohol-induced
liver damage, kidney stones, hypertension, genito-urinary tract
infection, abdominal pain [7]. It was also set up to be helpful in
carminative, cooling and overcoming of thirst, bronchitis, asthma,
leprosy, anaemia, venereal diseases, problems of the genito-urinary
tract, anuria, biliousness and hiccups [8].
P. fraternus is also reported to possess antidiabetic [9], antiviral
[10], anti-inflammatory [11], analgesic [12], antioxidative and
anticoagulant properties [13].

Since various pharmacological studies of both plants were done
earlier, the toxicity profile, especially of their ethanolic extracts, has
not been yet explored. The present investigation is therefore carried
out to study the lethal toxicity and hepatorenal toxicity of ethanolic
extract of Oxalis corniculata and Phyllanthus fraternus plants.
MATERIALS AND METHODS
Plants material
The whole plant of Oxalis corniculata and Phyllanthus fraternus were
collected from Allahabad district, UP, India and authenticated by an
Agronomist, Department of Agronomy, SHIATS, Allahabad. A
voucher specimen (2011/09/26) has been kept in our laboratory for
future reference.
Preparation of ethanolic extract
The fresh whole plant materials were dried in shade at room
temperature (28 °C) for 2 weeks, after which these was grinded to a
uniform powder. Ethanolic extracts were prepared by soaking 50 g
each of the dry powdered plant materials in 600 mL of 95% ethanol
at room temperature for 48 h with occasional shaking at every 8 h. It
was then filtered by Whatmann filter paper (size no.1) and the
filtrates were evaporated on rotary evaporator to concentrate in
crude extract form at 40 ºC. There, 6.56 g light green residue
(13.12% w/w) of O. corniculata and 6.50 g dark green residue (13%
w/w) of P. fraternus were obtained. The aqueous suspensions of
these extracts were made by dissolving them into distilled water
according to dose values.
Animals
Charles Foster strain male albino rats weighing 200 ± 20 g were
used in the study and maintained on standard pellet diet and water
ad libitum. Rats were acclimatized under standard rat house
conditions for 21 days before the trial was initiated. The
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temperature of housing environment was maintained at 25 ± 2 ºC.
The study was approved by the Institutional Animal Ethics
Committee (No. IAEC/MCS/2011/12/03).

samples of normal control and plants extracts treated rats. All
analysis was performed by standard enzymatic methods using
commercially available kit from CREST BIOSYSTEM LTD.

Experimental design

Histopathological study

Experimental rats were divided into 6 groups (4 rats in each group).
In order to select optimum dose of ethanolic extract of O. corniculata
and P. fraternus, graded doses of these extracts were designed as
200, 400, 800, 1200, 1600 and 2000 mg/kg body weight (BW) and
evaluated percentage of mortality and LD50. Lethal dose study [14]
was carried out after 72 hours by oral feeding of these doses to the
rats of all groups.

All treated rats with selected dose of ethanolic extract of O.
corniculata and P. fraternus were sacrificed after blood samples
collection under guidelines of Institutional Animal Ethical
Committee. The tissue samples of liver and kidney were obtained,
washed and fixed in 10% neutral formalin and used for
histopathological slide preparation as described by Lillie [20]. Slides
were observed using X200, X400 objective and results recorded.

Further, two doses as 200 and 400 mg/kg BW/day of both plant
extracts were selected and supplied to healthy male rats for 7 days
to check out any sign of behavioural toxicity while normal control
rats received similar extent of distilled water. In addition,
hepatotoxicity and renotoxicity of rats treated with 400mg/kg BW
dose of extracts also checked out by assessing of hepatorenal
functional markers and histopathological observations against
normal control.

Statistical analysis
All results of liver and kidney function were expressed as mean ± SD.
Data were analysed by one way ANOVA and followed by Dunnett’s
multiple comparison test using graph pad prism software (version
5.03) for windows (Graph Pad Software, San Diego, USA).
RESULTS & DISCUSSION
The death percentage (mortality rate) of rats fed with different
doses of ethanolic extract of Oxalis corniculata and Phyllanthus
fraternus were found maximum (100%) at dose of 2000 mg/kg BW,
while lowest mortality rate (25%) varied i.e. 800 mg per kg BW for
O. corniculata and 400 mg per kg BW for P. fraternus (Table 1). The
50% lethal dose (LD50) values of O. corniculata and P. fraternus were
found @ 1300 mg/kg BW and 1125 mg/kg BW oral respectively
(Fig. 1).

