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S u m m a r y

The leaf of Abrus precatorius has been used in Nigeria for the treatment of myriad of dis-
eases including malaria, typhoid, cough, respiratory tract infections and hepatitis. Since 
the plant, especially the seeds, has been widely known to be toxic, there is a need to 
investigate biochemical and histopathological effect of aqueous extract of Abrus leaf in 
swiss albino mice. Biochemical analysis revealed significantly (p<0.05) increased aspartate 
aminotransferase, alanine aminotransferase, alkaline phosphatase, creatinine, urea, and 
chloride ion. There were also noted hypophosphataemia, hypokalaemia and hypoglycae-
mia (p<0.05). Histopathology revealed mononuclear cellular infiltrations of heart, lung, 
liver, intestine, spleen and kidney cells. Zenker’s necrosis of hepatocytes, thickening of 
interalveolar septae of pneumocytes and degeneration of splenic and kidney cells were 
observed as well. Hence aqueous extract of Abrus precatorius leaf is toxic at dose levels of 
12.5, 25, 50, 100 and 200 mg/kg body weight when administered for a period of 21 days.
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IntroductIon

Abrus precatorius L. is a member of the Papilionaceae family and known in va-
rious communities with different names. The names include cat’s eye, bead tree, 
rosary pea and jeoquirity bean [1]. It is a leguminous slenderical perennial climber 



64
SA. Saganuwan, PA. Onyeyili

that twines around trees, shrubs and hedges with glabrous internodes and leaves 
[2].The leaves are alternate par pinnate with long internodes and stipules [1]. Each 
leaflet is a bout 1.2 to 1.8 cm long, oblong and obtuse [3].The leaf is blunt at both 
ends, glabrous on top and slightly hairy below with inflorescence that consists of 
whitish or pinkish flowers in auxiliary clusters [4]. Fruits are small pods with flat, 
oblong and truncate shape and deflexed beak. The fruit contains 3 to 6 ovoid red 
seeds of about 0.6cm in diameter with a black mark at the base [5]. The seed testa 
is smooth and glossy and becomes hard after maturity [2]. It grows in tropical 
climates of India, Thailand, Sri Lanka, the Philippine Islands, South China, West 
Indies and Nigeria [5].

The leaves are used to treat coughs, sore throat, insomnia [1], diabetes, asthma 
[6], chronic nephritis, sores, scratches, and wounds caused by dogs, cats and mice 
[7]. Other uses of the plant are in colic, convulsion [8] and bacterial infections 
caused by Streptococcus pyogenes, Streptococcus pneumoniae [9], Escherichia coli, kleb-
siella pneumoniae and Streptococcus pyogenes [10]. The most toxic part of the plant 
is seed and a single seed has killed both man and animal in some parts of the 
world [7, 11]. The median lethal dose (LD50) of aqueous leaf extract was estimated 
at a dose level of 2559.5 mg/kg body weight of mice. The plant has haemopoeitic 
and immunomodulatory activities [12]. Regular and wider applications of Abrus 
precatorius leaf in the treatment of many diseases of human and animals in Nigeria 
have called for the need to investigate the biochemical effects of the plant in a 
biosystem, especially at the time when people are claiming the hepatoprotective 
property of the plant. Therefore the aim of this study is to assess the effect of 
Abrus precatorius leaf on biochemical parameters of Swiss albino mice.

MaterIalS and MethodS

experimental animals

A total of forty-eight (48) mice of both genders weighting between 18.0 and 
38.5 g were obtained from Nigeria Veterinary Research Institute (NVRI) Vom, 
Plateau State, Nigeria. All the mice were fed mice feed (finisher ®) formulated by 
Grand Cereals and Oils Mills Limited (GCOML) Jos, Nigeria. Clean water was pro-
vided ad libitum. All the animals were handled according to the international gu-
iding principles for biomedical research involving animals [13] and certified by the 
Animal Ethic Committee of the Department of Veterinary Physiology, Pharmacolo-
gy and Biochemistry, University of Agriculture Makurdi, Nigeria.

collection of the plant material

The plant material (leaves) used for the study was obtained from Bida, he-
adquarters of Bida Local Government Area of Niger State, Nigeria. The plant was 
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collected in the first week of October 2008 and identified by a botanist in the 
Department of Biological Sciences, Usmanu Danfodiyo University Sokoto where a 
voucher specimen with voucher No. 29 was deposited.

extract preparation

The plant material (leaves) collected was air dried for 11 days under an open 
shade and pulverized with the help of a mortar and pestle to fine powder. Fifty 
(50) grammes of Abrus precatorius leaf powder was dissolved in 1000 ml of distilled 
water in a conical flask. The mixture was intermittently shaken throughout the 
period of extraction using glass rod stirrer but allowed to stand overnight and 
filtered with whatman filter paper No 1 into measuring cylinder and concentrated 
at 600C in an incubator and next stored in a refrigerator at 4°C until required for 
use [14] and modified by method described in [10].

