
 

African Journal of Pharmacy and Pharmacology Vol. 3(7). pp. 354-358, July, 2009 
Available online http://www.academicjournals.org/ajpp 
ISSN 1996-0816 © 2009 Academic Journals 
 
 
 
 
Full Length Research Paper 
 

Acute and oral subacute toxicity of methanolic extract 
of Bauhinia monandra leaf in rats 

 
G. O. Alade4, M. A. Akanmu1*, E. M. Obuotor2, S. A. Osasan3 and O. R. Omobuwajo4 

 
1Department of Pharmacology, Faculty of Pharmacy, Obafemi Awolowo University, Ile-Ife, Nigeria. 

2Department of Biochemistry, Obafemi Awolowo University, Ile-Ife, Nigeria. 
3Department of Morbid Anatomy, Obafemi Awolowo University Teaching Hospitals Complex, Ile-Ife, Nigeria. 

4Department of Pharmacognosy, Obafemi Awolowo University, Ile-Ife, Nigeria. 
 

Accepted 2 July, 2009 
 

In this study, the acute and subacute toxicity of Bauhinia monandra methanolic leaf extract were 
investigated in rats. Acute administration of the extract up to a dose of 8 g/kg body weight to the 
animals elicited no deaths or treatment related signs of toxicity. Oral subacute administration of the 
extract (2.0 and 4.0 g/kg body weight) did not show any macroscopic changes in the key organs 
investigated in the rats. Histopathological examination revealed no significant adverse effects on the 
liver, spleen, testes and kidneys except for focal expansion of the interstitial stroma and lymphoid 
follicles in the lungs. Biochemical investigations revealed no significant (p>0.05) alterations in the total 
cholesterol, total protein and lactate dehydrogenase (LDH) activity in the serum. However, there was a 
significant (p<0.05) increase in the serum triglyceride concentration at 4.0 g/kg, which represented 33% 
of the control values.  The extract produced no significant changes in the total protein concentration 
and LDH activity in the liver of the treated groups when compared with the control. The results suggest 
that the acute administration of methanolic extract of B. monandra may possess relatively low toxicity 
but caution has to be exhibited when used subacutely as anti-diabetic remedy.  
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INTRODUCTION 
 
The genus Bauhinia (Caesalpnaceae) consists of about 
600 species, which include trees, vines and shrubs fre-
quently, planted for its showy flowers and ornament fo-
liage (Miyake et al., 1986). In Nigeria, Bauhinia monandra 
is used in the treatment of diabetes by traditional health 
practitioners and also in Brazil (Abo and Jimoh, 2004; Ar-
golo et al., 2004). Furthermore, Bauhinia forticata that is 
a related species is one of the most frequently used   an-
ti-diabetic herbal remedies in Brazil (Pepato et al., 2004). 
It has also been shown that B. monandra has antioxidant 
properties (Aderogba et al., 2006), factors and haemag-
gluinating activity (Abreu et al., 1988, 1990).  

Studies on the chemical composition of the leaves have 
led to the isolation of Quercetrin-3-O-rutinoside and Que-
rcetin (Aderogba et al., 2006), ß-Carotene (Essien and 
Fetuga, 1989) and lecitin (Coelho and Silva, 2000). Altho- 
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ugh phytoconstituents with pharmacological properties 
play a significant role in the health-economy of man, of-
ten times, not much information is known about their pos-
sible toxic side-effects. Thus, studies on the toxicity of 
such phytoconstituents become imperative in order to ap-
praise adequately their suitability for use by man (Calix-
to, 2000; Matos, 2000; Lapa et al., 2002). The purpose of 
this study therefore is to evaluate the potential toxicity of 
the methanolic extract of B. monandra considering its 
widespread ethnomedical use in the management of dia-
betes. 
 
 
MATERIALS AND METHODS 
 
Plant collection and extraction 
 
The leaves of B. monandra were collected at Obafemi Awolowo 
University (O.A.U.), Ile-Ife, Nigeria and identity of the plant was con-
firmed by Mr. Oladele of the Department of Pharmacognosy, Facul-
ty of Pharmacy, O.A.U., Ile-Ife.  

A voucher specimen (FHI106762) was subsequently deposited at 
the Herbarium of Forestry Research Institute of Nigeria,  Ibadan,  Ni 



 

 
 
 
 
geria. The fresh leaves were dried in an Oven at 40oC and the dri-
ed leaves then milled to a fine powder. The powdered plant material 
(4.15 kg) was then extracted at room temperature with methanol (3x 
1000 mls). The extract obtained was concentrated in vacuo to give 
a residue (yield, 9.4% w/w). 
 
