V<
IOSR Journal of Pharmacy //7
gL

Mar.-Apr. 2012, Vol. 2(2) pp: 291-295 TOSR.

Acute Systemic Toxicity Of Four Mimosaceous Plants Leaves In Mice
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ABSTRACT

Nature provides drugs in the form of medicinal plants to cure all ailments of mankind with fewer side effects. These
medicinal plants can cause some serious damaging effects on the vital organs of the body too; there is a need of toxicity
studies to provide their safe use both in human and animals. The present study reports the acute systemic toxicity of
methanolic extracts of leaves of Adenanthera pavonina L., Peltophorum roxburghii Deneger., Prosopis cineraria Druce and
Prosopis juliflora DC., (Mimosaceae) in swiss albino mice to explore their suitable doses for pharmacological screening.
Observations were made immediately and after 1/2, 1, 4, 24 and 48hours of intraperitoneal drug administration. Adenanthera
pavonina extract at the dose of 150 mg/kg body weight is considered to be safe. Whereas remaining extracts of investigated
plants are relatively safe at the dose of 100 mg/kg body weight.
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1. INTRODUCTION

Herbal drugs are playing an important role in health care all over the world, especially in developing countries because they
are being cheap, locally available and consider being safe. Medicinal plants behave as authentic medicines because of
bioactive chemical compounds. The natural origin may not signify that they are safe. Limited evidence suggests that herbal
drugs associated adverse effects are less. Determination of efficacy and safety of herbal remedies are necessary because of
their self medication[1]. Although there is a limited data available about the pharmacology and toxicology for the most
commonly used herbal remedies[2]. Therefore, efforts to elucidate health benefits and risks of herbal medicines should be
intensified.

Adenanthera pavonina L., Peltophorum roxburghii Degener., Prosopis cineraria Druce and Prosopis juliflora DC are
medicinal plants of Pakistan and India belong to the family Mimosaceae[3]. Adenanthera pavonina L., leaves decoction is
used in blood pressure, cholera, general paralysis[4], gastric complaints (diarrhoea and dysentery)[5], gout and
rheumatism[6]. Chemical literature survey of Adenanthera pavonina revealed the presence of triterpenes[7], flavonoids[8]
and fatty acids[9]. Acute oral toxicity study of the ethanolic extract of leaves revealed 5g/kg as nontoxic dose[10]. The bark
of Peltophorum roxburghii Degener is used in dysentery, toothache, pains and sores[11]. The hexane and methanol extracts
of plant showed anti microbial activity[12]. Prosopis cineraria Druce leaves are used in cataract, dyspepsia, earache and
toothache[13]. Literature survey of P. cineraria revealed the presence of alkaloids[14], fatty acids[15], glycosides and
sterols[16]. The acute and sub acute oral toxicity of the methanol extract of leaves suggest 2g/kg as safe dose[17]. Leaf
preparations of Prosopis juliflora DC are used in dyspepsia, earache, mouth infections, scorpion stings, snake bites[18],
bronchitis, dermatitis, parasitic infections and urinary disorders[19]. The leaves of Prosopis juliflora contained amino acids,
flavonoids[20], alkaloids and diketones[21]. The flavonol glycosides and hydroxycinnamic acid from Prosopis juliflora
pollen are reported to possess antioxidant with high free radical scavenging activity [22].

The purpose of the present study is to investigate acute systemic toxicity of the methanol extracts (leaves) of four
Mimosaceous plants (Adenanthera pavonina L., Peltophorum roxburghii Degener., Prosopis cineraria Druce and Prosopis
juliflora DC)) in swiss albino mice in order to establish their safe doses for systemic use.

2. MATERIALS AND METHODS
2.1. Plant material: Leaves of Adenanthera pavonina L., Peltophorum roxburghii Degener., Prosopis cineraria Druce ,
and Prosopis juliflora DC were collected in summer 2011 from University of Karachi and deposited in the
herbarium of department for reference.

2.2. Extraction: Leaves of Adenanthera pavonina L., Peltophorum roxburghii Degener., Prosopis cineraria Druce ,
and Prosopis juliflora DC., were dried under shade and soaked in methanol for a week. The extracts were filtered
separately then concentrated using rotary evaporator at 40°C.
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2.3. Animals: Swiss albino mice of both sexes (17-23g) were purchased from Aga Khan University and Hospital
animal house. All animals were kept under laboratory conditions of room temperature with 12/12h light and dark
cycles. They were allowed to free access to food and water ad libitum. The animals were divided into drug treated
as test group and DMSO treated as control groups of six mice (n = 6) per cage for a minimum of three days prior
to toxicity assessment. The groups of animals were transferred in different cages and marked with their
identification.

2.4, Materials: Disposable syringes 1 ml, 0.2 p membrane filters, filtration assembly, methanol, DMSO.

2.5. Preparation of Test Sample and Blank / Control Solution: The methanol extracts (100,150 and 200mg/kg body
weight) of all investigated plants were solubilized in 0.5mlI DMSO. Before injection the solution was passed
through 0.2 p membrane filter. Each extract was agitated vigorously prior to withdrawal of injection doses to
ensure even distribution of the extract. These extracts were administered intraperitoneally to the test group
whereas control receiving only vehicle (DMSO).

