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The findings of this study has shown that the roots of mimosa pigra may be safe at doses
below 500mg/kg but may pose toxicological risks at doses greater than 500mg/kg with the
liver being the most affected on prolonged usage.
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INTRODUCTION

Medicinal plants have been the most important source of life saving drugs for the majority of
the world’s population.™ It is clear that medicinal plants will continue to be employed in the
treatment of diseases especially in rural settings and economically modest societies as they
are easily sourced and are affordable as compared to orthodox treatment.!”) However while
orthodox medicines have side effects and adverse effects associated with their use in disease
treatment and management, data and information concerning these unpleasant effects are
reported as part of pharmacovigilance efforts. As such, timely and up-to-date information
regarding the toxicity of these drug substances are readily made available in standard
references for physicians, pharmacists and all members of the health team. Also, strict quality
control measures are employed to ensure the sustained quality, uniformity of content and
ratio of active substance contained in a given drug formulation. In contrast to orthodox drugs,
traditional medicines which contain crude medicinal principles have no well-regulated
standardization, quality control and assurance measures, and most importantly
comprehensive information about their safety/toxicity profiles. Hence, consumers of
traditional medicine are unaware of the potential adverse effects of the medicines they

consume.

Mimosa pigra Linn. (Fabaceae), the giant sensitive plant, is a prickly leguminous shrub that
can reach up to 6m in height.!®! Different parts of Mimosa pigra are used in traditional
medicine in Madagascar, tropical Africa, South America and Indonesia for various troubles
including head colds, toothaches, eye medicine, diarrhoea, weak heart or weak pulse, and also
for its antimicrobial activity.[** Leaves and stems of this plant are commonly prescribed by
the folk medicinal practitioners (Kavirajes) of Bangladesh for lowering of blood sugar in
diabetic patients and for alleviation of pain.[6] The root of this plant has been reported to
possess anti-diabetic, anti-inflammatory and analgesic activities by.!" & There exists little
information concerning the safety profile of Mimosa pigra roots. Hence, this study was aimed
at evaluating the toxicological effect of ethanol extracts of the roots of Mimosa pigra on

haematological and biochemical indices in albino rats.

MATERIAL AND METHODS
Plant Materials
The roots of M. pigra were collected from Chaza village, Suleja, Niger State of Nigeria, by

Mallam Mu’azam of National Institute for Pharmaceutical Research and Development
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(NIPRD), Abuja, Nigeria. The identification and authentication were done by Jemilat
Ibrahim, a staff of same institute, where a voucher specimen (NIPRD/H/6405) was deposited

at the herbarium for reference.

Extraction of plant materials

The roots of Mimosa pigra Linn. were cleaned, washed under running tap water, air dried
under shade, for about a month and pounded into fine powder using mortar and pestle. A 1kg
quantity of the powder was macerated using 10L of absolute ethanol, for 72 hours. The
menstruum was filtered through Whatmann No. 1 (Whatmann International Ltd, Maidstone,
UK) paper and evaporated under reduced pressure using a rotary evaporator. The resulting
concentrate was then evaporated to dryness over a water bath set at 40°C. The dried root
extract was weighed, percentage yield determined and stored in an airtight container,

refrigerated and used for the study.

Chemicals and Reagents
Absolute ethanol manufactured by Sigma—Aldrich, USA was exclusively used for the

extraction.

Phytochemical screening
Phytochemical screening was carried out on the ethanol extract of the Mimosa pigra roots for
the detection of various plant constituents including: alkaloid, flavonoids, tannins,

phlobatannins, anthraquinones and saponins using standard procedures.™

Animals

Adult wistar rats of both sexes maintained at the animal house of the Department of
Experimental Pharmacology and Toxicology, Faculty of Pharmaceutical Sciences, University
of Port Harcourt, Choba, Rivers State, Nigeria were used for the study. The animals were fed
ad libitum with standard feed (Guinea feeds, Nigeria PLC) and had free access to water. They
were maintained under standard conditions of humidity and temperature. The animals were
acclimatized for two weeks before the commencement of the study. All the standard ethical

requirements for experimental animals were complied with.

Acute toxicity study
The acute toxicity of the ethanol extract of M.pigra Linn. was evaluated by and the LDsg

was reported to be greater than 5000mg/kg according to'*” method.
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Sub-acute toxicity study

Twenty four rats were selected by randomization and then divided into four groups of six rats
each. They were designated as groups A, B, C and D. The first group (A) served as control,
and were given only distilled water (5ml/kg body weight), while the remaining three groups
B, C, and D were given 250, 500, and 1000 mg/kg body weight of ethanol extract of M. pigra
Linn respectively which corresponded to 1/20™,1/10™ and 1/5™ of the 5000mg/kg dose. The
first day of dosing was taken as Do whereas the day of sacrifice was designated as Dos.

Weekly body weight
The body weight of each rat was assessed using a sensitive balance once during the
acclimatization period, once before commencement of dosing, every seventh day during the

dosing period and once on the day of sacrifice.