 
Animals 
 
Forty inbred young wistar rats of both sexes (125.3 ± 25.1 g), 8 
weeks old at the start of the experiment were obtained from the Ani-
mal House, Department of Pharmacology, Faculty of Pharmacy, 
Obafemi Awolowo University, Ile-Ife, Nigeria. They were acclimatiz-
ed to the standard laboratory conditions (12 h day/night cycle) for 2 
weeks prior to initiation of the study. Standard laboratory feeds (La-
dokun feeds Ltd., Ibadan, Nigeria) and water was supplied ad libi-
tum. The animal experiments were performed according to the ap-
proved guidelines of the Obafemi Awolowo University research 
ethics committee. 
 
 
Chemicals 
 
Assay kits for the estimation of serum triglyceride, cholesterol and 
lactate dehydrogenase (LDH) were purchased from Randox Labo-
ratories Limited, U.K. All other chemicals were of analytical grade. 
 
 
Acute toxicity testing 
 
The possible acute toxicity of the test extract of B. monandra was 
tested by using adult rats of either sex. Twenty five animals were 
randomly divided into five groups with 5 animals each. Group I serv-
ed as normal control and was administered with distilled water p.o. 
Groups II – V were administered (p.o.) with extract, in distilled wa-
ter, using a canular at a dose of 1.0, 2.0, 4.0 and 8.0 g/kg respec-
tively (Waynforth, 1969; Cheng et al, 1992).   

The rats were fasted for 16 hours before and 3 h after adminis-
tration of the extract as described by Bidhe and Ghosh (2004). The 
animals were then examined at 10, 30, 60 and 120 min and at 4, 6 
and 24 h for gross behavioural changes and mortality.  
 
 
Subacute toxicity testing 
 
In a 28-days subacute toxicity study, fifteen male rats were divided 
into three groups of 5 rats each. Group I that served as normal con-
trol was administered with distilled water (p.o.) while groups II and 
III were administered daily with the extract (p.o.) for 28 days at a 
dose of 2.0 and 4.0 g/kg respectively.  

The animals were then observed daily for gross behavioural 
changes and any other signs of subacute toxicity. The weight of 
each rat was recorded on day 0 and weekly throughout the course 
of the study, food and water consumption per rat was calculated. At 
the end of the 28 days they were fasted overnight, each animal was 
anaesthetized with diethylether, following which they were then dis-
sected and blood samples were obtained by cardiac puncture into 
heparinised tubes. The Spleen, testes, lung, liver and kidney tis-
sues were excised and preserved in 10% neutral formalin for histo-
pathological assessment. Portions of the liver samples were also 
excised and washed immediately with ice cold 0.25 M sucrose after 
which a 10% (w/v) homogenate was prepared in ice cold 0.25 M su-
crose solution using a motor driven glass-Teflon potter-Elvejhem 
(TRI-STR-R K43) homogenizer running at 1000 rev/min.  

The resulting crude homogenates were put in pre cooled centri-
fuge tubes and centrifuged at 3000 X g at 4oC for 5 minutes. The 
supernatant was assayed for LDH and protein. The blood sample 
collected from each rat was centrifuged with 3000 X g at4oC for 10 
min to separate the serum and used for the biochemical assays. 
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Biochemical analysis 
 
Rat serum levels of triglyceride and cholesterol were determined by 
the enzymatic colorimetric methods of Wahlefeld and Bergmeyer 
(1974), Siedel et al. (1981) and Tietz (1990) using commercially 
available kits (Randox, U.K), (Cat. No. TR 210 for triglyceride and 
Cat. No. CH 200 for cholesterol) while the enzymatic activities of 
LDH in blood and liver were determined also using a commercially 
available kit (Randox, U.K), (Cat. No. LD401).  

The Protein concentration of the serum and supernatant fraction 
of the liver was determined by the method of Lowry et al. (1951) as 
described in Plummer (1988) using Bovine serum albumin as a pro-
tein standard.  
 
 
Histopathology 
 
Immediately after dissection, the sections of the spleens, testes, 
lungs, livers and kidneys were placed in a tissue cassette and fixed 
in 10% buffered formalin for 24 h after which they were processed 
using standard  histopathological methods. The processed tissues 
were then embedded in paraffin. Sections of 6 µm thickness were 
cut on a rotary microtone and stained with haematoxylin and eosin 
(Drury and Wallington, 1973) for microscopic assessment. 
 