2.6. Acute systemic toxicity studies: The acute systemic toxicity test of the methanol extract of leaves were carried out
by the method described by Lorke [23] and modified by Vongtau et al [24]. Mice were treated intraperitoneally
(i.p.) at the doses of 100,150 and 200mg/Kg and were observed for biological reactivity continuously for the first
4 hour, then the number of survivors was noted after 24 and 48 hours of dosing. The protocol of the study is given
in Table 1. The LDs, was calculated by using following formula [25].

—_— .
L D 50 —_— V Highest non-lethal dose x Least lethal dose
Table 1: Study Protocol of Acute Systemic Toxicity of Mimosaceous plants.

Name of study Acute systematic toxicity of Mimosaceous plants

Test materials Methanolic extract of Adenanthera pavonina, Peltophorum roxburghii , Prosopis
cineraria, Prosopis juliflora., leaves.

Details of animals used Healthy swiss albino mice (03 Female and 03 Male)

Route of test drug Intraperitoneal administration with the help of disposable syringes

administration

Dose of drug 0.5ml / 20gm of the mice body weight intraperitoneally

administration

Study duration Acclimatization for 3 days and 48 hours study period

Parameters observed Mortality , sign of illness , injury , pain distress , allergic reactions, changes of outer
appearance , difficulty in breathing , paralytic effect on hind limbs, behavioral alterations
(i.e., ataxia , hypoactivity , hyperactivity) and sedation

3. RESULTS AND DISCUSSION

After the intraperitoneal administration of 100 mg/kg dose of Adenanthera pavonina L., Peltophorum roxburghii Degener.,
Prosopis cineraria Druce, and Prosopis juliflora DC., no adverse reactions were seen for 48 hours so, all studied extracts at
the same dose considered to be safe as they give normal activity. Where as 150 mg/kg i.p. considered to be safe only for the
extract of Adenanthera pavonina and remaining three plant extracts are being considered toxic as they cause 100% mortality
of mice till 48 hours. The 200 mg/kg i.p. of all studied extracts considers being toxic (Table 2). The final median lethal dose
(LDso) value was calculated by recorded 0 and 100% survival as the square root of the product of the lowest lethal dose and
highest non-lethal dose[25]. The calculated LDs, for Adenanthera pavonina was to be 141.42 mg/kg body weight where as
for Peltophorum roxburghii Degener., Prosopis cineraria Druce, and Prosopis juliflora DC., was. 122.47 mg/kg body

weight.
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Table 2: Acute Systemic Toxicity of the leaves extracts of Mimosaceous plants.
TREATMENT | DOSES OBSERVATIONS
E)”;g{/ K8 INGECTION AFTER MORTALIY
- IMMEDIATELY
weight) Y hr 1hr 4hrs 24hrs 48hrs
DMSO | - Normal activity Normal Normal Normal Normal | Normal
(Control) activity activity activity activity | activity
Normal activity Normal Normal Normal Normal | Normal
100 activity activity activity activity | activity 0
Adenanthera Normal activity Normal Normal Normal Normal | Normal
pavonina 150 activity activity activity activity | activity 0
Breathing Breathing | Paralytic No
200 problem problem effect movement Died 100
Normal activity Normal Normal Normal Normal | Normal
100 activity activity activity activity | activity 0
Peltophorum Lose of senses Paralytic | Paralytic | 03 mice were
roxburghii effecton | effect on died while Died 100
150 hind limbs hind remaining 03
limbs were survived
Breathing Breathing | Paralytic
200 problem problem effect Died 100
with hair
erection
Normal activity Normal Normal Normal Normal | Normal
100 activity activity activity activity | activity 0
Prosopis Lose of senses Paralytic | Paralytic | 03 mice were
cineraria 150 effect on | effect on died while Died 100
hind limbs hind remaining 03
limbs were survived
Breathing Breathing | Paralytic
200 problem problem effect Died 100
with hair
erection
Normal activity Normal Normal Normal Normal | Normal
100 activity activity activity activity | activity 0
Prosopis Normal activity Paralytic | Paralytic | 03 mice were
juliflora 150 effect on | effect on died while Died 100
hind limbs hind remaining 03
limbs were survived
Breathing Breathing | Paralytic
200 problem problem effect Died 100
with hair
erection

Plants and their derivatives played a key role in world health and have long been known to possess biological activity[26].
The importance of biological, chemical and pharmacological evaluations of plants derived agents used in the treatment of
human ailments has been increasingly recognized in the last decades[27]. The data of the acute, subchronic and chronic
toxicity studies (oral and systemic) on medicinal plants or preparations derived from them should be obtained in order to
increase the confidence in its safety to human, particularly for use in the development of pharmaceuticals. The calculated

LDs, values for investigated Mimosaceous
systemic route.

plants may suggest the suitable and safe dose for biological studies using
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4. CONCLUSION

It can be concluded that the methanol extracts of investigated Mimosaceous plants is relatively safe at 100 mg/kg body
weight intraperitoneally. Further toxicity studies using different animal species recommended to elucidate the exact
mechanism and loci of the fatal action of the extracts are necessary.
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