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Abstract

Over centuries, Sub-Saharan Africans have been using Sida corymbosa leaf
extract during labour with the claims that it aids and facilitates childbirth
among others. This study aimed at preliminary investigating the phytochem-
ical constituent as well as the safety. Fresh plant (leaves) specimen was har-
vested and identified. Aqueous Sida corymbosaleaf extraction was carried out
and used for phytochemical evaluation and toxicity study. Thirteen (13) adult
Wistar rats were divided into 3 groups of 3 animals (n = 3) each for the first
phase of the toxicity study and treated with doses (10, 100 and 1000) mg/kg
respectively and observed for 48 hours. Four groups consisting of 1 animal
each (n = 1) were used for the second phase and treated with doses of (140,
225, 370 and 600) mg/kg respectively. Phytochemical screening revealed the
presence of carbohydrates, alkaloids, flavonoids, tannins, saponins, cardiac
glycosides, sterol, triterpenes and anthraquinones in the extract. The LD, of
the extract was found to be 471.17 mg/kg. The results of this study show that
the aqueous leaf extract of Sida corymbosa is slightly toxic with potentials for
biological activities from phytochemicals present.
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1. Introduction

The potentials of plants as traditional pharmacological agents cannot be over-
emphasized. The dependency on traditional medicines is of global proportions
and increasing owing to high scarcity and costs of orthodox medicines. Myriads

of plants are known to contain a variety of phytochemicals with wide spectrum
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of health benefits. Novel drug development is largely predicated on availability
potential natural products [1]. However, some of the traditional interventions
can precipitate detrimental consequences without proper scientific evaluations.
Thus, this study was designed to evaluate the phytochemical constituents of Sida
corymbosa plant as well as its toxicity using adult Wistar rats.

Sida corymbosa is a plant that grows in subtropical and tropical Africa,
Southern Asia and Central [2]. It is a perennial herb of about 0.7 m high with
numerous erect branches. Leaves are oval, dentate, about 6.5 - 7.5 cm long and 1
- 2 cm broad. The flowers are solitary and axillary. Its fruits are more or less
globular and covered on top with golden hairs [3]. Inside the fruit are ovoid,
black numerous seeds. The plant is a pan-tropical wild species, which grows
around the roadside and on wastelands [4]. Its botanical classification is thus;
Class: Equisetopsida, Subclass: Magnoliidae, Order: Malvales, Suborder: Rosa-
nae, Family: Malvaceae, Genus: Sida Specie: Sida corymbosa [5]. Sida corymbosa
have been reported to possess anti-ulcer and wound healing activities in rats [6]
Dike et al [7] have also reported protective and therapeutic effects of sida co-
rymbosa ethanolic leaf extract against abnormal serum bilirubin and total pro-
teins. This plant has also improved liver function. Acute toxicity studies of the
ethanolic extract were reported to be above 5000 mg/kg body weight in rats [8].
Phytochemical screening of the plant carried out by Dike ef al [8] suggests a
possible antioxidant and antimalaria properties owing to the presence of flavo-
noids and alkaloids. The leaves of Sida corymbosa may serve as a better supple-
ment to Na*, Fe*, CU*, Mn", CO*, SO, and CI  relative to the roots. The
plant also possesses anti-haemorrhagic properties in rats [9]. However, the study
carried out by Ezeugwunne et al [10] showed a significant increase in serum le-
vels of uric acid, urea and creatinine following treatment with Sida corymbosa
with remarkedly decreased body weight in treated animals thus, the plant may
have detrimental effect on the kidneys. The intake of the decoction of S. corym-
bosa leaf is reported to lower blood pressure and improves cardiac irregularity,
fever, seizure, ophthalmia, rheumatism, leucorrhoea, painful micturition, go-
norrhoea, colic and general debility [11]. The type, content, and proportion of
substances used as herbal medicines may vary depending on ecological condi-
tions of the plant’s habitat [12]. Thus, this study focused on phytochemical and

acute toxicity study of Sida corymbosa aqueous leaf extract collected locally.