 
Statistical analysis 
 
Values were represented as mean ± SD. Data were analysed using 
one-way analysis of variance (ANOVA) and group means were 
compared using the Tukey-Kramer Multiple Comparisms Test using 
a GraphPad Instat® software. P values < 0.05 were considered 
significant.               
 
 
RESULTS  
 

During the subacute toxicity tests, the results obtained on 
the average daily water, food intake and weekly weight 
gain are presented in Table 1. The eating and drinking 
habit and behavior of all the animals used were normal in 
both vehicle-treated and B. monandra extracts- treated 
animals. 

The results obtained on the biochemical parameters of 
rats fed with methanolic extract of B. monandra for 28 
days are presented in Table 2. Plates (1,2,3,4 and 5) 
show the photomicrography of the kidney, lung, liver, 
spleen and testes isolated from animal used as controls 
(As) and methanolic leaf extract of B. monandra (2.0 g/kg 
(Bs), 4.0 g/kg (Cs)) during the 28 days administration re-
spectively.  

The results revealed that other essential organs such 
as the liver, kidney, spleen and testes were not adversely 
affected during the subchronic administration. Acute and 
subacute oral administration of methanolic leaf extract of 
B. monandra did not cause any significant changes in   
gross behavioural effects in rat.  
 
  
DISCUSSION 
 

In the acute toxicity study, it was observed that all ani-
mals showed no overt signs of distress, neither was there 
any observable symptom of toxicity. Furthermore all the 
animals survived the  duration  of  the  acute  toxicity  test 
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Table 1. Feeding pattern in the subchronic study of Bauhinia monandra. 
 
Parameters Control 2 g/kg 4 g/kg 
Average water intake (ml/day) 43.20 ± 4.00 40.80 ± 0.80 41.40 ± 0.60 
Average feed intake per (g/day) 19.00 ± 0.70 19.70 ± 0.20 19.60 ± 0.40 
Average weekly weight gain (g) 2.30 ± 0.04 2.30 ± 0.04 2.20 ± 0.03 
Average feed conversion efficiency (%)* 10.60 ± 2.00 11.50 ± 010 10.20 ± 0.20 

 

*Feed conversion efficiency (%) = weekly body weight gain (g)    X  100. 
                                                       weekly food consumption 
Each value represents the mean ± standard deviation (n = 5). 

 
 
 

Table 2. Biochemical parameters of rats fed with Bauhinia monandra for 28 days. 
 
Parameters Control 2 g/kg 4 g/kg 
Triglyceride concentration (mmol/l) 0.31 ± 0.09 0.31 ± 0.02 0.40 ± 0.10* 
Cholesterol concentration (mmol/l) 1.30 ± 0.18 1.40 ± 0.29 1.30 ± 0.36 
Serum protein (mg/ml) 9.30 ± 1.62 6.90 ± 2.09 7.20 ± 1.79 
Liver protein (mg/ml) 165.20 ± 7.93 167.50 ± 8.69 180.30 ± 12.70 
Serum lactate dehydrogenase 
activity (nM/min/ml) 

0.70 ± 0.08 0.80 ± 0.04 0.80 ± 0.07 

Liver lactate dehydrogenase 
activity (nM/min/ml) 

1.20 ± 0.19 1.50 ± 0.48 1.08 ± 0.28 
 

Each value represents the mean ± standard deviation (n = 5), *statistically different from control (p< 0.05) 
one-way ANOVA + Tukey –Kramer Multiple Comparisms Test. 

 
 
 

     
Plate A                                                               Plate 1B 

                             
                                        Plate 1C  
 
Plate 1 (A, B and C). Photomicrograph of the Kidney of Rat (A, 
Control), B, 2 g/kg; C, 4 g/kg) B. monandra leaf methanolic extract. 
A is essentially normal while B has focal proximal tubular epithelial 
necrosis and scanty inflammatory infiltrate of the interstition com-
pared to the control which is normal. X50 
 
 
 

(24 h). Similarly, in the subacute study, no signs and 
symptoms of toxicity were observed. The average water 
and food intake in the control group was not significantly 
(p>0.05) different from that of the test groups (Table 1). 
The feed conversion efficiency followed the same pattern,  