Relative organ weight

On the 28" day (D) of the dosing period, all the animals were euthanized by
exsanguinations under diethyl ether-induced anaesthesia. The organs namely the liver, and
kidneys were carefully dissected out and weighed in grams (absolute organ weight) as
described by.*Y] The relative organ weight of each animal was then calculated using the

equation:

: . Absolute organ weight (g)
Relative Organ Weight = ] e x 100 ...1

Body weight of rat on sacrifice day (g)

Haematological assay
Blood samples collected in the heparinized tubes were used to investigate white blood cells
(WBC), red blood cells (RBC), packed cell volume (PCV) and haemoglobin (Hb).

Biochemical Analysis of Serum

Blood samples from the exsanguinated rats were collected into non heparinized tubes and
centrifuged at 3000 revolutions per minute (rpm) for 10 min. The serum thus obtained was
analyzed to determine the level of the liver enzymes Aspartate aminotransferase (AST),
alanine aminotransferase (ALT) and Alkaline phosphatase (ALP), using the method of.[*?
Serum urea, uric acid, creatinine, bilirubin and protein were evaluated by the method of!*®!

and total serum cholesterol by the method of .1**!
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Statistical analysis

Results were expressed as the mean + standard error of mean (SEM). Statistical analysis of
data was carried out using one-way analysis of variance (ANOVA) and Student’s t-test to
analyse the differences between the control group and treatment groups. P-values <0.05 were

considered to be statistically significant.

RESULTS

Phytochemical screening

Preliminary phytochemical screening of the extract of M. pigra Linn revealed the presence of
tannins, phlobatannins, flavonoids, triterpenes and saponins in the extracts, as shown in table

1. However alkaloids, anthraquinones and phenolic compounds were absent.

Table 1: Phytochemical screening of ethanol extract of roots of M. pigra Linn.

Chemical constituent Observation in extract
Alkaloids

Tannins
Anthraquinones
Phlobatannins
Flavonoids
Triterpenes

Saponins

+ shows presence of chemical constituent

+

++ |+ [+]

- shows absence of chemical constituent

Weekly body weight
During the 28 days of study and observation, there were no statistically significant (P>0.05)
changes in the bodyweights of the treated rats compared to the control rats, and also no

statistically significant difference between day 0 (D) and day 28 (D,g) as shown in Table 2.

Table 2: Mean bodyweight of rats after daily oral treatment (28 days) with M. pigra

Linn ethanol extract.

Group Dose Day
(mg/kg) 0 7 14 21 28
Control 5mi 20450 +7.63 | 222.83+8.12 | 231.83+6.98 | 241.33+9.82 | 260.50 + 4.45
Extract 250 13540+ 4.09 | 155.33+2.76 | 161.60+2.77 | 171.17+521 | 172.25+5.71
Extract 500 188.50 +5.91 | 210.83+6.44 | 221.60+8.38 | 229.60 + 6.04 | 237.25+4.23
Extract 1000 14250+ 6.40 | 173.33+6.10 | 178.17+7.37 | 175.00+5.68 | 180.50 + 8.77
Values are expressed as Mean = Standard error of mean of 6 rats treated for 28 days.
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Relative Organ Weight

There were statistically significant (P<0.05) changes in the relative weights of the liver
specifically between the control group and the group of rats treated with 1000mg/kg of the
extract. There was a statistically significant (P<0.05) increase in the relative kidney weight of
the group treated with 250mg/kg of the extract (Table 3).

Table 3: Effects of the ethanol root extracts of M. pigra Linn. on relative organ weights

of rats
Group Dose (mg/kQ) Liver Kidney
Control 5ml 3.21+0.16 0.35+ 0.04
Extract 250 4.17 + 0.64 0.64 + 0.05*
Extract 500 3.81+0.35 0.35+0.02
Extract 1000 3.79 £ 0.10* 0.37 £ 0.02

* Significantly different from controls (P<0.05). Values are expressed as Mean + Standard

error of mean of 6 rats treated for 28 days

Haematology

There were no significant (P>0.05) changes in white blood cell count of all the treated
groups. There was however, a statistically significant(P<0.05) increase in packed cell
volume (fig 1), haemoglobin (fig 2) and red blood cell (fig 3) count between the control and

rats given 500mg/kg and 1000mg/kg of the extract.
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Figure 1: Effects of the ethanol root extract of M. pigra Linn on packed cell volume.
Values represent the mean = SEM (n=6); x = P<0.05, significantly different from control
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Figure 2: Effects of the ethanol root extract of M. pigra Linn on haemoglobin.
Values represent the mean £ SEM (n=6); X= P<0.05, significantly different from control
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Figure 3: Effects of the ethanol root extract of M. pigra L. on red blood cell count.

