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Objective: To evaluate the acute and subacute toxicity of 509 ethanolic extract of Tephrosia
purpurea (T. purpurea) in rodents. Methods: The acute toxicity test was conducted in Swiss
albino mice. The extract of T. purpurea was administrated in single doses of 50, 300 and 2000 mg/
kg and observed for behavioral changes and mortality, if any. In subacute toxicity study, Wistar
rats of either sex were administered two doses of T. purpurea i.e., 200 and 400 mg/kg (One—tenth
and one—fifth of the maximum tolerated dose), p.o. for 4 weeks. During 28 days of treatment, rats
were observed weekly for any change in their body weight, food and water intake. At the end of
28 days, rats were sacrificed for hematological, biochemical and histopathology study. Results:
In the acute toxicity study, 7. purpurea was found to be well tolerated upto 2000 mg/kg, produced
neither mortality nor changes in behavior in mice. In subacute toxicity study, 7. purpurea at dose
level of 200 and 400 mg/kg did not produce any significant difference in their body weight, food
and water intake when compared to vehicle treated rats. Tt also showed no significant alteration in
hematological and biochemical parameters in experimental groups of rats apart from a decrease
in aspartate transaminase, alanine transaminase and alkaline phosphate content at the dose of 400
mg/kg. Histopathological study revealed normal architecture of kidney and liver of 7. purpurea
treated rats. Conclusions: These results demonstrated that there is a wide margin of safety for
the therapeutic use of 7. purpurea and further corroborated the traditional use of this extract as
an anti hepatocarcinogenic agent.

1. Introduction

Indian market. T. purpurea is rich in prenylated flavonoids
including flavones, flavanones, chalcones and rotenoidsl4l.

Tephrosia purpurea (T. purpurea) (Linn.) Pers.
(Leguminosae) is a copiously branched herbaceous
perennial plant distributed throughout the tropics and
commonly known as sarponkha in India. According
to Ayurveda literature this plant is also called “Sarwa
wranvishapaka” which means that it has the property of
healing all types of woundsl!l. The plant has been used
in the treatment of bronchitis, diuretic, bilious febrile
attack, boils, pimples, tonic, laxative, cough, lightness
of the chest, tumour and in biliary and splenic troubles
alsol2l. The leaves are reported to be useful in jaundicel3!.
It is an important component of some preparations such as
Tephroli and Yakrifit used for liver disorders, available in
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Despite the wide use of T. purpurea in folk medicine, no
study has been published in the scientific literature about
its toxicological profile. Therefore, efforts are now being
made in our laboratories to define its preclinical activity
and safety profile necessary for further development of the
extract. The present communication summarizes the acute
and subacute oral toxicity of the 50% aqueous ethanolic
extract of T. purpurea in experimental animals.

2. Materials and methods
2.1. Plant material and extraction

The fresh plant of T. purpurea was collected in the
botanical garden of National Botanical Research Institute,

India in November 2009. The plant material was identified
and authenticated and the voucher specimen number (NAB
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200497) was deposited in the departmental herbarium. The
coarsely powdered material was exhaustively extracted
thrice with 509% aqueous ethanol; the yield of T. purpurea was
6.28% (w/w). The high performance thin layer chromatography
studies of the T. purpurea along with rutin (SD Fine—Chem
Ltd, Mumbai) were carried on pre—coated silica gel plate
(Merck 60 F254) as the stationary phase and ethyl acetate:
formic acid: acetic acid: water (100:11:11:27) as the mobile
phase. These plates were observed at UV light at 254 nm and
were scanned on TLC scanner III using winCAT software.
The yield of rutin was found to be 1.47%.

2.2. Animals

Wistar albino rats (150—170 g) and Swiss albino mice (25-30
g) procured from Central Drug Research Institute, Lucknow,
India of both sexes were housed separately in polypropylene
cage at temperature of 22 = 2) ‘C and 50—60% relative
humidity, with a 12 h light/dark cycle respectively, for one
week before and during the experiment. Animals were
allowed to access standard rodent pellet diet (Dayal animal
feed, India) and drinking water. Food was withdrawn for
overnight before the experiment though water was allowed
ad libitum and allocated to different experimental groups.
The dosing volume was not exceeded 1 m1/100g body weight.
All studies were performed in accordance with the guide
for the care and use of laboratory animals, as adopted and
promulgated by the Institutional Animal Care Commilttee,
CPCSEA, India (Reg. No. 1213/ac/2008/CPCSEA/IU).