Biochemical study

Forty-eight (48) mice of both genders that weighed between 18.0 and 38.5 g 
used for the study were divided into 6 groups (A, B, C, D, E and F) of eight (4 
males and 4 females) per group. Each group (B, C, D, E, and F) was administered 
by gavage aqueous extract of Abrus precatorius leaf at dose levels of 12.5, 25.0, 
50.0, 100 and 200 mg/kg body weight, respectively, for a period of 21 days. Group 
A animals were administered distilled water only [15] and modified by method 
of [12]. The body weight of the mice and blood samples were obtained prior to 
the administration of the extract and water, and subsequently weekly during the 
period of extract treatment. Half millilitre (0.5 ml) of blood was obtained from 
the heart of each mouse under the influence of anaesthetic (ether) with the help 
of needle and syringe and placed in a tube containing a drop of 1% potassium 
ethylene diammine tetra-acetate (EDTA) anticoagulant. Anaesthesia was induced 
and maintained using 10 ml of 2.1% ether which was poured on 10 g of cotton 
wool placed in desiccator for some seconds and covered with air-tight lid until full 
anaesthesia was induced and the animal removed for intracardiac puncture. The 
plasma obtained from the centrifugation of the blood was used for the determina-
tion of biochemical parameters. Toxicity signs in the treated mice were recorded, 
and mice that died either due to the effect of the extract or procedure of blood 
sampling and those sacrificed were subjected to necropsy and organ and tissue 
samples taken for histopathology.

Plasma biochemistry

Various methods were used for determination of plasma biochemical parame-
ters using plasma obtained following centrifugation of the anticoagulated blood. 
The parameters included liver enzmes: alanine aminotranferase (ALT), asparta-
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te aminotransferease (AST) [16], and alkaline phosphatase (ALP) [17], cholesterol 
[18], plasma proteins (total protein, albumin and globulin) [19], urea [20], bilirubin 
(direct and total bilirubin) [21], electrolytes (sodium [22], potassium, calcium [23], 
chloride [24], bicarbonate [25] and inorganic phosphate [26].

Statistical analysis

The data on biochemical parameters were expressed as mean + standard error 
of mean (SEM). Assessment of both time and dose effects at 5% level among tre-
atment groups was performed using multivariate analysis of variance (MANOVA). 
Pillai’s trace was used to detect significant difference between treatment and con-
trol groups as well as among treatment groups [27, 28].

histopathology 

Mice that died during the study were subjected to post-mortem examinations. 
Samples of the organs and tissues (intestine, liver, kidney, heart, spleen and lung) 
were taken and fixed in 10% formalin solution. The tissues were thereafter em-
bedded in paraffin wax and cut into 5 µm thick and stained with haematoxylin 
and eosin (H & E) stain. Histopathological examination of the tissues using light 
microscope was thereafter carried out for presence of lesions [29].

reSultS

A total of 30 mice died during the study and there was mortality rate of 10.4% 
during blood sampling from the hearts of living animals. The effect of the aqueous 
extract (12.5, 25, 50, 100 and 200 mg/kg) of Abrus precatorius leaf on plasma alani-
ne amino transferase (ALT) is shown in table 1. Plasma alanine aminotransferase 
level was observed to increase with extract treatment. Treatments with 50, 100 
and 200 mg/kg of the extract resulted in significant (p<0.05) increase in ALT from 
day 14 of treatments when compared with pretreatment values. Plasma aspartate 
aminotransferase (AST) also increased with the extract treatment (tab. 1) with 
the differences being significant (p<0.05) when compared with the control and 
pretreatment values at the doses of 50, 100 and 200 mg/kg of the extract. Alkaline 
phosphatase (ALP) levels following treatment with 100 and 200 mg/kg doses in-
creased from day 14 of treatment (tab. 1) when compared with the pretreatment 
values. The 25 mg/kg dose did not alter the alkaline phosphatase levels of the 
treated mice, while the 12.5 and 50 mg/kg doses were observed to decrease the 
values of alkaline phosphatase from day 7 and 14 of treatments, respectively. 

There were fluctuations in the mean plasma total bilirubin concentrations and 
mean plasma direct bilirubin concentrations following extract treatments (tab. 1). 
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The pretreatment mean plasma total bilirubin level for mice treated with 25 
mg/kg was 0.40±0.11 mg/dl. This value decreased to 0.19+0.07mg/dl on day 7 of 
treatment, and thereafter increased to 0.35+0.12mg/dl on day 14 and on day 21 
of treatment the value was 0.29±0.12 mg/dl. In general, the pretreatment values 
were higher than the values obtained on day 21 of treatment (tab. 1). 

For the direct bilirubin levels, the pretreatment values were observed to be lo-
wer than the values recorded on day 21 of treatment except in the groups treated 
with 50, 100 and 200 mg/kg doses (tab. 1).

ta b l e  1 .

