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ABSTRACT

Senna siamea is a medicinal plant used locally for the treatment of typhoid fever, jaundice, abdominal
pain, menstrual pain, and is also used to reduce sugar level in the blood.The study aimed at
phytochemical screening; antipyretic activities of methanol leaf extracts of Senna siamea. Fresh leaf of
Senna siamea was air-dried, pulverized and extracted using maceration method of extraction
technique with methanol. The percentage proximate analysis was carried out on the dry matter has
highest percentage (88.50), carbohydrate has (64.84%), followed by fibre content (10.00%), moisture
content (11.50%), ash content (5.00%), protein content (8.66%) and fat or lipid content (1.0%)
respectively. The phytochemical studies of the methanol leaf extract of Senna siamea revealed the
presence of some chemical compounds such as alkaloids, flavonoids, cardiac glycosides, tannins,
saponins, and terpenoids. The LDsy of the stem bark extract was =5000 mg/kg. The percentage
changes in average rectal temperature (°C) from induction of pyrexia to 2 hours after treatment with
methanol leaf extract of Senna siemea. There was a dose dependent increase in percentage change in
percentage change in rectal temperature, with the negative control showing the lowest (0.52%) change
in rectal temperature. Extract dose of 100 mg/kg, 200 mg/kg and 400 mg/kg had a percentage
decrease in rectal temperature of 0.85%, 2.07% and 3.26% respectively. However, the positive control
had the highest percentage change in rectal temperature of 5.28 % when compared to the extract
treatments. The leaf extracts decreased the rectal temperature of Brewer-induced pyrexia in albino
rats, which was more effective at 200 mg/kg. Thus, this study has scientifically justified that the
plant poses a degree of action on central nervous system thereby acting as in suppressing fever. This
provides validity for the use of the plant locally for the management and treatment of fever related
health problems.
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INTRODUCTION

Medicinal plants used in West Africa are as
old as the duration of human settlement in the
region [38, 29]. These can be either any part of
the plant like bark, leaves, flowers, roots,
fruits, seeds etc. [25]. The pharmacological
properties of plants are immense: remedies
made from plants play an important role in
the health people leaving in the rural areas
[22]. The availability, low cost and accessibility
of these plants in Tropical and Sub-tropical
Africa coupled with the global crisis of drug
resistance incidences, adverse effects amongst
other appalling negative scientific reports of
conventional drugs make it convenient for
in-depth survey of medicinal plants from this
part of the world [31].

Chemicals referred to an active
phytochemical include terpenes, flavonoid,
bioflavonoid, benzophonones, xanthenes as
well as some metabolites such as tannins,
saponins, cyanates, oxalate and anthrax
quinones [24,4].

Phytochemicals (from the Greek word
phyto, meaning plant) are biologically active,
naturally occurring chemical compounds
found in plants, which provide health benefits
for humans further than those attributed to
macronutrients and micronutrients. They
protect plant from disease and damage and
contribute to the plant’s colour, aroma and
flavour. In general, the plant chemicals that
protect plant cells from environmental hazards
such as pollution, stress, drought, UV
exposure and pathogenic attack are called
phytochemicals [15].

METHODOLOGY

Sample Collection, Identification and
Preparation

Fresh leaves of the plant, Senna siamea were
collect from University of Maiduguri, Borno
State, Nigeria. The leaf was identified and
authenticated to be Senna siamea by a Plant
Taxonomist in the Department of Biological
Sciences, University of Maiduguri, Borno
State, Nigeria. It was given a voucher
specimen number 547A and deposited at the
Postgraduate Research Laboratory of the
Department of Chemistry, Faculty of Science,
University of Maiduguri.

The leaves were cleaned by hand
picking foreign materials and air-dried under
shade at room temperature for seven days and
pulverized using mortar and pestle and then
subjected to the following analysis.