2.3. Acute toxicity study

Acute oral toxicity of the 50% aqueous ethanolic extract of
T. purpurea was evaluated in Swiss albino mice of either sex
(25-30 g), as per OECD guideline (Organization for Economic
Co—operation and Development, Guideline—423, adopted on
17th December, 2001) with slight modifications. Twenty four
animals were equally divided into four groups (n=6) as per
sex. The extract was administered in 0.3% carboxy—methyl
cellulose (CMC) suspension at doses of 50, 300 and 2000 mg/
kg, whereas the control group received the CMC suspension
only. Food or water was withheld for a further 1-2 hours
after drug administration. Mice were closely observed for
the initial 4 h after the administrations, and then once
daily during the following days. The behavioural changes
closely observed for were: hyperactivity, ataxia, tremors,
convulsions, salivation, diarrhoea, lethargy, sleep and coma.
Total observation period for eventual mortality was 14 dayslsl.
One—tenth and one—fifth of the maximum tolerated dose of
the extract (2000 mg/kg) tested for acute toxicity was selected
for the subacute toxicity study z.e., 200 and 400 mg/kg.

2.4. Subacute toxicity study

Thirty rats (150-170 g) were randomly assigned into three
groups (n=10 or n=5/sex), five females (mulliparous and non-
pregnant) and five males were housed separately as per sex
in each group. OECD guideline was followed during the study
with slight modifications. Treatments were administered
orally once a day for 4 weeks. The Group I rats served as
control, Group IT and TII received T. purpurea at doses of 200
and 400 mg/kg (One—tenth and one—fifth of the maximum
tolerated dose), respectively. All rats were observed daily for
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physiological and behavioural changes. Rat that died during
the test period was tested pathologically, and all animals
were examined at the end of the test period.

2.5. Observation and examination methods

Clinical signs were observed at least once a day during
28 days of dosing. Body weights, water and food intake
were measured once a week by using digital Feeding and
Drinking Analyser (Ugo basile, 41700, Italy). They were fasted
overnight prior to blood collection by retro—orbital technique
on 29th day of the study. Hematological analysis was
performed using an automatic hematology analyzer (Medonic
CA620, Boule, Sweden). The parameters included: red blood
cell (RBC) count, hemoglobin (Hb), hematocrit (Ht), mean
corpuscular volume (MCV), mean corpuscular haemoglobin
(MCH), mean corpuscular haemoglobin concentration
(MCHC), platelets (PLT), leukocyte (WBC) count, neutrophil,
eosinophil, basophil, lymphocyte and monocyte counts.
For biochemical analysis, blood was centrifuged at 3000
rpm for 10 min. Serum was separated and assayed by using
diagnostic kits for glucose, creatinine, blood urea nitrogen
(BUN), total bilirubin (TB), aspartate transaminase (AST),
alanine transaminase (ALT), alkaline phosphate (ALP), total
cholesterol (TC), total protein (TP) and albumin (ALB). After
blood collection, animals were sacrificed for isolation of
kidney and liver to observe histopathological changes, if
any. The kidney and liver were dissected out and were
fixed in 109 formalin solution. Paraffin sections were made
and stained with haematoxylin and eosine for detailed
histopathology studyl6l. The values were represented as mean
+ SEM. Analysis of variance (ANOVA) test was followed
by individual comparison by Newman—Keuls test using
Prism Pad software (version 3.0) for the determination of
level of significance. The P—values of <0.05 are considered
significant for the experiment.

3. Result
3.1. Acute toxicity study

Mice administered with 7. purpurea upto 2000 mg/kg did
not show any kind of abnormal behaviour, during initial 4 h
after drug administration. No mortality was observed during
14 days after treatment with 7. purpurea in either sex.

3.2. Subacute toxicity study

No significant differences either in control or T. purpurea
treated group of both sexes were noticed in body weight,
food and water intake (data not shown). As summarised in
Table 1, extract treatments did not significantly change the
level of RBC, Hb, Ht, MCV MCH, MCHC, PLT, WBC and
DLC. Tt is apparent from Table 2 that the serum levels of
glucose, creatinine, BUN, TB, TC, TP and albumin were not
altered while AST, ALT, ALP content was slightly decreased
in group III rats, however it was within the normal range.
Histopathological features of control and T. purpurea treated
(200 and 400 mg/kg) rats revealed the absence of any gross
pathological lesion in kidney and liver (Figure 1).
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Table 1

Effect of T. purpurea on hematological parameters of rats in subacute toxicity (mean+SEM, n= 10).
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T. purpurea treated group

Parameters Control group 200 me/ks 200 me/ks
RBC (<107 1) 8.24 + 0.35 8.92 + 0.87 9.27 = 1.13
Hb (g/dL) 15.12 & 1.02 15.82 & 0.97 15.71 &= 1.08
Ht (%) 49.41 + 2.45 51.63 +3.34 51.37 + 3.61
PLT (X107 11 806.20 = 89.73 833.5 + 87.81 787.74 + 76.38
MCV (L) 51.21+ 5.04 50.06 + 4.32 51.61 = 5.41
MCH (pg) 17.96 = 1.23 19.12 + 2.21 18.15 + 1.76
MCHC (g/dL) 35.41 + 3.51 34.36 + 4.72 36.17 + 4.12
WBC (X107 1) 7.27 + 1.34 7.59 + 1.37 6.89 = 0.93
Neutrophils (%) 23.61 + 2.13 22.93 + 3.74 24.79 = 3.64
Eosinophils (%) 1.47 £ 0.55 1.65 + 0.62 1.23 + 0.45
Basophils (%) 0.00 £ 0.00 0.00 = 0.00 0.00 = 0.00
Lymphocyte (%) 69.82 + 6.53 67.96 * 6.54 66.34 + 6.28
Monocyte (%) 2.00 + 0.48 1.46 + 0.39 1.44 + 0.32

Table 2

Effect of T. purpurea on blood chemistry values of rats in subacute toxicity (mean+SEM, n= 10).