Effects of prolonged administration of varying doses of aqueous extract of Abrus precatorious leaf 
on liver function parameters of mice

parameters
treatment dose 

[mg/kg]
days of treatment

0 7 14 21

alanine aminotransferase (ALT) 
[µ /L]

control 
12.5
25.0
50.0
100.0
200.0

31.75±5.59
32.08±0.85
31.50±4.20
30.50±4.01
35.38±5.71
31.25±5.04

34.68±7.51
30.79±4.05 
27.54±2.94 
29.69±4.53
37.12±7.65
30.38±7.74

30.66±7.68
34.92±5.26
30.60±5.51
36.12±4.25*

41.80±4.58*

48.45±4.15*

36.18 ±10.45
29.33±4.69
35.20±7.06*

50.20±3.20*

57.20±2.80*

57.50±4.44*

aspartate aminotransferase 
(AST) [µ /L]

control 
12.5
25.0
50.0
100.0
200.0

78.50 ±5.40
83.68 ±1.67
84.38±5.09
81.75±6.13
85.38±6.61
88.38±5.33

80.34±7.44
77.78±4.42
89.44±4.66
77.44±6.36
72.43±5.47
87.86±6.95

69.72±4.17
74.26±6.56
78.85±5.80
92.62±8.12*

92.58±11.05*

97.85±7.74*

68.58±4.95
80.87 ±10.74
80.93±6.57
99.60±5.15*

101.35±6.95*

107.28 ±8.83*

alkaline phosphatase 
[µ/L]

control 
12.5
25.0
50.0
100.0
200.0

64.63±5.41
64.63±5.41
58.59±2.31
50.88±4.85
61.50±6.11
57.23±4.09

61.74±6.64
53.19±6.25·

62.14±5.42
56.33±5.12
53.98±4.46
50.10±7.11

58.46±6.29
52.76±4.77·

59.68±4.77
48.88±4.51·

68.13±5.95*

61.35±3.11*

65.88±10.34
57.23±4.79·

59.77±5.66
38.20±4.83·

77.10±2.50*

62.58±4.06*

total bilirubin [mg/dl] 

control 
12.5
25.0
50.0
100.0
200.0

0.42±0.08
0.38±0.03
0.40±0.11
0.41±0.08
0.39±-.06
0.38±0.05

0.42±0.08
0.33±0.08
0.19±0.07 
0.35±0.09
0.53±0.10
0.34±0.08 

0.29±0.12
0.35±0.16
0.35±0.12
0.37±0.09
0.37±0.76
0.23±0.04

0.39±0.13
0.23±0.04·

0.29±0.12·

0.11±0.08·

0.23±0.01·

0.30±0.06·

direct bilirubin [mg/dl] 

control 
12.5
25.0
50.0
100.0
200.0

0.14±0.04
0.10±0.02
0.09±0.03 
0.05±0.01
0.07±0.02
0.13±0.03

0.08±0.02
0.11±0.03
0.07±0.03
0.12±0.04
0.07±0.03
0.09±0.04

0.14±0.04
0.12±0.03
0.10±0.04
0.05±0.02
0.12±0.08 
0.13±0.04

0.12±0.05 
0.14±0.05*

0.12±0.03*

0.03±0.02·

0.03±0.01·

0.09±0.04· 

mean ±SEM of eight observations
* – significantly higher (p<0.05) in comparison with the control and pretreatment values 
· – significantly lower (p>20.05) in comparison with the control and pretreatment values 
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The total protein concentration in the plasma of treated animals appear 
to be comparable with that of the pretreatment values. However, the group 
treated with 100 mg/kg dose had significantly increased protein levels at 21 
day of treatment (tab. 2). Plasma albumin concentration (tab. 2) was affected 
by the 50 and 100 mg/kg extract doses. Following the treatment with 50 and 
100 mg/kg doses, the albumin concentration of the treated mice decreased 
on the 7th and 14th day of treatment and thereafter increased significantly 
(p<0.05) on day 21 of treatment when compared to the pretreatment and 
control values.

The plasma globulin concentration (tab. 2) of the treated animals appears 
to be comparable with that of the pretreatment values except at 21st day of 
extract treatment with 100 and 200 mg/kg doses having increased plasma glo-
bulin levels. Although, 12.5 and 50 mg/kg doses decreased plasma globulin.

The albumin/globulin ratio of the groups administered 12.5 and 50 mg/kg 
body weight increased significantly (p<0.05) in comparison with the pretreat-
ment and control samples. But other groups administered 25.0, 100 and 200 
mg/kg did not show significant increase in albumin/globulin ratio (tab. 2).

The effect of various doses (12.5, 25, 50, 100 and 200 mg/kg) of the extract 
on mean plasma creatinine is shown in table 2. Treatment with various doses 
of the extract resulted in increased creatinine values of the treated animals. 
The increased creatinine concentrations appear to be dose dependent with 
higher doses (100 and 200 mg/kg) inducing increased creatinine concentration 
from day 7 of treatment, while 25 and 50 mg/kg doses produced increased 
values from day 14 and 12.5 mg/kg causing an increase in value of creatinine 
on day 21 of treatment. The effect of the various doses of the extract on the 
plasma urea levels showed that the extract treatment in mice increased the 
plasma urea concentration when compared to the pretreatment and control 
values (tab. 2) especially between the 14th and 21st days of treatment.The cho-
lesterol levels following treatment with 25, 50, and 100 mg/kg doses of Abrus 
precatorius extract in mice were not significantly (p>0.05) affected except tho-
se of groups administered 12.5 and 200 mg/kg that had their cholesterol levels 
decreased and increased respectively (tab. 3).