Sample preparation and proximate analysis
The air-dried samples were manually screened
and crushed using a wooden mortar and
pestle and stored in a dessicator. Two
grammes (2 g) each of the crushed samples
were processed for analysis of various
parameters according to the Association of
Official Analytical Chemists (AOAC, 1990;
AOCS, 2000) methods. The proximate analysis
such as moisture, ash, crude lipid content,
crude fibre, nitrogen free extracts, crude
protein and carbohydrates (by difference of
the ethanol extract) of the dried samples were
determined using AOAC methods [3]. The
moisture and ash contents were determined
using weight difference method. Crude fibre
content was estimated from the loss of weight
of the crucible and its content on ignition.
Carbohydrate was determined by differential
method when the sum of the percentages of
moisture, ash, crude lipid/fat, crude protein
and crude fibre content was subtracted from
100 [37].

The nitrogen value, which is the
precursor for protein of a substance, was
determined by micro-Kjehldahl method,
involving digestions, distillation and titration
of the sample [37]. The nitrogen value was
converted to protein by multiplying nitrogen
value with a factor of 6.25. The determination
of crude lipid content of the samples was done
using soxhlet extractor type of the direct
solvent extraction method. The solvent used
was n-hexane (boiling range 40-60°C). The
total carbohydrate (CHO) content was
determined by difference, as the sum of the %
Moisture, % Ash, % Crude Lipid/fat, % Crude
Protein and % Crude Fibre which was
subtracted from 100 [37]. All the proximate
values were presented as percentages [3].

Plant Extraction

The powdered leaves of Senna siamea (500Q)
were extracted exhaustively by maceration
using methanol. The crude extract was
concentrated to dryness at reduced pressure in
a vacuum using a rotary evaporator at 400 C.
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The extracts were weighed, labeled and
subjected to phytochemicals screening. It was
then exhaustively defatted using n-hexane.

Phytochemicals Screening

The screening was done in accordance with
the standard protocol describe by [17]. The
extract was screened for the presence of
alkaloids, tannins, flavonoids, saponins,
anthraquinones, terpenoids, cardiac glycosides
and carbohydrate.

Experimental Animals

All the experiments performed on laboratory
animals in this study followed the standard
procedure for the treatment of animals. The
animals were handled according to the
International Guiding Principle for Biomedical
Research involving animals, [13].

Acute Toxicity Evaluation (LDso)

The acute toxicity (LDso) of the crude methanol
stem bark extract was determined using
standard conventional procedure as described
by [48]. In this study, two different routes of
administration were considered; the oral and
intraperitoneal. In phase I, rats were divided
into 3 groups of three rats each for each route
(a total of nine rats) and then treated with the
crude methanol extract at doses of 10, 100 and
1000 mg/kg bd. wt. intraperitoneally and
orally and observed for 24 hours for mortality.
In the phase Il, the animals of each group (for
each route) were divided into three groups of
one animal each and the methanol extract was
administered at doses that were determined
after the phase I. The rats were observed for
signs of toxicity and mortality for the first
critical four hours and thereafter daily for 7
days. The LDsy was then calculated using the
formula:

LDso = \/ axb

Where

a = least dose that killed a rat

b = highest dose that did not kill a rat

Antipyretic Activity Study

Method described by [6] was used for this
study. A total of twenty (20) rats were used for
this study. The rats were divided into five (5)
groups of four rats for the study on the stem
bark methanol extract. Yeast suspension of
200mg/kg was administered intraperitoneally.
The grouping was as follows:

Group 1: negative control (yeast only)

Group 2: positive control (yeast + Paracetamol
100mg/kg)

Group 3: yeast + extract 100 mg/kg

Group 4: yeast + extract 200 mg/kg

Group 5: yeast + extract 400 mg/kg

A total of twenty (20) rats were used for the
study on the stem bark extract. Brewer’s yeast
(200 mg/kg) was administered
intraperitoneally to the rats after measuring
their baseline rectal temperatures. The rectal
temperature for each rat was then
re-measured and recorded after 8 hours. Only
rats that showed an increase in temperature of
at least 0.5c C were used. Group 1 was not
treated after the induction of pyrexia and
served as negative control. Group 2 was
treated with 100 mg/kg paracetamol
administered orally using a naso-gastric tube
and this served as the positive control. Group
3 was treated with 100 mg/kg of the extract
administered orally (stem bark methanol
extract). Group 4 was treated with 200 mg/kg
of the extract administered orally (stem bark
methanol extract). Group 5 was treated with
400 mg/kg of the extract administered orally
(stem bark methanol extract). Rectal
temperature measurements were taken 30
minutes, 1 hour and 2 hours following
treatment.

