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Abstract

The aim of this study was to evaluate the toxicity profile
of methanol leaf extract of Cassia singueana (fabaceae) in
wistar rats. Fresh leaf of the plant was shade dried and
pulverized to powder after which it was subjected to
maceration with methanol and 9.2% yield was obtained at
end of the extraction process. An acute toxicity study was
carried out using lork’s method and sub-chronic toxicity
study was also carried out using OECD guideline. In the
acute toxicity study, the first phase of the method, nine
(9) wistar rats were randomly divided into three groups
(1-3) of three (3) animals each and they received 10,100
and 1000 mg/kg (po) Cassia singueana methanol leaf
extract respectively and in the second phase four (4)
animals were divided into four groups of one animal each
which received 1200, 1600, 2900 and 5000 mg/kg (po) of
extract respectively. In the sub-chronic toxicity study
twenty (20) animals were divided randomly into four
group each containing five animals, the first, second, third
and fourth group received distilled water, 200, 400 and
800 mg/kg extract (po) respectively. There was no
mortality observed in phase 1 of acute toxicity and in
phase II there was mortality at 2900 and 5000 mg/kg
group. The oral administration of methanol leaf extract of
Cassia singueana for 28 days did not produce significant
alteration in the renal function indices. The histological
section of the rats indicates normal glumeruli and regular
renal tubules. Also, this study reveals no significant
increase in the level of liver enzyme. Also, the histology
section reveals normal central vein and regular
hepatocyte separated by sinusoid. The haematopoetic
indices reveal no destruction of Red Blood Cell and no
change in the rate of production of the RBCs and other
haematopoetic parameters. The histology of the rat’s
brain revealed no deleterious effect. It can be concluded
that, the methanol leaf extract of Cassia singueana is
relatively non- toxic.

Keywords: Methanol leaf extract; Cassia singueana; Sub-
chronic toxicity; Alkaline phosphatase

Introduction
Toxicity is the extent to which a substance can harm a living

organism. Toxicity studies are performed to determine the
safety or hazard elicited by substances such as
pharmaceuticals, laboratory chemicals and consumer
products. Toxicity studies can be acute, sub-chronic or chronic.
Acute toxicity is the noxious effect in an organism through a
single dose exposure. Sub-chronic toxicity study is aimed to
evaluate the ability of a test substance to cause noxious effects
after repeated exposure to the living organism.

The experimental animals are administered daily doses of
the test substance to calculate the no observed adverse effect
level and determine whether one or more organ/system is
mildly or severely affected following exposure period of
between five to ninety days. Chronic toxicity study is aimed to
evaluate the ability of a test substance to cause noxious effects
over an extended period of continuous exposure, sometimes
lasting for the entire life of the organism.

Cassia singueana a small tree shrub 1-6 m high with
spreading rounded open crown 2 m in diameter. Trunk to 15
cm across, with dark grey, rough bark irregularly longitudinally
fissured; slash light brown, yellow within. Stems of branchlets
faintly longitudinally ridged to teret, young apice densely
pubescent with curled white hairs interspersed among minute
ones forming an underlayer, becoming sparsely pubescent and
glabrous as bark develops.

Leaves: petiole and rhachis 4-30 cm long. Stipules subulate,
A ± 5 mm long, 3 mm wide, caducious; petiole 1.5-5 cm long
including basal pulvinus, petiole gland lacking, rhachis
channeled, with stalked, fusiform to elliptic, deciduous gland
between each pair of leaflets, sometimes excepting the
terminal leaflet [1]. The ethyl-acetate and ethanol root bark
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extract of Cassia singueana show promising antioxidant
properties both in vivo and in vitro [2]. The Methanol root
extract of Cassia singueana was also reported to have
hepatoprotective and hypolipidemic effects in rats [3]. Cassia
singueana methanol leaf possessed antiulcer effect [4]. It was
also reported by Harami et al. [5] that Cassia singueana has
antifungal activity. Cassia singueana has many medicinal uses
throughout Africa. A hot water infusion of the leaves is drunk,
and the warm leaves are applied as a compress to treat fever.
The leaf sap is drunk to cure malaria [6]. The leaves in
decoction or infusion or as dried powder are applied to
wounds caused by leprosy and syphilis. An infusion of the
leaves is applied as eye drops to cure conjunctivitis [6].
Extracts of the stem bark are taken to cure stomach
complaints.