The plasma glucose concentration increased significantly (p<0.05) in gro-
ups administered 50, 100 and 200 mg/kg body weight of the extract in com-
parison with the control. The groups administered 12.5, 25 and 200 mg/kg 
did not differ significantly (p>0.05) in plasma glucose concentration when 
compared with pretreatment values (tab. 3).

The effect of Abrus precatorius leaf extract (12.5, 25, 50, 100 and 200 mg/kg) 
on sodium ion (Na+) concentration in the plasma is shown in Table 4. The con-
centration of sodium ion in the plasma samples at the 25 and 200 mg/kg dose 
levels of the extract showed a decrease in Na+ ion concentration from day 7 
of treatment, when compared with the pretreatment values. The plasma Na+ 
ion concentration also decreased following treatment with 100 mg/kg dose at 
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14th day of extract treatment. But on day 21 the extract decreased sodium ion 
concentration in mice.

The potassium ion (K+) concentration decreased in the groups treated with 
25.0 and 50 mg/kg of the extract doses on day 21 of treatment, while in the 
groups treated with 100 and 200 mg/kg doses, the decrease occurred from 14 
day of treatment when compared with the pretreatment levels (tab. 4). The 
group treated with 12.5 mg/kg showed an increased K+ level on day 21 (tab. 4). 

There was no marked effect of the extract on plasma calcium (Ca+) ion con-
centration (tab. 4). The plasma calcium levels following treatment appear to 
be similar to those of the pretreatment values except from the group treated 
with 50 mg/kg with an increase at day 21 of treatment. The group treated with 
100 mg/kg had a decreased Ca2+ ion level at 21 day of treatment.

The chloride ion concentration increased in the groups treated with 12.5, 
100 and 200 mg/kg does compared with the control at 21 day of treatment. 
However, the group treated with 50 mg/kg doses showed decreased chloride 
ion concentration on 21 day of treatment (tab. 4). 

There was no marked effect of the extract on plasma bicarbonate ion con-
centration (tab. 4). The plasma bicarbonate values following treatment appear 
to be similar to those of the control group except the groups administered 
12.5 and 100 mg/kg doses that had their plasma bicarbonate ion levels decre-
ased.

The plasma inorganic phosphate ion concentration decreased with the 
extract treatments. The decrease was significant (p<0.05) in the groups tre-
ated with 50 and 200 mg/kg doses from day 14 of treatment (tab. 4). There was 
increased inorganic phosphate ion in the group treated with 12.5 mg/kg at 21 
day of treatment when compared with pretreatment values. The histopatholo-
gical lesions seen in most of the organs were similar though dose dependent 
with the severity being more in mice treated with higher doses. The liver sho-
wed centrilobular necrosis with leucocytes aggregation. The central vein was 
markedly congested (fig. 1). The lesions in the lung included pulmonary con-
gestion and oedema in tertiary bronchioles and alveoli, there was thickening 
of interalveolar seaptae due to leucocytes infiltration and fibroplasias (fig. 2).

In the intestine (fig. 3) there was found severe enteritis, villous collapse and 
mononuclear cellular infiltration in laminar propria and submucosa. In the 
heart there was myocarditis with mononuclear cells infiltration, and zenker’s 
necrosis (fig. 4). The spleen (fig. 5) showed degeneration of splenic cells with 
aggregation of leucocytes. The kidneys showed widespread severe glomerular 
and tubular necrosis. There was a pinkish deposit probably a cast in the lumen 
of proximal convulated tubule, and cloudy swelling of the renal epithelium 
(fig. 6).
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ta b l e  2 .

Effects of prolonged administration of varying doses of aqueous extract of Abrus precatorious leaf 
on mean plasma proteins and protein by-products concentrations in mice 

parameters
treatment 

dose [mg/kg]
days of treatment

0 7 14 21

protein total [mmoL/L]

control 
12.5
25.0
50.0
100.0
200.0

5.61±0.39 
6.02±0.21
5.57±0.35
6.51±0.55
6.01±0.49 
6.40±0.30

5.79±0.50 
5.71±0.68 
6.23±0.39
6.04±0.50 
6.01±0.51
5.78±0.41

5.65±0.59 
5.52±0.73
5.48±0.37 
5.46±0.57
5.58±0.40 
6.30±0.42

5.20±0.41
5.17±0.57 
5.51±0.37 
6.04±0.54
6.74±0.18*

6.52±0.39 

albumin [g/dl]

control 
12.5
25.0
50.0
100.0
200.0

2.15±0.06
2.17±0.03
2.13±0.17
2.14±0.17 
2.14±0.16
2.30±0.13

1.8±0.11
2.18±0.18 
2.07±0.19 
2.13±0.12
2.02±0.25
2.09±0.08

2.10±0.11
2.00±0.18
1.89±0.20 
1.69±0.10. 
2.00±0.25.

