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Calotropis procera has been reported to be medicinal and toxic in animals. A toxicological evaluation of
the aqueous extract of its fresh leaves was conducted in female rabbits (Oryctolagus cuniculus). Low
levels of phytochemicals (alkaloids, saponins, tannins, cardiac glycosides, and flavonoids) were found
while 0.23, 0.03, 0.82 and 9.5 mg/g of iron, lead, sodium and potassium, respectively, were detected.
Acute toxicity study was conducted with oral administration of 200, 400, 800 and 1600 mg/kg of the
extract once to groups I, I, lll and IV, respectively. Four rabbits died within 24 h and LD5, was estimated
(940 mg/kg). 80, 40 and 20 mg/kg of the extract were administered daily to groups I, II, and Iil,
respectively, during sub-acute toxicity study for 14 days. All controls were given water. Statistical
analysis of aspartate amino transferase (AST), alanine amino transferase (ALT), alkaline phosphatase
(ALP), albumin and protein showed no significant changes at P<0.05. Changes in packed cell volume,
white blood cells, haemoglobin, platelets, and differential leucocyte count (lymphocytes, monocytes,
eosinophils, heterophils/neutrophils and basophils) were equally statistically not significant at P<0.05. It
is concluded that the extract had no statistical significance on blood parameters when administered

orally at tolerable doses since the values were in the range of control values.
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INTRODUCTION

Calotropis procera belongs to the family Asclepiadaceae
and is a soft wooded, evergreen perennial shrub having
few stems, few branches and relatively few leaves con-
centrated near the growing tip. A copious white sap refer-
red to as the latex flows whenever the stems or leaves
are cut. The plant is commonly found in Asian temperate
region (Arabian Peninsula), Asia-tropical (Indian subcon-
tinent and Indo-China) and Africa (North, Northeast, East
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tropical, West Central and West tropical), particularly the
semi-arid regions of Bauchi, Borno, Kano, Kaduna and
most parts of Northern Nigeria (Adams, 1995; Ahmed et
al., 2005; Liogier, 1995; Sharma et al., 1997; Howard,
1989).
C. procera is often found growing in open habitat with
little competition and it also grows favorably in dry habitat
(Parrotta, 2001). The giant milkweed has been found to
be effective in the treatment of leprosy, fever, menorrha-
gia, malaria and snake bites (Parrotta, 2001).
Traditionally, C. procera is used to treat common house
hold diseases like fever and diarrhea (Sofowora, 1984).
Parrotta (2001) reports that the root bark treats leprosy,
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menorrhagia and snake bite. Mahmoud et al. (1979) also
reports larvicidal activity of the latex. The leaves have
also been boiled together with fresh milk to obtain
cheese.

Despite these uses, C. procera poses varying toxic ef-
fects in animals through air borne allergies, touch and
consumption in livestock. The widespread loss of live-
stock and low animal production are attributed to the
existence of C. procera in the arid Northern regions of
Nigeria (Burkill, 1985).

Toxicity of C. procera is reported in sheep in the form of
anorexia and diarrhea, Mahmoud et al. (1979). Consump-
tion of this plant leads to severe poisoning to livestock as
well as man (Lewis and Elvin-Lewis, 1977). To better elu-
cidate the toxic effects of C. procera, a toxicological eva-
luation of the aqueous extract of fresh leaves of the plant
was conducted on biochemical and haematological para-
meters.

MATERIALS AND METHODS
Animals

Twelve (24) freshly weaned female New Zealand rabbits, 8 - 10
week old, same weight range were obtained from the Small Animal
Unit of the Diagnostic Department, National Veterinary Research
Institute (NVRI), Vom and used for this study. Faecal samples were
collected and examined for Eimeria elongata and Trichostrongylus
retortaeformis to ensure that they were in good health pending
commencement of the experiment. For acute toxicity studies, the
animals were housed in four cages in groups of three (Groups |, I,
I, 1V) with group IV serving as the control. For sub-acute, they
were placed in four groups of three in each cage. They were fed
daily with pelleted feed obtained from Dagwom Farms, NVRI, Vom.
Water was given ad libitum.

Collection and preparation of extract

3.5 kg of the fresh leaves of C. procera was obtained from Fadan
Karshe, Kaduna, Nigeria and identified at the National College of
Forestry, Jos, Nigeria. It was crushed to a pulp using a blender,
squeezed and filtered. The fresh extract was then oven-dried at
50°C in a Gallenkamp 300 to obtain a powdered form. 1 g of the
dried powdered extract was dissolved in a 100 ml of distilled water
to obtain a stock solution.