A total of sixty-nine (69) albino rats (100-180 g)
and twenty-five (25) mice (20-28 g) of both
sexes were purchased from the Animal House
of the Faculty of Pharmacy, University of
Maiduguri, Borno State. They were housed in
clean plastic, well-ventilated cages with saw
dust as beddings under 12 hrs light/12 hours’
dark cycle conditions of normal room
temperature  and humidity in  the
Pharmacology, Physiology and Biochemistry
Laboratory, Faculty of Veterinary Medicine,
University of Maiduguri for the analysis. They
were fed with standard feed (ECWA, Jos) and
allowed water ad libitum.

RESULTS

Proximate Analysis of Senna siamea Stem
Bark

The percentage proximate analysis reveal that
carbohydrate has the highest percentage (65.80
%), followed by fibre content (26.00%),
moisture content (3.65%), ash content (2.00%),
protein content (2.55%) and fat or lipid content
(1.0 %) respectively.
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Phytochemical components of dried leaves
and methanol leaf extract of Senna siamea

The preliminary phytochemical screening of
the dry matter and methanol leaf extracts of
Senna siamea, the dry matter revealed the

alkaloid, saponins and tannins. Methanol leaf
extract has phytochemicals as tannins,
triterpenes, saponnins, alkaloid and steroidal
nucleus. The result of the phytochemical
screening of the gradient extraction is shown

presence of phytochemicals such as
flavonoids, terpenoids, steroidal nucleus,

in Table 1.

Table 1: The preliminary phytochemical constituents of the dry matter and methanol leaf extracts
of Senna siamea.

S/N Phytochemical Test Dry Matter Methanol Extract
1 Test Tor Carbohydrates
| General test-Molish + +

1l Test for monosaccharides-Barfoed - -
1 Test for reducing sugar-fehling test - -

v Test for combined reducing sugar - -
\Y/ Test for ketoses + +
VI Test for pentoses _ _
2 Test for Tannins

| Ferric chloride test + +
1l Lead acetate + _
3 Test for Phlobatannins _ _
4 Test for Cardiac glycosides

| Salkwoski test + +
1l Liebermann-burcharde test + +
5 Test for Flavonoids

| Shinoda’s test + _
1l Ferric chloride test + +
1 Lead acetate test + _
v Sodium hydroxide _ _
6 Test for Terpenes + +
8 Test for Saponnins

| Frothing test + +
9 Test for soluble starch _ _
10 Test for Alkaloids

| Dragendroff’s reagent + +
| Meyer’s reagent + +
11 Test for steroidal nucleus

| Keller- killiani’s test + +

Key: + = detected; = Not detected

Acute Toxicity Evaluation (LDso)
The acute toxicity (LDso) of the crude leaf extracts of methanol were determined using standard
conventional procedure as described by [48]. In this study, two different routes of administration
were considered; the oral and intraperitoneal. In phase I, rats were divided into 3 groups of three rats
each for each route (a total of nine rats) and then treated with the crude methanol extract at doses of
10, 100 and 1000 mg/kg bd. wt. intraperitoneally and orally and observed for 24 hours for mortality.
In the phase I, the animals of each group (for each route) were divided into three groups of one
animal each and the methanol extract was administered at doses that were determined after the phase
I. The rats were observed for signs of toxicity and mortality for the first critical four hours and
thereafter daily for 7 days. The LDsp was then calculated using the formula:
LDso = \/ axb
Where, a = least dose that killed a rat

b = highest dose that did not kill a rat
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Table 2: Acute Toxicity of Methanol leaf Extract of Senna siamea in Rats