2.09±0.22

2.02±0.08
2.19±0.15
2.08±0.19
2.40±0.13*

2.43±0.17*

2.28±0.19

globulin [g/dl]

control 
12.5
25.0
50.0
100.0
200.0

3.46±0.33
3.85±0.18 
3.44±0.18 
4.37±0.42
3.88±0.35 
4.10±0.17

3.98±0.39 
3.53±0.50 
4.16±0.20 
3.91±0.38 
3.99±0.26
3.69±0.3

3.55±0.48 
3.82±0.55 
3.59±0.17
3.77±0.47
3.85±0.15
4.21±0.20

3.18±0.33
2.98±0.42. 
3.43±0.18 
3.64±0.42.

4.31±0.31*

4.24±0.20*

albumin/globulin ratio 

control 
12.5
25.0
50.0
100.0
200.0

0.62±0.05
0.56±0.06
0.62±0.05
0.49±0.04
0.55±0.02
0.56±0.03

0.45±0.02
0.62±0.03
0.50±0.04
0.54±0.03
0.51±0.06
0.57±0.02

0.59±0.03
0.52±0.04
0.53±0.02
0.45±0.05
0.52±0.03
0.50±0.05

0.64±0.02
0.73±0.04*

0.61±0.04
0.66±0.01*

0.56±0.03
0.54±0.02

creatinine [mg/dl]

control 
12.5
25.0
50.0
100.0
200.0

0.49±0.09
0.45±0.02
0.50±0.06
0.42±0.07
0.48±0.10
0.55±0.07

0.41±0.04
0.40±0.07
0.48±0.10
0.42±0.07
0.57±0.07
0.56±0.05

0.33±0.04
0.40±0.07
0.61±0.08*

0.58±0.06*

0.62±0.09*

0.58±0.08*

0.31±0.04 
0.57±0.09*

0.60±0.08*

0.65±0.06*

0.62±0.21*

0.65±0.10*

urea (mmol/l)

Control 
12.5
25.0
50.0
100.0
200.0

3.38±0.81
4.01±0.25
4.19±0.96
3.45±1.09 
4.40±1.05 
4.63±0.96

2.92±0.86
4.39±0.35
4.23±0.77 
3.16±0.75 
3.27±1.16
4.96±0.07

3.04±1.09 
7.72±0.36*

7.22±1.07*

5.26±1.45* 
7.35±1.28* 
7.53±0.47* 

2.15±0.57
7.89±0.44*

7.32±1.23*

6.80±1.10*

7.18±2.25*

8.74±0.50*

mean±SEM of eight observations
* – significantly higher (p<0.05) in comparison with the control and pretreatment values 
.  – significantly lower (p>20.05) in comparison with the control and pretreatment values 



71

Vol. 56 No. 3 2010

Biochemical effects of aequous leaf extract of Abrus precatorius (Jecquirity bean) in Swiss albino mice

ta b l e  3 .

Effects of prolonged administration of varying doses of aqueous extract of Abrus precatorious leaf 
on mean plasma cholesterol and glucose concentration in mice 

parameters
treatment 

dose [mg/kg]
days of treatment

0 7 14 21

cholesterol [mmol/L]
Control 

12.5
25.0
50.0
100.0
200.0

3.09 ±0.49 
2.76±0.42
2.49±0.30
2.51±0.31
2.74±0.29 
2.98±0.44

2.82±0.60
2.56±0.20
2.90±0.68 
2.50±0.46
2.43±0.34
2.48±0.65

1.90±0.23
2.42±0.32 
2.67±0.58 
2.50±0.41
2.53±0.43
3.20±0.73

3.08±0. 72
2.27±0.33·.

2.28±0.40 
2.60±0.39 
2.60 ±0.70 
3.33±0.76*

glucose [g/dL]
Control 

12.5
25.0
50.0
100.0
200.0

76.33±2.95 
80.15±2.61
84.58 ± 4.89 
85.86±7.01
81.98±7.19
72.00±1.97

74.28±4.08
80.83±6.86
72.86±2.66
82.45±4.69 
78.55±7.11
71.76±2.74

74.96±3.21
77.08±3.39
76.37±2.96
77.94±7.19
78.10±8.52
79.90±8.86

72.45±3.72
79.10±3.60 
82.98±4.39 

90.50±6.30*

97.20±6.60*

73.90±3.20

mean±SEM of eight observations
* – significantly higher (p<0.05) in comparison with the control and pretreatment values 
· – significantly lower (pP>0.05) in comparison with the control and pretreatment values 

ta b l e  4 .