Elemental analysis

0.2 g of the powdered extract was weighed into a clean Kjerdhal
flask. 5 ml of conc. HNOs;, 1ml of conc. H.S04 and 1 ml conc.
perchloric acid were added. The mixture was digested on a heater
until it turned colourless. After digestion, the clear extract was
filtered and the filtrate made up to 100 ml in a volumetric flask with
de-ionized water. It was then used to analyze for iron, lead, copper,
chromium, cobalt, sodium, potassium and arsenic using the Atomic
Absorption Spectrophotometer.

Administration of C. procera

200, 400, 800 and 1600 mg/kg of the extract were given to Groups

I, 11, 11l and IV respectively within 24 h in acute toxicity study. In sub
acute toxicity, test rabbits in groups I, Il and Il were administered
20, 40 and 80 mg/kg of the extract respectively for 14 days by oral
gavage. The control group (Group IV) was given distilled water for
the same study period.

Collection of blood sample

7 ml of blood was collected by cardiac puncture and venipuncture
on day 0 and day 14. For haematology, 2 ml of the sample was
collected directly into a bottle containing ethylene diamine tetra-
acetate (EDTA) anticoagulant and centrifuged at 3000 rpm for 5
min using a table centrifuge. The sera obtained were stored at -4°C
prior to analysis. For biochemical analysis the sample was collected
in universal bottle and then slanted for serum to separate before
storage at -4°C.

Haematological analysis

The sample was analysed for packed cell volume (PCV), haemo-
globin (Hb) concentration, white blood cell (WBC) count, platelet
count and differential leucocyte count as described by Benjamin
(1964) and Baker et al. (1998).

Biochemical analyses

For enzymes assay; aspartate amino transferase (AST), alanine
amino transferase (ALT), alkaline phosphatase (ALP), the methods
described by Reithman and Frenkel (1957) were employed. Serum
protein and albumin were analyzed as described by Gornall et al.
(1949) and Bartholomew and Delaney (1966), respectively.
Statistical analysis

Stat Graphics Plus software was used and data analysis was done

using Students t-test. Values obtained were expressed as Mean (£
SEM) for all groups, with P<0.05 considered statistically significant.

RESULTS

Percentage yield of extract

0.0858 kg of dry powdered extract was obtained from the
3.5 kg fresh leaves, giving a percentage yield of 2.45%.
Clinical signs

The animals were found to show some clinical signs like
gasping for breath, convulsion, bradycardia, frothy vomi-
ting and photophobia.

Phytochemical and elemental analyses

Phytochemical analysis results showed presence of alka-

loids, saponins, tannins, cardiac glycosides and flavor-
noids, while elemental analysis showed 0.23, 0.03, 0.82
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Table 1. Effect of orally administered aqueous extract of C. procera on serum enzymes in rabbits.

Group | Dose administered Days of ALP (1UN) AST (1U/) ALT (1U/1)
(mg/kg) sampling
| 80 0 22.72+0.00 27.00+0.00 8.00+0.00
14 6.01+0.30 56.50+21.67 43.83+£14.78
" 40 0 18.22+11.96 18.67+£13.56 30.00+18.67
14 9.63+2.57 168.831£53.44 55.67+21.11
" 20 0 13.8818.00 23.00+1.00 24.00+9.00
14 11.954+9.92 232.50+14.33 34.67+11.56
0 143.12+160.00 26.00+£22.67 13.33+1.78
v Control
14 5.75+4.02 59.00+25.33 53.50+27.67

Values expressed as mean + SEM.

ALP, Alkaline phosphatase; AST, aspartate amino transferase; ALT, alanine amino transferase.

Table 2. Effect of orally administered aqueous extract of C. procera on serum protein

and albumin in rabbits.

Group | Dose administered Days of Protein (g/l) | Albumin (g/l)
(mg/kq) sampling
I 80 0 52.82+0.00 27.07+0.00
14 101.00+4.33 18.87+15.69
I 40 0 57.72+3.20 34.83+4.04
14 96.67+35.00 8.87+5.76
1] 20 0
14 73.67+8.56 14.5049.27
0 53.88+2.92 33.24+17.36
v Control
14 82.83+4.22 11.77+4.04

Values expressed as mean + SEM.
- = Missed values.

and 9.5 mg/g of iron, lead, sodium and potassium, res-
pectively.

Haematological and biochemical analyses

The results for serum enzyme changes are as shown in
Table 1. There were no significant changes (P<0.05) in
values obtained for ALT, AST and ALP. The results for
protein and albumin levels are shown in Table 2. There
was increase in protein and decrease in albumen levels
generally including the control group. Haematological
analysis results showed increase in values for eosinophil,
basophil, haemoglobin, PCV and platelet which spanned
through all test groups and the control group (Tables 3
and 4).