Like the leaves, the stem bark is used to treat skin disorders
and malaria. An infusion of the flowers is used as an eye
lotion. The fruit pulp soaked in water and cooked with a staple
food is eaten by lactating women as it is considered lactogenic.
The roots are used to treat venereal diseases, stomach
complaints and as a purgative. The roots are also used to cure
impotence caused by diabetes. The ash of burnt roots is eaten
mixed with porridge to cure abdominal pain. Leaves stem and
root barks are used as anthelminthic and to treat bilharzia. It is
also used as a cooked vegetable in Malawi and Tanzania [6].
Cassia singueana has been shown after research to have
medicinal properties.

Materials and Methods

Collection of plant material and preparation of
extract

The plant was collected in Dange shuni Local Government
Area of Sokoto in January, 2018. Sokoto State Nigeria. The
plant was identified and authenticated in the Department of
Pharmacognosy and Ethnopharmacy, Faculty of
Pharmaceutical Sciences Usmanu Danfodiyo University Sokoto
and was deposited in the herbarium. The leaves of Cassia
singueana were shade dried. The dried leaves was pulverized
to powder using wooden pestle and mortar and then 500 g of
the dried powder was weighed and subjected to cold
maceration for 72 hrs with 95% methanol as the solvent of
extraction, the mixture was allowed to stand for 5 hours and
was then shaken periodically. Whatman filter paper was used
for filtration of the mixture and the extract was concentrated
on water bath at 40°C. The dried extract was transferred to air-
tide container for storage.

Experimental animals
Wistar rats of both sexes weighing (120-150 g) was used in

this study. The animals were maintained in a cage well
ventilated with access to food and water ad libitum. All animal
experimental protocols were conducted in compliance with
human animal care standards outlined in the National
Institutes of Health Guide for Care and Use of Laboratory
Animals.

Acute toxicity study
The method described by Lorke [7] was used in this study.

This test was conducted in phases. Initial phase, nine animals
of either sexes were randomly divided into three groups with
three mice each. First, second and third group received 10, 100
and 1000 mg/kg of the extract and were observed for 24 hrs
for mortality or any sign of toxicity.

In the second phase, we used four mice, one per each group
and dose with 1200, 1600, 2900 and 5000 mg/kg. The same
procedure was also used for rats. The LD50 was determined by
calculating the geometric mean of the highest dose that the
rats survive and lowest dose that killed the mice.

28 Days sub-chronic toxicity studies
The Organization for Economic and Community

Development (OECD 407) method was adopted for the study:
Total number of animals: twenty-four of either sex were
randomly divided into four groups of six rats each (3 male and
3 female). First group received 10 ml/kg distilled water orally.
The second, third and fourth received 200, 400 and 800 mg/kg
respectively daily for 28 days orally.

The rats access food and water throughout the duration of
the experiment (28 days). Observation was done on daily basis
for general symptoms of toxicity and mortality. Weights of the
animals were taken weekly. On the 29th day, under light
chloroform anesthesia the animals were sacrificed. Blood
samples were collected for haematological and biochemical
tests. Histopathological examination was done on heart, liver,
kidney and brain.

Results

Acute toxicity studies
There was no mortality observed in the first phase of acute

toxicity study, while in phase mortality was observed in 2900
and 5000 mg extract treated group as stated in Tables 1a and
1b.

Table 1a Result of Oral Acute toxicity studies of methanol Leaf
extract of Cassia singueana on mice.

Dose (mg/kg) PO Number of Animals dead/
used % Mortality

Phase I

10 0/3 0

100 0/3 0

1000 0/3 0

Phase II

1000 0/1 0

1600 0/1 0

2900 01-Jan 100
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5000 01-Jan 100

Table 1b Result of oral acute toxicity studies of methanol leaf
extract of Cassia singueana on rats.

Dose (mg/kg) PO Number of Animals dead/
used % Mortality

Phase I

10 0/3 0

100 0/3 0

1000 0/3 0

Phase II

1000 0/1 0

1600 0/1 0

2900 0/1 0

5000 0/1 0

Effect of methanol leaf extract of cassia
singueana on haematological indices following
28 days sub-chronic oral treatment in wistar
rats

After twenty-eight days oral administration of methanol leaf
extract of Cassia singueana, there was significant (p<0.05)
decrease in white blood cell count in all the extract treated
groups (200, 400 and 800 mg/kg).

Table 2 Effect of methanol leaf extract of Cassia singueana on haematological indices following 28 days sub-chronic oral
treatment in Wistar Rats.