Effects of prolonged administration of varying doses of aqueous extract of Abrus precatorious leaf 
on mean plasma electrolytes 

parameters
treatment dose 

(mg/kg)
days of treatment

0 7 14 21

sodium ion 
[mEq/L]

Control 
12.5
25.0
50.0
100.0
200.0

144.50 + 0.44
146.76 + 0.43
148.00 + 0.35
147.50 + 0.50
147.13 + 0.44
146.75 + 0.58

142.20 + 0.53
145.13 + 0.83
144.71 + 0.72·

144.86 + 0.72
147.50 + 0.65
141.80 + 0.52·

139.20 + 0.45
144.60 + 0.50
141.83 + 0.47·

144.80 + 0.35·

140.00 + 0.13·

139.25 + 0.38·

136.50 + 0.67
145.00 + 0.10·

143.00 + 0.13·

136.00 + 0.17·

142.00 + 0.25·

138.50 + 0.26·

potassium ion
[mg/dL]

Control 
12.5
25.0
50.0
100.0
200.0

5.64 + 0.59
5.76 + 0.58
5.23 + 0.54
5.90 + 0.64
6.04 + 0.51
5.77 + 0.65

5.02 + 0.56
5.86±0.66
5.24±0.61
5.89±0.74
5.88±0.66
5.44±0.54

5.50±0.48
6.20±0.47
5.20±0.54
5.54±0.65
5.58±0.71·

4.83±0.59·

5.05±0.38
6.27±0.44*

4.95±0.49·

5.10±0.33·

5.55±0.45·

5.35±0.42·

calcium ion
[mEq/L]

Control 
12.5
25.0
50.0
100.0
200.0

7.93±0.56
7.72±0.48
7.91±0.42
8.30±0.26
7.17±0.24
7.31±0.39

7.28±0.21
8.26±0.20
7.44±0.25
8.14±0.10
8.02±0.08
7.14±0.17

7.50±0.50
7.56±0.50
7.50±0.45
8.30±0.47
7.23±0.56
6.88±0.56

7.70±0.50
7.74±0.46
7.70±0.40
9.20±0.29*

6.25±0.34·

7.43±0.44



72
SA. Saganuwan, PA. Onyeyili

Chloride ion
(mEq/L)

Control 
12.5
25.0
50.0
100.0
200.0

96.88±0.47
98.98±0.40
99.75±0.25
99.00±0.08
101.25±0.13
98.00±0.19

94.00±0.37
97.13±0.44
95.29±0.52
100.71±0.59
99.67±0.54
90.40±0.49

91.60±0.30
97.80±0.24
98.17±0.11
95.00±0.08

102.25±0.13
95.00±0.17

96.85±0.46
103.27±0.38*

99.97±0.41
95.00±0.23·

104.50±0.34*

101.18±0.36*

biocarbonate ion
[mEq/L]

Control 
12.5
25.0
50.0
100.0
200.0

19.80±0.44
20.60±0.36
21.55±0.31
21.53±0.22
21.09±0.14
19.05±0.29

18.30±0.61
18.89±0.68
17.97±0.62
20.57±0.51
21.65±0.48
20.30±0.58

19.44±0.38
18.40±0.36
19.43±0.35
18.20±0.33
20.00±0.39
17.78±0.36

18.93±0.59
17.73±0.52·

19.82±0.46
19.70±0.34
19.00±0.17·

18.33±0.42

inorganic 
phosphate
[mEq/L]

Control 
12.5
25.0
50.0
100.0
200.0

4.63±0.45
5.43±0.41
6.00±0.41
5.44±0.54
5.53±0.59
5.65±0.48

3.96±0.63
5.81±0.56
5.14±0.50
4.70±0.62
5.57±0.58
5.58±0.58

4.56±0.59
5.74±0.59
5.96±0.55
4.64±0.42·

5.08±0.31
3.53±0.49·

3.78±0.36
6.13±0.24*

5.62±0.31
4.00±0.20·

5.20±0.30
3.40±0.28·

mean±SEM of eight observations
* – significantly higher (p<0.05) in comparison with the control and pretreatment values 
· – significantly lower (p>0.05) in comparison with the control and pretreatment values 

 

A  

 

Figure 1.  Liver of mice treated with 50 mg/kg of the extract for 21days showing mononuclear cells 
infiltration (arrow) and congestion of central vein (A) (H&E: x400)
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Figure 2. 

Lung of mice treated with 25 mg/kg of the extract for 21 days showing thickening of 

interalveolar septae (arrow) due to mononuclear cellular infiltration and fibroplasias 

(H&E x100). 

 

 
Figure 2. Lung of mice treated with 25 mg/kg of the extract for 21 days showing thickening of 
interalveolar septae (arrow) due to mononuclear cellular infiltration and fibroplasias (H&E x100).

 

 

A  

Figure 3. Intestine of mice treated with 50 mg/kg of the extract for 21 days showing severe enteritis 
(A) and mononuclear cellular infiltration in laminar propria and submucosa (arrow) (H&E: x100)
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Figure 4. 

The heart of mice treated with 50 mg/kg of the extract for 21 days showing 

myocarditis with mononuclear cellular infiltration, and zenker’s necrosis (arrow). 

(H&E: x400) 

 

Figure 4. The heart of mice treated with 50 mg/kg of the extract for 21 days showing myocarditis 
with mononuclear cellular infiltration, and zenker’s necrosis (arrow) (H&E: x400)

 

 

 

 

 

 

 

 

Figure 5. 