2. Materials and Methods
2.1. Plant Material

Fresh Sida corymbosaleaves (Figure 1) above were harvested from the premises
of Technical College, Zaria (August 2015) and presented to the herbarium in the
Department of Biological Sciences, Ahmadu Bello University for identification.
The plant specimen was identified by the taxonomist as malvaceae, while the
specie is Sida corymbosa with local names; “broom weed in english” and “kar-
kashin kwado in hausa”. The identification voucher number 1049 was assigned

and recorded.
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Figure 1. Sida corymbosa plant in its natural habitat.

2.2. Animals

Animals used for toxicity study (adult Wistar rats) weighing 160 - 200 g were
bred in the Animal House of the Department of Pharmacology and Therapeu-
tics, Ahmadu Bello University, Zaria. The animals were housed in white trans-
parent plastic cages under standard conditions with free access to standard diet
(Vital Feeds Ltd., Jos, Nigeria) and water. They were handled according to stan-
dard guidelines for use of laboratory animals (National Institute of Health, Public
Health Service Policy on Humane Care and Use of Laboratory Animals, 2002).

2.3. Aqueous Leaf Extraction

Following plant specimen identification, the fresh leaves were harvested ma-
nually and rinsed in clean water then shade-dried for 10 days to allow moisture
evaporation. Subsequently, it was taken to the Department of Pharmacognosy,
Ahmadu Bello University Zaria for extraction. The air dried leaves of the plant
were pulverized and 600 g of it soaked in 2 L of distilled water for 36 hours un-
der constant agitation using the GFL shaker (No. 3017 MbH, Germany). The
resultant mixture was decanted and filtered using Whatman’s filter paper (No.1,
Cat No. 1001 125) and concentrated under pressure in a rotary evaporator (R110
Buchi, Switzerland) at 60°C and further dried to a constant weight in a water
bath set at 40°C.

2.4. Preliminary Phytochemical Screening

Phytochemical analysis of the extract was performed according to the method of
Sofowora [13] and Evans [14]. The extract was screened for carbohydrate, anth-
raquinones, triterpenes, sterol, cardiac glycosides, saponins, tannins, flavonoids
and alkaloids. The screening was done at the Department of Pharmacognosy,

Ahmadu Bello University, Zaria.
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The extract was dissolved in distilled water to obtain 1 mg/ml concentration

and distributed into ten test tubes for the analysis of nine phytochemicals.

2.4.1. Test for Carbohydrates

Molisch test

To 5 mls of the extract 4 mls of molisch reagent was added in a test tube. This
was followed by addition of 3 mls concentrated sulphuric acid by allowing it to
run gently on the side of the test tube [14].

Fehlings test

To 2 mls of extract, 5 mls of a mixture of Fehling solution A and B in the ratio

of 1:1 was added and the mixture boiled for a few minutes.

2.4.2. Test for Anthracene Derivatives (Bontrager’s Test)
To another test tube containing the extract, 5 ml of chloroform was added and
shaken for 5 mins. It was then filtered and the filtrate shaken with equal volume

of 10% ammonia solution.

2.4.3. Test for Unsaturated Steroid and Triterpene
(Liebermann-Bucchard Test)

To a test tube containing 5 mls of the aqueous extract of S. corymbosa, 5 mls of
acetic acid anhydrate were added and mixed gently. 1 ml of concentrated sul-

phuric acid was added down the side of the test tube to form a lower layer.

2.4.4. Test for Unsaturated Sterols (Salkowski Test)
To 3 mls of the diluted aqueous extract of S. corymbosa, 2 - 3 drops of concen-

trated sulphuric acid were added to side of test tube.

2.4.5. Test for Cardiac Glycosides (Keller-Kiliani Test)

About 1mg of the aqueous extract of S. corymbosa was dissolved in 1 ml of gla-
cial acetic acid containing traces of ferric chloric solution. This was then trans-
ferred into a dry test tube and 1 ml of concentrated sulphuric acid added down

the side of the test tube to form a lower layer.

2.4.6. Test for Saponin (Frothing Test)
About 10 ml of distilled water was added to 3 mls of the aqueous extract of .
corymbosa. It was then shaken vigorously for about 1 min. The tube was allowed

to stand for about 30 mins and observed for honey comb froth [14].