Biochemical analysis
The impacts of ethanolic extract of O. corniculata and P. fraternus on
liver and kidney function markers were evaluated by estimation of
Glutamate Oxaloacetate Transaminase (GOT) [15], Glutamate
Pyruvate Transaminase (GPT) [15], Alkaline phosphatase (ALP)
[16], Urea [17], Uric acid [18] and Creatinine [19] levels in plasma

Table 1: Percentage mortality of rats receiving different doses of Oxalis corniculata and Phyllanthus fraternus extract.
Group

1
2
3
4
5
6

No. of
Animals

Dose (mg/kg
BW)

Dose Diff.
(DD)

4
4
4
4
4
4

200
400
800
1200
1600
2000

200
200
400
400
400
400

O. corniculata
Death Mean Death
(MD)
0
0
0
0
1
0.5
2
1.5
2
2
4
3

%
Mortality
0
0
25
50
50
100

P. fraternus
Death Mean Death
(MD)
0
0
1
0.5
1
1.0
2
1.5
3
2.5
4
3.5

%
Mortality
0
25
25
50
75
100

LD50 = Least dose that killed all animals - Ʃ (DD x MD) / (No. Animals/group)
Table 2: Toxicity signs in rats at single oral dose of Oxalis corniculata and Phyllanthus fraternus ethanolic extracts.
Plant extract

Oxalis
corniculata
Phyllanthus
fraternus

Dose
(mg/kg
BW)

Inappetence

Depression

Signs of toxicity
Aggressiveness
Respiratory
distress

200
400
200
400

Nil
Nil
Nil
Nil

Nil
Nil
Nil
Nil

Nil
Nil
Nil
Nil

Death

Nil
Nil
Nil
Nil

Further, results showed a little variations in the values of GOT, GPT,
ALP, Urea, Uric acid and Creatinine level in plasma samples of plants
extract treated rats at the dose of 400 mg/kg BW, which was found
non significant, since p value > 0.05 (Table 3 & 4).

1400

LD50 (mg/kg BW) oral

Nil
Nil
Nil
Nil

Body
weight
loss
Nil
Nil
Nil
Nil

1200
1000
800
600
400
200
0
O. corniculata

P. fraternus

Ethanolic extracts

Fig. 1: LD50 value of Oxalis corniculata and Phyllanthus fraternus
plants.
There were no positive signs of toxicity (such as inappetence,
depression, aggressiveness, respiratory distress, body weight loss,
death) observed at present doses of 200 and 400 mg/kg BW (Table 2).

Those GOT and ALP level in plasma of P. fraternus extract treated
rats were found similar to normal control rats. However P. fraternus
fed rats displayed comparatively higher GPT level while O.
corniculata resulted lower than the normal control rats.
The higher GPT level may be due to metabolic oscillation in the rats.
Urea level in the plasma was observed decreased while increased in
Creatinine with supplement of extracts; P. fraternus and O.
corniculata as compared to normal rats. Although O. corniculata
extract displayed higher levels of Urea, Uric acid and Creatinine than
P. fraternus while not much impact on Uric acid level was perceived
with the treatment of plant extracts.
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Table 3: Hepatic functional markers in plasma of plants extract treated rats at the dose of 400 mg/ kg BW.
Biochemical markers
(in plasma)
GPT (U/ml)
GOT (U/ml)
ALP (KA units/ml)

Normal control
72.87 ± 1.44
86.25 ± 0.72
9.25 ± 0.69

O. corniculata
71.87 ± 0.75*
87.81 ± 1.20*
8.74 ± 0.42*

Ethanolic extract treated
P. fraternus
74.50 ± 1.87*
86.50 ± 0.68*
9.75 ± 0.32*

Table 4: Renal functional markers in plasma of plants extract treated rats at the dose of 400 mg/ kg BW.
Biochemical markers
(in plasma)
Urea (mg/dl)
Uric acid (mg/dl)
Creatinine (mg/dl)

Normal control
33.86 ± 0.67
6.43 ± 0.38
1.19 ± 0.24

O. corniculata
31.75 ± 1.17*
6.45 ± 0.42*
1.37 ± 0.48*

Ethanolic extract treated
P. fraternus
29.79 ± 2.04**
6.02 ± 0.20*
1.25 ± 0.29*

Values are mean ± SD, R= 4 *means are significantly not different as p > 0.05 for extract treated vs. normal control; **means are significantly
different as p < 0.05 for extract treated vs. normal control.