Treatment/Dose
(mg/kg) WBC (× 103 µL) RBC (× 103 µL) HGB (g/dl) HCT (%) PCV (%) PLT (µL × 103) MCV (fl)

Distilled water 21.71 ± 1.60 5.98 ± 0.43 11.92 ± 0.73 37.25 ± 1.48 35.77 ± 2.19 630.50 ± 2.10 61.68 ± 0.49

200 CSE 15.85 ± 0.70* 5.27 ± 0.41 11.37 ± 0.43 33.80 ± 140 34.12 ± 1.29 620.00 ± 4.14 60.22 ± 1.81

400 CSE 11.92 ± 0.65* 5.61 ± 0.24 8.55 ± 2.28 32.37 ± 0.76 33.15 ± 0.75 510.00 ± 5.49* 57.90 ± 2.05

800 CSE 11.00 ± 0.61* 5.95 ± 0.28 12.92 ± 0.58 33.10 ± 1.92 38.77 ± 1.75 557.25 ± 4.27 57.07 ± 1.76

Data expressed as Mean ± SEM, SEM=Standard Error of Mean n=6, “*” p<0.05, WBC=White Blood Cells, RBC=Red Blood Cells, HCT=Haematocrit,
HGB=Haemoglobin, PCV=Packed Cell Volume, PLT=Platelet, MCV=Mean Cells Volume, CSE=Cassia singueana methanol leaf extract. Dunnet post-hoc test.

There was no significant decrease in other hematological
parameters such as red blood cell count, haemoglobin,
platlets, packed cell volume, mean cell volume and
haematocrit (Table 2).

Effect of methanol leaf extract of Cassia
singueana on renal function indices following

28 days sub-chronic oral treatment in wistar
rats

There was significant (p<0.05) decrease in serum urea and
sodium at dose of 200 mg/kg, while in 400 mg/kg extract
treated group we noted significant (p<0.05) decrease in serum
urea only. In 800 mg/kg extract treated group there was no
significant decrease in all the renal function indices (Table 3).

Table 3 Effect of methanol leaf extract of Cassia singueana on renal function indices following 28 days sub-chronic oral treatment
in wistar rats.

Treatment/Dose (mg/kg) Urea (mmol) Creatinine
(mmol) Na+ (mmol) K+ (mmol) Cl- (mmol) HCO3 (mmol)

Distilled water 7.82 ± 0.22 0.95 ± 0.13 133.25 ± 1.88 4.32 ± 0.19 90.50 ± 2.25 25.50 ± 1.32

200 CSE 5.50 ± 0.21* 0.77 ± 0.08 132.50 ± 2.53 5.10 ± 0.10 94.75 ± 2.05 23.75 ± 1.37

400 CSE 5.27 ± 0.17* 0.75 ± 0.06 134.50 ± 2.90 4.30 ± 0.10 90.50 2.78 26.50 ± 1.84

800 CSE 7.42 ± 0.22 1.07 ± 0.85 134.75 ± 1.97 4.45 ± 0.21 91.25 ± 4.17 23.50 ± 1.70

Data expressed as Mean ± SEM, SEM=Standard Error of Mean n=6, “*” p<0.05, Na+=Sodium ion, K+=Potassium ion, Cl-=Chloride ion, HCO3=Bicarbonate,
CSE=Cassia singueana methanol leaf extract. Dunnet Post-hoc test.

Effect of methanol leaf extract of Cassia
singueana on liver function indices following

28 days sub-chronic oral treatment in wistar
rats

There was no significant decrease in all the liver function
parameters following 28 days oral administration of (200, 400
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and 800 mg/kg) methanol leaf extract of Cassia singueana
(Tables 4 and 5).

Table 4 Effect of methanol leaf extract of Cassia singueana on liver function indices following 28 days sub-chronic oral treatment
in wistar rats.