2.4.7. Test for Tannins
To 5 mls of aqueous extract is added 3 - 5 drops of ferric chloride solution.

2.4.8. Test for Flavonoids (Sodium Hydroxide Test)
To 5 mls of the aqueous extract a few drops of 10% sodium hydroxide were

added. If a yellow coloration is noticed it indicates the presence of flavonoid.

2.4.9. Test for Alkaloids (Dragendoff’s Test)
To 5 mls of the aqueous extract few drops of Dragendoff’s reagent were added. A

reddish brown precipitate indicates the presence of alkaloid [14].
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2.5. Acute Toxicity Studies (LDso Determination)

Acute toxicity studies were carried out using the method described by Lorke
[15]. The experiment was done in two phases. In the first phase, the rats were
divided into 3 groups of 3 rats each (n = 3) and were treated with 10 mg/kg, 100
mg/kg and 1000 mg/kg of the aqueous extract of Sida corymbosa leaves orally.
They were observed for signs of toxicity and death within the first 24 hours of
administration. All animals treated with 1000 mg/kg of the aqueous extract died.

According to the method of Lorke [15], the second phase consisting of 4
groups containing a single rat each (n = 1) were treated with 140 mg/kg, 225
mg/kg, 370 mg/kg and 600 mg/kg of aqueous extract of Sida corymbosa. The
LD., was calculated from the results of the final phase as the square root of the
product of the lowest lethal dose and the highest non-lethal dose i.e. the geome-
tric mean of the consecutive doses in which 0 and 100% survival rates were rec-
orded:

LD,, = \/ Lowest lethal dose x Highest non-lethal dose
=+/600x370 =+/222000 = 471.17 mg/kg

3. Results and Discussion
3.1. Plant Yield

The plant extraction yielded 36.4% w/v of dark brown, sweet smelling, soft and

smooth textured product.

3.2. Results of Phytochemical Screening

See Table 1.

3.3. Result of Acute Toxicity of Aqueous Leaf Extract of Sida
corymbosa

In the first phase, the result of zero percent lethality was found to be at 100
mg/kg and above while that of 100% lethality was found to be 1000 mg/kg. Then

Table 1. Phytochemical constituents of the aqueous leaf extract of Sida corymbosa.

CONSTITUENT OBSERVATION
Carbohydrate Present
Anthraquinones Present
Triterpenes Present
Sterol Present
Cardiac glycoside Present
Saponin Present
Tannins Present
Flavonoids Present
Alkaloids Present
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the second phase was carried out using the probit scale. The extract was given
orally at doses of 140 mg/kg, 225 mg/kg, 370 mg/kg, and 600 mg/kg. It was
found that zero lethality was recorded at a maximum dose of 370 mg/kg and
100% lethality at a minimum dose of 600 mg/kg. LD;, = 471.17 mg/kg.

3.4. Discussion

Investigation on the phytochemical compounds of Sida corymbosa leaf aqueous
extract revealed the presence of tannins, cardiac glycosides, triterpene, steroids,
carbohydrate, saponins, flavonoids and anthraquinones. These phytochemicals
are known to possess biological activities as well as defensive actions of the
plants. There is also peculiarity in their mode of actions with constituents like
tannins acting via iron deprivation alongside hydrogen bond and enzymatic ac-
tivities. Flavonoids are known for their potent antioxidant properties as reported
by Geetha [16], thus possessing the capacity for prevention or treatment of dis-
eases associated with oxidative damages to membranes and DNA among others
[17]. Saponins have been identified as among other things to elicit inhibitory ac-
tions on inflammation [17]. Tanins have been reported to have hypoglycemic
activities [18]. Additionally, other constituents like flavonoids, steroids and ter-
penoids also possess antidiabetic properties [17].

The acute toxicity screening of a substance is an important toxicological in-
vestigation for an unknown substance. The LD, which represents the individual
dose required to Kkill fifty percent of a population of test animals is a very useful
index for grading the acute toxicity of a substance. Aqueous leaf extract of Sida
corymbosa is slightly toxic or can cause harm if consumed. This is important
because the plant is currently being ingested and used among human population
for various ethnomedical reasons. In conclusion, although the preliminary study
of the plant showed the presence of vital phytochemicals, the toxicity study sug-
gests the consumption of such plant as traditional remedies to be with caution
until further research has been carried out. However, this study was limited to

only aqueous extracts and only rats and not mice.
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