Phase Dose (mg/kg) No. of rat Mortality rate
Oral route IP route
| 10 3 0/3 0/3
100 3 0/3 0/3
1000 3 0/3 0/3
1l 1600 1 0/1 0/1
2900 1 0/1 0/1
5000 1 0/1 0/1
LDso= \/ab

Where, a = least dose that killed a rat, b = highest doses that did not kill a rat

= /5000 x 2900 = 3807 mg/kg

Antipyretic Study of the Effect of Methanol
Stem Bark Extract of Senna siemea

Effect of methanol Stem Bark Extract of
Senna siemea on Yeast-induced Pyrexia

Table 3 shows the antipyretic effect of the
methanol stem bark extract of Senna siemea.
There was a dose dependent decrease in rectal
temperature at 1 hr when doses of 100, 200
and 400 mg/kg were administered (38.45,
38.15 and 37.97°C). No significant difference
was observed at 30 min. and 1 hr after
treatment (38.63, 38.40, 38.43°C; 38.45, 38.15,
37.97°C) respectively when compared to the
rectal temperatures observed on induction of
pyrexia. Result obtained after 2 hrs of
treatment (38.33, 37.70, 37.95°C) shows a
significant difference (p<0.05) between the
extract doses of 250 mg/kg (38.33°C) when
compared to the synthetic drug (paracetamol)
100 mg/kg (36.75°C). However, there was no
significant difference between the groups
treated with higher doses of the extract (200

mg/kg and 400 mg/kg) when compared with
the synthetic drug (paracetamol) 100 mg/kg.

Percentage Change in Average Rectal
Temperature (°C) from Induction of Pyrexia
to 2 hours after Treatment with Methanol
Stem Bark Extract of Senna siemea

Table 3 shows the percentage change in
average rectal temperature (°C) from
induction of pyrexia to 2 hours after treatment
with ethanol stem bark extract of Senna siemea.
There was a dose dependent increase in
percentage change in percentage change in
rectal temperature, with the negative control
showing the lowest (0.52 %) change in rectal
temperature. Extract dose of 100 mg/kg, 200
mg/kg and 400 mg/kg had a percentage
decrease in rectal temperature of 0.85%, 2.07%
and 3.26% respectively. However, the positive
control had the highest percentage change in
rectal temperature of 5.28 % when compared
to the extract treatments.

Table 3: Effect of Methanol Stem Extract of Senna siemea on Yeast-induced Pyrexia

Treatment groups  Dose

Average Rectal

Average Rectal Temp. after

(mg/kg) Temperature (°C) Administration of Drug (°C)
Baseline 8 hrs after 30 min. 60 min. 120 min.
yeast

administration

Negative Control - 36.40+0.32 38.63+0.40 38.45+0.29 38.80+0.20 38.83+0.36"
Senna siemea 100 36.00+0.33 38.66+0.18 38.63+0.11 38.45+0.22 38.33+0.29
extract

Senna siemea 200 35.55+0.79 38.50+0.23 38.40+0.15 38.15+0.13 37.70+0.07*
extract

Senna siemea 400 35.10+0.90 39.23+0.18 38.43+0.17 37.97+0.19 37.95+0.03
extract

Positive Control— 100 37.20+0.44 38.80+0.04 38.25+0.13 38.2040.25 36.75+0.80"
Paracetamol

Results are in meantstandard error of mean (SEM); n=4; data with the same superscript are

statistically significant (p<0.05)
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DISCUSSION

The proximate analysis of the stem bark of
Senna siemea showed that the moisture content
was 3.65%. This suggests that the stem bark
will have a long shelf life [36], the low
moisture content could prevent microbial
spoilage and pest attack during storage for
medicinal purpose. Ash content of 5.00% in
the stem bark shows that it could have an
appreciable quantity of mineral elements [21].
The low crude fat (1.0%) of the stem bark
could give the seed an extra advantage over
some seeds and could show that it is a good
source of fat which provides energy. The
high amount of crude fiber in the stem bark,
10.00% means that it is a source of dietary
fiber, which is essential for good bowel
movement and could help in preventing
obesity, diabetes, cancer of the colon and other
ailments of the gastrointestinal tract of human
[21]. The crude carbohydrate 64.840 % could
be a good source of energy and thus a useful
supplement in animal feed formulation and
human diet [21].