Spleen of mice treated with 200 mg/kg of the extract for 21 days showing 

degeneration of splenic cells with aggregation of leucocytes (arrow). (H&E: 400) 

 

 

Figure 5. Spleen of mice treated with 200 mg/kg of the extract for 21 days showing degeneration 
of splenic cells with aggregation of leucocytes (arrow) (H&E: 400)
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B

Figure 6. Kidney of mice treated with 12.5mg/kg of the extract for 21 days showing widespread 
glomerular and tubular necrosis with a pinkish deposit in the lumen of proximal convulated 
tubules (arrow) and cloudy swelling of the renal epithelium. (B) (H & E: x400)

dIScuSSIon

The administration of Abrus precatorius leaf extract at dose levels of 12.5, 25, 50, 
100 and 200 mg/kg resulted in the death of 15 mice which is a clear evidence of the 
toxic effect of the plant. This agrees with the report of Saganuwan et al. indicating 
that the median lethal dose of aqueous extract of Abrus leaf is 2559.5 mg/kg body-
weight of mice [12].

The results obtained in this study are indicative of hepatic involvement following 
the administration of Abrus precatorius leaf extract at higher doses (50, 100 and 200 
mg/kg) from day 14 of treatment. There was an increase in plasma alanine amino-
transferase (ALT) and aspartate aminotransferase (AST). The increase in plasma le-
vels of these enzymes may be due to hepatic damage. An elevated ALT is a sensitive 
indicator of hepatocellular injury. Since ALT is mainly found in hepatic tissue, an 
elevated AST without a corresponding increase in ALT may rule out hepatic damage 
since AST is known to occur in large concentration in cardiac as well as hepatic 
tissues [30] with small amount present in other tissues [31]. Elevated level of liver 
enzymes observed in this study may be due to toxic/active principles of the extract. 
The result of the present study agrees with the report of [32-34] indicating that ALT 
and AST are liver enzyme markers that can be used to indicate hepatotoxicity of a 
toxicant since ALT and AST are present significantly in hepatocytes. Toxic agents can 
produce liver injury either by direct physico-chemical destruction of the hepatocy-
tes causing focal necrosis and/or steatosis, or by indirect hepatocyte damage thro-
ugh interference with specific biochemical pathways resulting in dispersed necrosis 
and/or steatosis [35]. However, the increase in liver function parameters of the mice 
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disagrees with the report of Yamba et al., indicating that the effective dose for 
human of the extract tested in animal is between 1/10th and 1/100th of its LD50 [15].

The significant decrease in plasma alkaline phosphatase (tab. 1) observed in the 
animals treated with 12.5 and 50 mg/kg bodyweight of the extract might be due 
to kidney damage as evidenced by increased plasma creatinine and urea because 
decreased level of alkaline phosphate is associated with severe chronic nephri-
tis [22]. The increase in alkaline phosphatase observed in groups administered 
100 and 200 mg/kg body weight of aqueous extract of Abrus precatorius leaf may 
be attributable to toxic effect of the plant on the liver of experimental mice as 
revealed by histopathology (fig. 1). However, some disease conditions including 
osteomalacia, osteoblastic sarcomas, metastatic carcinomas, obstructive jaundi-
ce, infectious hepatitis, hyperparathyroidism, hyperthyroidism, myositis ossifcans 
etc are known to increase the level of alkaline phosphatase [22].

The liver is the sole source of protein, the plasma level of which reflects an 
interaction of hepatic synthesis, distribution in blood fluid and degradation [36]. 
Since plasma proteins are expected to be high or low with hepatocellular dama-
ge, the findings of no significant alteration in plasma protein levels in this study 
except in animals treated with 100 mg/kg dose at day 21 of extract treatment 
may be misleading since appreciable liver damage was noticed from the results 
of histopathology and liver marker enzymes study. The chronic administration of 
the aqueous extract of Abrus precatorius leaf to mice for 21 days caused varying 
degree of histopathological changes in the liver, kidneys and other sampled tis-
sues. The changes observed were dose- and time-dependant. The smallest dose 
(12.5 mg/kg) inducing milder cellular changes while the higher doses (100 and 
200 mg/kg) produced more severe pathological changes. The observed lesions 
in the liver and kidneys may have occurred due to metabolism of toxic/active 
principle(s) in the liver and excretion in the kidneys; the liver being the primary 
organ of biotransformation and the kidneys the main organ of excretion in the 
body [37]. The presence of degenerative and necrotic lesions in the lungs, spleen, 
heart and intestine of mice treated with the extract in this study is an indication 
of the wide distribution of the active (toxic) principle to the various organs and 
tissues of the body. The increased plasma albumin (hyperalbuminaemia) observed 
in mice treated with 50 and 100 mg/kg doses may be due to catabolic effect of the 
extract, since plasma albumin is known to increase during sepsis and trauma [38]. 
This agrees with the report of DiBartola et al. indicating that hyperalbuminaemia 
is observed in the early phase after a catabolic insult [39]. Decreased total biliru-
bin levels were observed in the extract treated mice at day 21 of treatment. This 
may be suggestive of increased excretion of bilirubin by the treated animals. This 
decrease may indicate that although the liver is damaged as a result of extract 
administration, the lesions were not very severe to prevent the excretion of biliru-
bin through the bile duct. The increase in direct bilirubin levels observed in mice 
treated with 12.5 and 25 mg/kg extract doses indicates nothing since the levels 
were within the normal range.
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Administration of the extract of Abrus precatorius caused increased plasma le-
vels of urea and creatinine. Urea is a product of protein metabolism that should be 
excreted through the urine. Its retention in the body in this study shows that the 
kidney was not able to excrete it probably due to renal damage [25]. Creatinine is 
produced in the body in proportion to muscle mass. The high level of creatinine 
may be due to muscle damage or failure of the kidney to excrete creatinine owing 
to renal failure.