Treatment/Dose (mg/kg) T.B (mg %) D.B (mg %) ALK (m/l) AST (m/l) ALT (m/l) T.P (g/l) Albumin (g/l)

Distilled water 0.77 ± 0.06 0.30 ± 0.04 87.75 ± 2.56 58.00 ± 3.08 75.50 ± 2.10 65.25 ± 2.56 40.50 ± 1.04

200 CSE 0.75 ± 0.06 0.15 ± 0.01 86.25 ± 2.42 62.00 ± 1.58 75.50 ± 2.32 71.50 ± 3.12 38.75 ± 2.49

400 CSE 0.87 ± 0.11 0.27 ± 0.04 86.25 ± 2.42 57.25 ± 2.42 67.75 ± 3.79 61.25 ± 1.10 40.25 ± 2.01

800 CSE 0.95 ± 0.06 0.95 ± 0.06 83.75 ± 6.30 64.50 ± 2.17 71.75 ± 2.68 69.75 ± 3.75 41.00 ± 1.08

Data expressed as Mean ± SEM, SEM=Standard Error of Mean n=6, T.B=Total Bilirubin, D.B=Direct Biluribin, ALK=Alkaline Phosphatase, AST=Aspartase
Transaminase, ALT=Alanine Transaminase, T.P=Total Protein, CSE=Cassia singueana methanol leaf extract. Dunnet Post-hoc test.

Table 5 Effect of methanol leaf extract of Cassia singueana on body weight changes following 28 days sub-chronic oral treatment
in wistar rats.

Treatments/Dose (mg/kg) Week 1-mean weight (g) Week 2-mean weight (g) Week 3-mean weight (g) Week 4-mean weight (g)

Distilled water 185.40 ± 6.16 202.20 ± 6.02 209.80 ± 5.19 219.20 ± 4.06

200 CSE 169.80 ± 2.65 186.00 ± 6.40 193.80 ± 7.49 215.20 ± 7.31

400 CSE 175.80 ± 8.94 181.80 ± 10.41 199.00 ± 14.65 212.80 ± 12.76

800 CSE 182.20 ± 4.34 198.80 ± 5.73 207.60 ± 6.98 224.00 ± 5.73

CSE=Cassia singueana methanol leaf extract.

Effect of methanol leaf extract of Cassia
singueana on histology of brain following 28
days oral administration in rats

The histology of the brain sections of rats following 28 days
oral administration of methanol leaf extract of Cassia
singueana reveals well preserved neutrophils in both the
control and extract treated groups (Figure 1).

Figure 1 Photomicrograph of a section of rat brain treated
with methanol leaf extract of Cassia singueana (MLECS)
following 28 days oral administration (H and E, 100x). (A)
Distilled water treated showing regular neutrophils. B, C,
and D are 200, 400 and 800 mg/kg extract treated groups
respectively, showing also regular neutrophils with black
arrow.

Effect of methanol leaf extract of Cassia
singueana on histology of the kidney following
28 days oral administration in rats

The result indicated regular glomerulus (long arrow) and
renal tubules (short arrow) in control group and also similar
features were observed in the extract treated groups (Figure
2).

Figure 2 Photomicrograph of a section of rat kidney treated
with the MLECS following 28 days oral administration (H
and E 100x). (A) Is the distilled water treated group
indicating regular glomerulus (long arrow) and renal tubules
(short arrow). B, C and D are 200, 400 and 800 mg/kg
extract treated groups respectively, also revealed regular
glomerulus (long arrow) and renal tubules (short arrow).
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Effect of methanol leaf extract of Cassia
singueana on histology of the liver following 28
days oral administration in rats

The Liver section of control group and 200 mg/kg extract
treated group reveals central vein (long arrow) and regular
hepatocyte (short arrow) separated by sinusoid. H and E × 100.
While in the 400 and 800 mg/kg extract treated groups reveals
ballooning degeneration of the hepatocyte labeled by black
arrow (Figure 3).

Figure 3 Photomicrograph of a section of the rat liver
treated with methanol leaf extract of Cassia singueana
following 28 days oral administration (H and E, 100x). (A)
Distilled water treated indicating central vein (long arrow)
and regular hepatocyte (short arrow) separated by sinusoid.
(B) 200 mg/kg MLECS also revealed central vein (long arrow)
and regular hepatocyte (short arrow). While C and D which
are 400 and 800 mg/kg MLECS treated groups respectively
revealed ballooning degeneration of the hepatocyte labeled
by black arrow.

Discussion and Conclusion
In the oral acute toxicity study of the plant extract we

calculate the median lethal dose to be 2154 mg/kg in mice and
>5000 mg/kg in rats. According to Dietrich Lorke, 1 mg/kg is
considered highly toxic, 10 mg/kg is considered toxic, 100
mg/kg is moderately toxic, 1000 mg/kg is slightly toxic, and
5000 mg/kg is considered not toxic [7]. Our result indicates
that large dose of the extract can be toxic and low doses are
relatively safe. Mortality was only observed in phase where
high doses were employed. According to the American Society
for testing safety of Materials, any chemical substance with
LD50 less than 2000 mg/kg/oral route but greater than 1000
mg/kg/oral could be considered to be slightly toxic.