Histopathological results
Histological studies of the liver and kidney tissues of both normal
control rat as well as extracts treated rats did not exhibited any
major or specific anatomical changes (Fig. 2A, 2B, 2C, 3A, 3B & 3C).

Fig. 3A: Kidney of normal control rat (10 × 40 X).
Note: GL = glomerulus, BC = bowman capsule, PCT = proximal
convoluted tubule, DCT = distal convoluted tubule

Fig. 2A: Liver of normal control rat (10 × 20 X).
Note: H = hepatocyte, S = sinuses, CV = central vein

Fig. 3B: Kidney of rat treated with O. corniculata extract @ 400
mg/kg BW (10 × 40 X).

Fig. 2B: Liver of rat treated with O. Corniculata extract @ 400
mg/kg BW (10 × 40).

Fig. 3C: Kidney of rat treated with P. fraternus extract @ 400
mg/kg BW (10 × 40 X).

Fig. 2C: Liver of rat treated with P. fraternus extract @ 400
mg/kg BW (10 × 40 X).

Medicinal plants and herbal preparations have recently received
considerable attention and have been found to be promising
choice over modern synthetic medicines [21]. Oxalis corniculata
and Phyllanthus fraternus are also used as traditional
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therapeutics due to their vast medicinal values but safety studies
at toxicity level are lacking in the literatures. Thus present
investigation was aimed to study the lethal dose, hepatotoxicity
and renotoxicity of ethanolic extract of Oxalis corniculata and
Phyllanthus fraternus. The observed values in toxicological
studies of O. corniculata and P. fraternus plants ethanolic
extracts exhibited low toxicities and almost certainly safe uses as
traditional healers. LD50 value gives a satisfactory dose model to
any drug design, so commonly used for assay of lethal toxicity of
herbal preparation. The LD50 values of O. corniculata and P.
fraternus were found as 1300 mg/kg BW and 1125 mg/kg BW
oral respectively and almost no mortalities in rats up to dose of
400 mg/kg. In addition, flavonoids, carotenoids, phenols, non
protein thiols and ascorbic acid compounds were observed in
extracts of both plants [22]. According to the toxicity scale of
Hodge and Sterner any compound with an oral LD50 of between
500-1000 mg/kg should be considered practically non toxic [23,
24]. At present in the context of recommendation of OECD
(Organisation for Economic Co-operation and Development) for
chemical labelling and classification of acute systemic toxicity
based on oral LD50 values, the extract/compound are considered
as: very toxic, < 5 mg/kg body weight; toxic, > 5 < 50 mg/kg;
harmful, > 50 < 500 mg/kg; and no label, > 500 < 2000 mg/kg
BW [25]. Earlier, no report on lethal dose of O. corniculata and P.
fraternus ethanolic extract was reported. Kalyani et al. [26] in
their study found no mortality up to dose 2000 mg/kg BW of
methanolic extract of P. fraternus. Experimentally, plants treated
rats did not show any positive sign of inappetence, depression,
aggressiveness, body weight loss and respiratory distress to
death over to control rats @ 200 and 400 mg/kg BW that reveal
its safe oral dose for therapeutical uses. Creatinine, urea and uric
acid are markers of kidney function [27]. Elevation of these
markers may indicate renal damage. In present study, both
plants extracts treated rats did not show any significant
difference (p > 0.05) in renal function markers against the
normal control group except the slight decrease in urea level of
P. fraternus treated rats at the dose of 400 mg/kg BW, which
might be due to excess excretion of urine prior to sample
collection or might be due to low protein diet. It can be also
supported by gross anatomical observation of renal tissues,
which showed no cellular changes over the control rats (Fig. 3A,
3B & 3C). Previous studies reported that the rise in the plasma
GOT, GPT and ALP enzymes activity is often observed as a
consequence of hepatocellualr damage [28, 29 & 30]. Further, it
can be noticed that there was not too much difference in plasma
GOT, GPT and ALP enzymes activity of O. corniculata and P.
fraternus treated rats compared to the control group (p > 0.05)
and was not even observed in hepatocellular studies of both
treated and control rats (Fig. 2A, 2B & 2C).
CONCLUSION
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It is therefore concluded that the dose below LD50 value of
ethanolic extracts of Oxalis corniculata and Phyllanthus fraternus
may safely be used for medicinal purposes. The extracts reveal
no significant negative effect on heapatorenal parameters tested
against animal model. Findings justify the therapeutic use of
these plants in folk medicine. There still remains the need for
elucidating the molecular structures and the precise
pharmacology of the active principles.
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