   
Plate 2A                                                             Plate 2B 

                                 
                                           Plate 2C  
 
Plates 2 (A, B and C). Photomicrograph of the Lungs of Rat (A, 
Control), B, 2 g/kg; C, 4 g/kg) B. monandra leaf methanolic extract. 
C has dense infiltration of the stroma, focal expansion of interstitial 
stroma, vascular channel congestion and compressed alveolar 
spaces, likewise B but not as intense and these features are con-
sistent with interstitial pneumonitis when compared to the normal 
control. X50. 
 
 
thus indicating a normal metabolism of the animals. The 
changes in the serum cholesterol, triglyceride, liver pro-
tein, serum protein concentrations and the activity of lac-
tate dehydrogenase (LDH) of the liver and serum follow-
ing the administration of 2.0 and 4.0 g/kg of B.  monandra  



 

 
 
 
 

   
Plate 3A                                                         Plate 3B 

                              
                                       Plate 3C  
 
Plate 3(A, B and C). Photomicrograph of the Liver of Rat (A, 
Control), B, 2 g/kg; C, 4 g/kg) B.monandra leaf methanolic extract. 
B has preserved lobular architecture, normal sinusoids, normal 
portal area and preserved limiting plate hepatocytes as the control 
while all these were the same for C except for the presence of focal 
hepatocyte proliferation and the inflammatory infiltration of the por-
tal areas. X50. 
 
 
 

   
Plate 4A                                                                     Plate 4B 

                                
                                          Plate 4C  
 
Plate 4(A, B and C). Photomicrograph of the Testes of Rat (A, 
Control), B, 2 g/kg; C, 4 g/kg) B. monandra leaf methanolic extract. 
B and C are essentially normal compared to the control. X50. 
 
 
 
methanolic extract are shown in Table 2. There were no 
significant alterations in the serum cholesterol, liver pro-
tein, LDH activity of the liver and serum as well as serum 
protein concentration when compared to the controls. On 
the other hand, there was a significant increase (p<0.05) 
in the triglyceride concentration only at 4.0 g/kg, this in-
crease represented 33% of the control values. This may 
be an indication of lipid lipoprotein metabolism disorder 
particularly hyperlipidaemia (Pagana and Pagana, 2002). 
Macroscopically, the liver, spleen, lung, testis and the kid-
ney showed no discolouration and the textures were con-
sistent when compared with the control groups.  

Histopathological examination revealed that the sple-
ens, livers, testes and the kidneys of rats administered 
with B. monandra  methanolic  extract  showed  no  differ- 
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Plate 5A                                                                 Plate 5B 

                               
                                        Plate 5C  
 
Plate 5(A, B and C). Photomicrograph of the Spleen of Rat (A, 
Control), B, 2 g/kg; C, 4 g/kg) B. monandra leaf methanolic extract. 
B and C are essentially normal compared to the control .X50.  
 
 
 

rences relative to those of the control group (Plates 1, 3, 
4 and 5) at the two dose levels, though there was focal 
proximal tubular epithelial necrosis in the kidney at 4.0 
g/kg (Plate 1C) while there was a variation in the lung be-
tween the test doses and the control groups with a sign of 
Pneumonitis (Plates 2B and C). These results indicate 
that extract of B. monandra at 4.0 g/kg body weight is not 
toxic to the liver, spleen and testes of rat but has a minor 
effect on the lungs and kidney. It is well known that the 
cytotoxicity of a xenobiotic can be evaluated by the alte-
ration in the levels of some key enzymes or metabolites 
in the serum. One of such enzyme is LDH, a cytoso-lic 
enzyme that, though distributed throughout the body, 
possesses an isoenzyme recognized as markers for liver 
and muscle injury (Pagana and Pagana, 2002). It is also 
well established that changes in the lipid profile and total 
protein of serum could be indicative of perturbations in 
the liver or kidney following toxic injury (Pagana and Pa-
gana, 2002). Thus, since there was no any significant   
changes in either LDH or serum levels of choleste-rol, tri-
glycerides and protein concentration following a 28 days 
treatment of the leaf extract of B. monandra, it may indi-
cate therefore, that it is not toxic to the animal. Our find-
ings also corroborated an earlier study by Pepato et al. 
(2004) using the leaf decoction of B. forficata in normal 
and streptozotocin induced diabetic rats in which no sig-
nificant changes was observed in some key enzymes and 
metabolites following 4 weeks of treatment. 

In conclusion, the present results show that B. monan-
dra leaf possesses very low toxicity as indicated in our rat 
model. No deaths or signs of toxicity were observed in 
the rats that received the extract up to an oral acute dose 
of 8 g/kg thus establishing its safety in use. 
 