The phytochemical studies of the
methanol leaf extracts of Senna siamea revealed
some useful chemical compounds such as
flavonoids, cardiac glycosides, tannins,
saponins, terpenoids and alkaloids.
Flavonoids exhibit several biological effects
such as antihepatotoxic, anti-inflammatory
and antiulcer activity [8, 12]. Saponins have
been reported to possess insecticidal activity
[20], antitumorigenic effect [47], molluscicide
effect [26], spermicidal [18], anxiolytic [10]
(Chakraborty et al., 2010) and anti-bacterial
activities [23]. Terpenes have been reported to
possess important biological activities, such as
analgesic  [27,28], anticonvulsant  [39],
cardiovascular [40] antimalarial and
antibacterial effects [17]. The saponin also
exhibits antimicrobial [33], antioxidant [41]
and anti-inflammatory activities [19]. The
presence  of saponins, steroids and
triterpenoids in the plant extracts of Senna
siamea supports the claim that these
compounds have anti-inflammatory
properties since saponins, steroids and
triterpenoids have been found in other natural
products with anti-inflammatory properties
[32]. Alkaloids have pharmacological
applications as anesthetics and CNS
stimulants [35]. Other important alkaloids of

plant origin include the addictive stimulants,
caffeine, nicotine (I11), bufotenin (IV), codeine,
atropine, morphine, ergotamine, cocaine,
nicotine and ephedrine [35]. The extract
potently and significantly prolonged reaction
time in mice subjected to thermal stimuli,
indicative of an analgesic effect, comparable
with the opioid agonist pentazocine. The tail
immersion test of nociception screens for
substances with central nervous system
activity [42]. The hot plate test however, does
not discriminate between central analgesics
and muscle relaxants/sedatives, which also
prolong reaction time in the hot plate test [43].
Anti-nociceptive model; tail immersion test
was used to evaluate the analgesic activity,
since tests of analgesic drugs commonly
measure nociception and involve the reaction
of animals to painful stimuli [44]. The stimulus
may be thermal (tail immersion or hot plate
tests), chemical (acetic acid-induced writhing
or formalin tests) or mechanical (tail or paw
pressure tests) [34]. The methanol leaf extract
showed a dose-dependent and significant (P <
0.001) increase in the pain threshold
post-treatment with dose of extracts in the tail
immersion test. The effects of the extracts were
significantly (P <0.001) lower than those
produced by pentazocine in the same tests.
The tail immersion has been used to study
centrally acting analgesics [45, 7]. In these
tests, the nociceptors are sensitised by sensory
nerves and the involvement of endogenous
substances such as prostaglandins are
minimized. Thus from the results, it may be
concluded that the analgesic activity of Senna
siamea may be fully mediated through central
mechanism. The abdominal constriction
method used in evaluation of the effect of the
plant extract is a very sensitive one and can
detect antinociceptive effect of a substance at a
dose that cannot be detected by other methods
such as tail-flick test [46, 14]. Inhibition of
acetic acid-induced writhing in mice by extract
(200 and 400 mg/kg) suggested that the
analgesic effect of the extract may be
peripherally mediated via the inhibition of the
synthesis and release of prostaglandins
[46].The acetic acid induced mice writhing test
has been used extensively to qualify analgesic
agents that have peripheral analgesic activity
[30]. Writhing induced by chemical substances
injected intraperitoneally, is due to
sensitization of nociceptors by prostaglandins.
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