In the 28 days sub-chronic toxicity study, there were no
behavioral or observable toxic effects as a result of
administering the extract for the duration of the study. There
was no significant change in body weight compared with
control group and extract treated group throughout the period
of the study. The normal weight increment observed from day
one to 2h day of the study was due to normal physiological
changes in rats such as, food intake, water intake and
metabolic processes in their systems. A decrease in body

weight of an animal after certain exposure to a substance for a
period of time is indication of harmful nature of that substance
[8].

Metabolic reactions in the body are largely regulated by the
liver and kidney. The renal system is largely responsible for
excretion of waste product out of the body. The liver detoxifies
substances that are harmful to the body while the kidney helps
in maintaining homeostasis by reabsorbing vital electrolytes
and excretion of waste products.

Urea and creatinine are the major indicators of renal
toxicity. Serum urea accumulation is used as the acute marker,
while serum creatinine accumulation is used in detecting
chronic renal toxicity [9]. In this study, the oral administration
of Cassia singueana extract for 28 days did not produce
significant alteration in the renal function indices. The
histological section of the rats indicates normal glumeruli and
regular renal tubules. A similar finding was also reported by
Ezejindu et al. [10] who assayed the reno-protective effects of
Moringa oleifera leaf extract on the kidneys of adult Wistar
rats and observed no alteration in the renal function indices
and no tissue lesion in the histopathology study.

The degree of liver damage induced by a chemical substance
can be evaluated by determining the level of biochemical
markers of the liver function such as Aspertate transaminase
(AST), Alanine transaminase (ALT), Alkaline phosphatase (ALP).
ALP is located in the cytoplasm and is release into circulation
after cellular hepatic damage. ALT and AST are also enzymes
released as a result of liver injury, especially damage to
mitochondria of liver cells. Elevation of level of these enzymes
can be an indication of cellular damage, leakage and loss of
functional integrity of hepatic cell membrane. The result of
this study reveals no significant differences in the level of liver
enzyme when Cassia singueana extract treated groups are
compared with the control group. Also, the histology section
reveals normal central vein and regular hepatocyte separated
by sinusoid, however in the highest dose of Cassia singueana
group (800 mg/kg) some early signs of inflammation manifest
as ballooning. This indicates may be on chronic dosing longer
than 28 days it can cause liver inflammation. Cassia singueana
methanol leaf extract can be relatively safe at low dose;
however, contradicting findings was reported by Peter et al.,
who used different plant and discovered an increase in serum
concentration of ALT and ALP. The histological study of the
harvested liver showed hepatocytes degeneration and
periportal inflammations indicating alteration in the normal
physiological status of the liver [11].

The hematopoietic physiology is very sensitive to toxins,
hence values obtained after exposure of an animal to toxic
compounds can be used to evaluate the pathological or
physiological status of the test animal [12].

After 28 days administration of different doses (200, 400
and 800 mg/kg body weight) of Cassia singueana methanol
leaf extract there was no significant difference in RBC and
indices relating to it (Hb, PCV and MCV) throughout the
experimental period is an indication that, there was no
destruction of Red Blood Cell and no change in the rate of
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production of the RBCs. This also reveals that the extract of
Cassia singueana does not stimulate the release of
erythropoietin from the renal system, which is humoral
regulator of RBC production [13].

Also, Tohti et al. [14] has reported decrease in the white
blood cell count (WBC) due to the presence of some
phytochemicals such as Saponins and Cardiac Glycosides [14].
This decrease may also suggest the extract’s inhibitory effect
on white blood cell production, possibly by decreasing
thrombopoietin secretion. White Blood Cells function mainly
to fight infection and produce, transport antibodies to various
body compartments. Also, the significant decrease in platelets
at dose of 400 mg/kg Cassia singueana extract was not
consistent with the higher dose (800 mg/kg), hence indicating
this change could be coincidental and not as a result of our
extract intervention [15].

The histology of the rat’s brain revealed no deleterious
effect. Regular neutrophils were observed when compared
with the control group indicating no his pathological changes
in the brain tissue throughout the experimental period. These
observations are suggesting that, the Cassia singueana
methanol leaf extract has no effect on architecture and
structure of the rat’s brain.
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