DISCUSSION

The chewing movements of the mouth observed upon
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administration of the extract may be attributed to
palatability; likely due to the bitter and disagreeable taste
of phytochemnicals such as alkaloids, cardiac glycosides
and tannins (Dada et al., 2002). Lead toxicity could be
due to interference with mitochondrial oxidative phospho-
rylation as well as sodium, potassium and calcium AT-
Pases. Iron toxicity causes myocardial disease, com-
monly causing death (Chapman and Hall, 1995). The
levels of these trace elements in the extract were too low
to cause any such damage. The presence of cardiac gly-
cosides, alkaloids, saponins, tannins and flavonoids was
also reported by Mossa et al. (1991). Sodium exists in
blood plasma of rabbits (125-148 mM) (Harkness and
Wagner 1989; Ivor Harris, 1994), while levels over 152
nM (hypernaetramia) can result in shrinking of the brain,
seizures and eventually death.

Biochemical parameters such as serum enzymes,
albumin and total proteins showed slight variations also
reported in rats (Dada et al., 2002). These variations
were not dose-related and all fell within reference ranges
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Table 3. Effect of orally administered aqueous extract of C. procera on haematological parameters in Rabbits.

Group Dose administered Days of PCV (%) WBC PLTS (X1 09/I) HB (g/dl)
(mg/kg) sampling (X1 09/I)

I 80 0 42.3310.44 7.73+1.38 241.33+33.56 12.43+1.82

14 35.33+1.78 5.37+0.58 245.00+25.33 35.33+1.78

il 40 0 35.67£3.11 6.27+0.44 248.33+22.22 10.80+0.80

14 32.00£0.67 5.30+1.20 208.67+14.89 | 32.00+14.89

” 20 0 34.00£2.00 6.07+0.76 241.33+26.89 11.83+0.22

14 31.33+1.11 4.30+0.33 224.33+£19.78 31.33+1.11

v Control 0 35.33+2.22 9.40+1.40 254.00+20.67 15.57+4.89

14 36.33£1.78 4.23+0.16 236.33+32.44 36.33£1.78

Values expressed as mean + SEM.
PCV = Packed cell volume, WBC = White blood cell, PLTS = platelets, HB = haemoglobin.
Table 4. Effect of orally administered aqueous extract of C. procera on differential leucocytes count in Rabbits.
Group | Dose administered Days of Heterophil/ Lymphocyte Monocyte Eosinophil Basophil
(mg/kg) Sampling | neutrophil (%) (%) (%) (%) (%)

I 80 0 43.6719.78 54.331£9.11 1.67+1.11 0.33£0.44 0.00£0.00
14 51.33+1.11 47.33+0.44 0.00+0.00 0.33+0.44 1.00+0.67
il 40 0 43.3315.78 54.00£7.33 1.33+1.11 1.33+0.89 0.00£0.00
14 34.00+6.00 62.67+5.11 1.67+1.11 1.00£0.67 0.33+0.44
i 20 0 50.00£12.67 49.33+13.11 0.33+0.44 0.33£0.44 0.00£0.00
14 46.67£10.44 52.334£9.11 1.00+1.33 0.00£0.00 0.00£0.00
v Control 0 52.33+4.44 46.33+3.56 0.67+0.44 0.67+0.89 0.00£0.00
14 43.67£3.11 53.00£5.33 2.67+1.78 0.00£0.00 0.67+0.44

Values expressed as mean + SEM.

in rabbits (Harkness and Wagner 1989) and when analy-
zed, were found to have no statistical significance at
P<0.05. This may be because the liver was not greatly
damaged to release significant quantities of the enzyme
into the blood (Odutola, 2000) due to the quantity of
extract administered. The amount of enzyme released
into blood is directly proportional to the number of da-
maged cells and the interval of time between injury and
the test (Adedeji et al., 2002). Hence, 14 days may not
have been enough for any noticeable increase in serum
enzymes to occur.

The fluctuations in values of haematological para-
meters (PCV, WBC and platelets) as well as differential
leucocyte counts were analyzed to have no statistical
significance at P<0.05. Also, the controls were affected
and values still remained within normal reference ranges.
All these changes may only be attributed to normal phy-
siological changes associated with growth.

Anaemia reported by Mahmoud et al. (1979) and
weight loss by Dada et al. (2002) were not observed. Mild
diarrhoea and loss of fluid or serous discharge could be
attributed to erosion of mucous lining of the gastro-intestinal

tract by tannins, similarly reported by Mahmoud et al. (1979).

In conclusion, the results apparently show that toxicity of
C. procera is unrelated to changes in blood parameters.
However, diarrhoea observed suggests that C. procera is
not reliable to sustain livestock during the long dry
season in semi-arid regions. It is recommended that a
chronic study be conducted since changes in these para-
meters and clinical signs observed were time dependent
and dose-related. Also, histopathological studies may
better ascertain any organ toxicity and the extent of da-
mage.
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