 
REFERENCES 
 
Abo KA, Jimoh TB (2004). Antihyperglycaemic potential of stem bark  of  



 

358   Afr. J. Pharm. Pharmacol. 
 
 
 

Bauhinia monandra Kurz in Rats, Nigerian J. Nat. Prod. Med. 8: 48-
51.  

Abreu M, Castillo A, Rodriguez N, Pinon D (1990).  Effect of the inges-
tion of an extract from Bauhinia monandra seeds on rats, Nahrung. 
34(8): 689-93. 

Abreu PM, Bencomo HA, Sampere DE, Farras FI, Hernandez TM, Por-
rata MC, Ponce de Leon BL (1988). Nutritional evaluation of “ipil-ipil” 
(Leucaena leucocephala), “casco de vaca” (Bauhinia monandra) and 
scented carob (Albizia lebbeck), Arch of Latinoam Nutrition. 38(4): 
956-64. 

Aderogba MA, Ogundaini AO, Eloff JN (2006). Isolation of two flavor-
noids from Bauhinia monandra (Kurz) leaves and their antioxidant ef-
fects. Afri. J. Trad. Compl. Alter. Med. 3(4): 59 – 65. 

Argolo ACC, Sant’ Ana AEG, Pletsch M, Coelho LCBB (2004). Antioxi-
dant activity of leaf extracts from Bauhinia monandra, Bioresources 
Technol. 95(2): 229-233.  

Bidhe, RM, Ghosh S (2004). Acute and subchronic (28-day) oral toxicity   
study in rats fed with novel surfactants, DOI: 10. 1208/PS060214. 
AAPS Pharm. Sci. 6(2): 14.  

Calixto JB (2000). Efficacy, safety, quality control, marketing and regu-
latory guidelines for herbal medicines (phytotherapeutic agents), 
Braz. J. med. Biol. Res. 33: 179-189. 

Coelho LCBB, Silva MBR (2000). Simple method to purify milligram 
quantities of the galactose-specific lectin from the leaves of Bauhinia 
monandra, Phytochem. Anal. 11: 295-300. 

Drury RAB, Wallington E A (1973). Carletons histological technique, 6th 
edition, Oxford university press, London pp.124 -136. 

Essien AI, Fetuga B (1989). �- carotene and some characteristics of un-
derexploited seed oils of forests trees in Nigeria. Food Chem. 32:109-
116. 

Lapa AJ, Souccar C, Linar-Landman MTR, Godinho RO, Lima TCM 
(2002). Farmacologia toxicologia de produtos naturais. In Farmacog-
nosia: da planta ao Medicamento 4: 183-198. 

Lowry OH, Rosebrough NJ, Fair AL, Randall RJ (1951). Protein mea-
surement with the folin phenol reagent, J. Biol. Chem., 193: 263-275. 

Matos FJA (2000). Plantas medicinais-Guia de selecao e emprego de 
plantas usadas em fitoterapia nordeste of Brazil 2nd edition. Fortale-
za: Imprensa Universitaria-  UFC. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Miyake ET, Akisue G, Akisue MK (1986). Pharmacognostic characteri-

zation of pata de vaca Bauhinia forficate. Rev Bras Farmacog. 1: 58-
68. 

Pagana KD, Pagana TJ (2002). Mosby’s Manual of Diagnostic and La-
boratory Tests, 2nd Edition, Mosby book, St. Louis pp.160-163, 306-
310, 456-458. 

Pepato MT, Baviera AM, Vendramini RC, Brunelti IL (2004). Evaluation 
of toxicity after one-month treatment with Bauhinia forficata decoction 
in streptozotocin induced diabetic rats, Biomed. Central Complemen-
tary Alt. Med. 1472-6882: 4-7.  

 Plummer DT (1987). An Introduction to practical Biochemistry, 3rd Edi-
tion, McGraw – Hill Book Company, New. York, 158 – 160.  

Tietz NW (1990). Clinical guide to laboratory test. 2nd Edition, W.B San-
ders Company Philadelphia, USA pp.554 – 556.   

Wahlefeld AW, Bergmeyer HW (1974). Triglycerides determination after 
enzymatic hydrolysis. In “Methods of Enzymatic Analysis” Edited by: 
Zeinheim B. Academic Press Inc; New York and London pp.1831-
1835. 

Waynforth HB (1969). Animal Operation Techniques – Mouse, Rat, Gui-
nea pig and Rabbit. In “Techniques in Protein Biosynthesis” Edited 
by: Campell PV, Sergent JR. London: Academic Press pp. 220-249.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