T. purpurea treated group

Parameters Control group 200 mg/ke 400 mg/kg
Glucose (mg/dL) 72.54 & 6.27 68.42 &= 7.53 66.32 & 8.43
Creatinine (mg/dL) 0.91 * 0.06 0.89 =+ 0.05 0.93 + 0.03
BUN (mg/dL) 19.27 * 1.76 18.54 & 1.09 17.86 + 1.83
TB (mg/dL) 0.69 = 0.05 0.67 = 0.06 0.62 = 0.07
AST (U/L) 135.4 = 7.32 121.3 = 6.33 119.3 * 6.17
ALT (U/L) 38.21 + 3.56 32.11 + 2.65 30.15 + 2.29%
ALP (U/L) 79.35 + 4.43 70.65 + 4.32 66.38 + 4.36
TC (mg/dL) 56.86 + 5.77 57.61 + 5.68 55.84 + 5.21
TP (g/dL) 8.41 & 0.23 7.94 +0.23 7.58 +0.78
Albumin (g/dL) 2.66 = 0.08 2.74 £ 0.07 2.76 =+ 0.06

*P<0.05 compared with respective control group.

Figure 1. Histopathological picture of liver and kidney of control and experimental group of animals.

(A) The section of liver from control animals revealed normal architecture and hepatic cells with granulated cytoplasm; (B) and (C) The section of
liver from T. purpurea 200 and 400 mg/kg exhibited normal architecture of hepatocytes indicating the safe nature of the extract. (D) The section of
kidney from control animals showed normal size of glomeruli with normal tubules; (E) and (F) The section of kidney from T. purpurea 200 and 400

mg/kg exhibited within the limits of normalcy.
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4. Discussion

The use of herbal medicines as alternative treatments
has been increasing worldwide, and medicinal plants may
have biological activities that are beneficial to mankind(71.
Since no reports on toxicity and safety profile of T. purpurea
extract is yel available, it was considered necessary to have
some information on toxicity potential of the extract tested
to maximize their benefits. Observations made during our
efforts in the oral acute toxicity studies showed the lack of
mortality and toxicity upto oral treatment of 2000 mg/kg body
weight, which suggests that the T. purpurea is practically
nontoxic at single dose. For subacute toxicity study the
higher dose level of 400 mg/kg (1/5th of the maximum
tolerated dose) and low dose level of 200 mg/kg (1/10th of the
maximum tolerated dose) were selected. The 50% aqueous
ethanolic extract of T. purpurea at the doses used did not
produce any marked changes in experimental groups of rats,
as evidenced by the absence of toxic symptoms, no changes
in water/food ingestion and body weight. Analysis of blood
parameters is relevant to risk evaluation as the changes in
the haematological system have a higher predictive value
for human toxicity, when the data are translated from animal
studies(8-16l. No significant alterations in the haematological
parameters of treated rats can be attributed to the plant
extract. The normal values of the renal biochemical
parameters such as blood urea nitrogen and creatinine
suggest that the extract does not produce any sort of
disturbance in the renal function, as has been found in case
of various plant extracts and hence is safe on its chronic use
in various diseases.

Subacute administration of T. purpurea did not cause any
significant change in serum glucose level TC, TB, TP and
ALB. However, liver enzymes (AST, ALT and ALP) were
decreased at higher dose but the magnitude is too small
to have biological relevance. The increase levels of AST,
ALT and ALP in the blood are associated with structural
and functional dysfunction of hepatocellular membrane
damage of hepatic cells(!7l. These observations of decrease
in the levels of liver enzymes might be due to the presence
of hepatoprotective agents in the extract. These results
are in support of the previous studies and decrease of
hepatic enzymes levels need to be further investigatedi1s].
Therefore our ongoing research work is directed towards
identifying an herbal anti—hepatocarcinogenic agent.
Moreover, histopathological observations correlate the
other results showing the normal cellular architectures
in the T. purpurea treated (200 and 400 mg/kg) group of
animals, without any necrosis or fatty infiltration, which
can substantiate the safety profile of the extract at this dose
level. Present observations indicate for the first time that 50%
hydroalcoholic extract of T. purpurea have a broad safety
margin in experimental animals commonly used in in vivo
experimental and preclinical pharmacological studies.
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