Values represent the mean + SEM (n=6); x = P<0.05 significantly different from control

Effects on Hepatic Function Indices

The extract produced no significant (P>0.05) changes in the levels of total bilirubin, total
protein (table 4), aspartate aminotransferase (AST) and alkaline phosphatase (ALP) in any of
the treated groups. But, a marginally significant(P<0.1) increase in the level of alanine
transaminase (ALT) in the group treated with 500mg/kg of the extract and a significant
increase as well, in the group treated with 1000mg/kg of the extract in relation to the control

were observed (figures 4 — 6).
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Figure 4: Effects of the ethanol extract of M. Pigra Linn. on liver aspartate amino
transferase enzyme levels in rats.
Values represent the mean = SEM (n=6)
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Figure 5: Effects of the ethanol extract of M. Pigra Linn. on liver alanine amino
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Values represent the mean £ SEM (n=6); X= p<0.05. Significantly different from control
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Figure 6: Effects of the ethanol extract of M. Pigra Linn. on liver alkaline phosphatase
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enzyme levels in rats.
Values represent the mean = SEM (n=6)
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Effects on renal function
There was no statistically significant (P>0.05) alteration in the blood urea and creatinine

of all the treated animals in relation to the control group.

Effects on cholesterol levels
There was no statistically significant (P>0.05) difference in cholesterol levels between the

control and treated groups (table 3).

Table 3: Effects of the extract of M. pigra Linn. on total protein, total cholesterol and

total bilirubin in rats*

Group Dose (mg/kg) Total Protein | Total Cholesterol Total Bilirubin
(g/L) (mmol/L) (umol/L)
Control 0 63.00 + 2.32 2.38 +0.20 3.60£0.51
Extract 250 59.67 + 1.86 2.13+0.27 3.33+£0.33
Extract 500 65.75 + 3.33 2.68 +0.41 2.25+0.25
Extract 1000 58.20 + 1.66 2.46 +0.33 340+£0.24

*Values represent the mean + SEM (n=6)

DISCUSSION

The purpose of this study was to look at the effect of root extract of M. pigra Linn on
haematological and biochemical indices following sub-acute exposure using experimental
animals. A wide variety of adverse effects can be detected from sub-acute toxicity studies.
The result from such studies can provide information, which will aid in selecting dose level,
and regimen.*® Acutely nontoxic compounds may be toxic on prolonged exposure even at
low dose levels due to accumulation, changes in enzyme level and disruption of physiological
and biochemical homeostasis.!™”!

The phytochemical screening of the plant extract showed the presence of saponins,
flavonoids, triterpenes, tannins and phlobatannins. This can be related to a study conducted

by, which revealed the presence of saponins and tannins in the ethanol extract of M. pigra.

There were no statistically significant changes in the bodyweights of the treated rats
compared to the control rats, indicating that the ethanol root extract of M. pigra did not have
any adverse effects on the body weight, which is an important parameter used to assess the

response to drug therapy and to indicate adverse effects of drugs.!*”!
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A statistically significant increase in packed cell volume, haemoglobin and red blood cell
count between the control and groups C (500mg/kg) and also D (1000mg/kg) indicate that the
ethanol extract of M. Pigra may affect the hematopoietic system. The results of biochemical
analysis of hepatic function showed that the extract produced no significant changes in the
levels of total bilirubin. Elevation of bilirubin suggests increase in haemolysis.*® The
extract of M. pigra did not alter the bilirubin level of the treated rats. There were no
statistically significant changes in total cholesterol and total protein. There were also no
statistically significant changes in AST, and ALP in any of the treated groups. But, a
marginally significant (P<0.1) increase in the level of ALT in the group treated with
500mg/kg of the extract and a significant increase as well, in the group treated with
1000mg/kg of the extract in relation to the control. Serum ALT and AST are useful indices
for identifying inflammation and necrosis of the liver.*] A rise in the activities of ALT and
AST is a sensitive indicator of damage to cytoplasmic and mitochondrial membranes and
their relative plasma activities may help to indicate the type of hepatic damage whenever it
manifests.”” ALT has its highest concentration in the liver with kidney and skeletal muscles
having lesser activity of the enzyme. ALT measurements are however more liver specific
than the AST and its activity is usually greater than AST activity at early or acute
hepatocellular disease. AST on the other hand tend to be released more than the ALT in
chronic liver diseases such as cirrhosis.?!! There were no adverse effects on renal function
since there was no significant alteration in the blood urea and creatinine level of all
the treated animals in relation to the control group. The findings of this study corroborates
the reports of 2 which stated that the acetone extract of Crinum jagus bulbs did not produce
significant changes in the levels of bilirubin, total cholesterol and total protein even though it
affected some of the examined biochemical parameters. The phytochemical screening of the
plant extract showed the presence of saponins. Saponins have been reported to cause
disruption of biological membranes by and generation of free radicals by® that cause
lipid peroxidation.’® Saponins make the lipid bi-layer permeable to macromolecules®®® by
inducing pore-like structures.’”® The subsequent increase of membrane fluidity was supposed
to be one of the key steps in saponin-induced hepatotoxicity.”?®! Consequently, changes in
some biochemical parameter levels on both sides of the membrane (electrolytes, enzyme
substrates and enzymes) may emerge as signs of saponin-induced biological effects. Thus,
the observed changes in the biochemical parameters may be attributed to the presence of
saponin as a phytoconstituent of this plant. This suggests that the extract is not nephrotoxic at
the doses studied.
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CONCLUSION

The results of this study have shown that the root extract of M. pigra may be safe at doses

below 500mg/kg. But doses above 500mg/kg may pose toxicological risks, with the liver

being the most affected on prolonged usage.
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