The hypercholesterolaemia observed at dose level of 200 mg/kg of the extract 
may suggest high level of oil content in the plant. Whereas the low level of cho-
lesterol at 12.5 mg/kg body weight may suggest hypolipaedemic effect of the 
plant. The hyperglycaemia observed among animals of groups treated with 50 and 
100 mg/kg of Abrus precatorius water extract on day 21 of treatment may be sugge-
stive of kidney disease as supported by increased plasma level of urea, creatinine 
and alkaline phosphatase observed in this study. Increase blood glucose is known 
to have occurred in some disease conditions including chronic nephritis [22]. 

The oral administration of Abrus precatorius extract to mice for 21 days resulted 
in significant decrease of sodium and potassium ions in the plasma. Hyponatremia 
and hypokalemia are known to occur from decreased dietary intake, increased 
renal excretion, increased sodium and potassium loss, conditions of the gastroin-
testinal tract leading to vomiting or diarrhoea. Hyponatremia was observed from 
day 14 of treatment in  25, 50, 100 and 200 mg/kg doses and on the day 21 in all 
the extract treated groups. On the other hand, hypokalaemia occurred from day 
14 in animals treated with 100 and 200 mg/kg doses and on day 21 in animals 
treated with 25 - 200 mg/kg doses.

Hyponatremia and hypokalemia observed in the present study could be due to 
either decreased sodium and potassium intake or their excretion. The decreased 
plasma levels of sodium and potassium may be explained by restricted sodium 
and potassium absorption following oral administration due to enteritis observed 
in the treated animals. Furthermore, the loss in sodium and potassium was proba-
bly due to the renal damage as primary renal diseases allow the escape of these 
elements through the urine [25]. Decreased plasma levels of sodium and potas-
sium could also be from increased water gain or loss of sodium or potassium [40]. 
The prolonged administration of the A. precatorius was not associated with diffe-
rences in the levels of calcium except the 50 mg/kg dose at 21 day of treatment. 
Hypercalcaemia observed in this group is of undetermined nature. Bicarbonate 
levels were also not affected by extract treatments except groups administered 
12.5 and 100 mg/kg doses with decreased bicarbonate ion.

The administration of Abrus precatorius leaf extract resulted in increased chlo-
ride levels of the plasma of the animals treated with 12.5, 100 and 200 mg/kg 
doses. This is an indication of hyperchloraemic metabolic acidosis. This effect may 
have occurred by malabsorption of nutrients from the intestine and/or diminished 
acid excretion by the kidneys [41]. The hypophosphataemia in the group treated 
with 12.5 mg/kg dose of the extract may also be due to renal problem.
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In conclusion, aqueous leaf extract of Abrus precatorious caused increased ALT, 
AST, ALP, creatinine, urea and chloride ion. Hypophosphataemia, hypokalaemia, 
hypercholesterolaemia and hyperglycaemia were also observed. Hence the leaf is 
toxic to Swiss albino mice with devastating effect on liver, kidney, lung, intestine, 
spleen and heart.
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S t r e s z c z e n i e

Liście Abrus precatorius wykorzystywane są w Nigerii w leczeniu wielu chorób, m. in. mala-
rii, duru brzusznego, kaszlu, infekcji dróg oddechowych oraz zapalenia wątroby. Ponieważ 
roślinę uznano za toksyczną, w szczególności jej nasiona, dlatego przeprowadzono bada-
nia mające na celu ocenę biochemicznego oraz histopatologicznego działania wodnego 
wyciągu z liści Abrus z wykorzystaniem myszy szczepu Swiss. W wyniku biochemicznych 
analiz stwierdzono statystycznie znamienny (p<0,05) wzrost aktywności aminotransferazy 
asparaginowej oraz alaninowej, fosfatazy alkalicznej, stężenia kreatyniny, mocznika i jonów 
chlorku. Odnotowano także hypofosfatemię, hypokaliemię oraz hypoglikemię (p<0,05). 
W wyniku przeprowadzonych badań histopatologicznych komórek jednojądrzastych 
wykryto nacieki w sercu, płucach, wątrobie, jelitach, śledzionie oraz nerkach. Ponadto za-
obserwowano martwicę Zenkera hepatocytów, zgrubienie przegród między pęcherzykami 
płucnymi oraz  degenerację komórek śledziony i nerek. Wykazano toksyczne działanie 
wodnego wyciągu z liści Abrus precatorius w dawkach 12,5, 25, 50, 100 oraz 200mg/kg 
masy ciała po podawaniu go przez 21 dni.

Słowa kluczowe: parametry biochemiczne, Abrus precatorius, liście, toksyczność. 


