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ABSTRACT

Lambda-cyhalothrin, a synthetic pyrethrin (pesticide) used to control agricultural pest in many farms in
Nigeria was investigated for its acute toxicity in adult toads (Buffo perreti). The toads were exposed via ventral
cutaneous route to concentrations of 0.008, 0.009, 0.010, 0.011 and 0.012 mg/L for periods of 1 to 6hr, 12,
24, 48, 72 and 96 hours. Behavioral and mortality patterns were recorded while blood and tissue samples were
taken to observe the hematological, biochemical and tissue pathologic changes. Descriptive statistics was used
on the hematological and biochemical data, while ANOVA and Duncan’s multiple range tests were used to
compare treatment means for statistical significance. There was no significant difference from the increasing
concentration of the pesticide on each of the parameters (P< 0.05). But there was significant difference (P<
0.05) on each of the measured parameters for the treated groups when compared to the control. There was no
massive effect of the lambda pyrethrin on the hematological parameters rather biochemistry especially enzyme
changes which was suffixed by the liver and kidney changes underscore the toxic effect of this pesticide. And
this may be more fatal on prolonged exposure.
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Introduction

Lambda-cyhalothrin is a synthetic chemical
analogue of pyrethrin, produced in the flowers of
Chrysanthemum cinerariaefolium [17]. Lambda-
cyhalothrin is the active ingredient present in many
insecticides used to control agricultural pest in many
farms in Nigeria. In other parts of the world, reports
have shown that insecticidal products containing
pyrethroids have also been widely used to control
insect pests in agriculture, public health, and homes
and gardens [3,27].

The application of pesticides have helped control
harmful pests which in turn increased crop yields by
killing different types of pests causing crop damage
[12]. This control method also affects the delicate
balance between species that characterizes a

functioning ecosystem [21] when they leave the
targeted agricultural ecosystem [12]. According to
Sparling et al., [32], up to 90% of the pesticides
applied do not often reach the intended targets, which
results in accidental poisoning of many other
organisms sharing the same environment as the pests.
The most affected non-target biological groups by
pesticides are amphibians [14,6] Sparling et al.,[32]
which in the long term affects the aquatic ecosystem
as a whole because other animals in the food chain
depend on them.

The effect of some pesticides on amphibians has
been the focus of research for sometime [23,25,20]
as great decline in the population of amphibians had
been associated with greater amounts of upwind
agriculture, where the use of pesticide is common
[18,10,11]. This investigation was conducted to
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determine the effect of externally applied field grade
Lambda-cyhalothrin on the hematology, serum
biochemistry and tissue pathological changes of adult
toads (Bufo perreti).

Materials and methods

Collection of Test Organisms:

The collection of test organisms was as
described by Allran and Karasov [1] and [24]. Adult
toads Buffo perreti (eighty) of both sexes were
collected by hand net at night in unpolluted and non
agricultural sites around residential areas in
University of Ibadan, Nigeria. The toads were
transported to the laboratory in a covered clean
basket. Adult toads of the same size were now
acclimatized in glass tanks containing dechlorinated
well water, for 7 days prior to the experiments with
the tanks placed on a slant to provide the option of
both aqueous and dry environment [1,34]. Water was
changed every two (2) days and the tank cleaned
thoroughly and toads were fed with earthworms
twice weekly. Uneaten earthworms and faecal wastes
were removed and water replenished regularly.

Test Chemicals:

Lambda-cyhalothrin pesticides (KARA-TE 5EC)
manufactured by Syngenta Crop Protection AG.
Basle, Switzerland used at the University of Ibadan
practical year farm was used for this study.

Pesticide Toxicity Tests (Bioassay Procedure):

Water for toxicity tests was dechlorinated well
water and was also used for acclimatization, control
tests and for making the various concentrations of
the test chemicals. The bioassay procedures started
with a range finding test [2]. For the definitive test,
stock solutions of the required concentrations were
prepared for Lambda-cyhalothrin which was then
measured using a micropipette and diluted into
environmental relevant treatment concentrations of
the nominal concentration for Lambda-cyhalothrin as
0.008, 0.009, 0.010, 0.011 and 0.012 mg/l [28] and
a control with no pesticide. Ventral cutaneous
application of Lambda-cyhalothrin was chosen to
mimic a potential natural exposure in the wild [33].
Two replicates per test concentration were used.
Acute toxicity tests were conducted according to
standard procedures [2]. Adult amphibians were then
exposed for 96 h to each selected concentration of
Lambda-cyhalothrin. Ten (10) toads each were
assigned to individual experimental units. Feeding
was discontinued 24 h before the commencement of
the experiment and during the test [12]. Clinical
observations were made and recorded 1 to 6, 8, 12,

24, 72 and 96 h. The mortality pattern was noted and
the post exposure toads were assumed dead when
they turned upside down and sank to the bottom of
the tank or when they show no sign of movement
even when prodded with a glass rod [16].

Hematological Parameters:

Blood was collected from the heart ventricle of
individual toad using 2ml syringe into test tubes
containing 1mg of the anticoagulant, disodium salt of
EDTA (Ethylene diamine tetra acetic acid) as
described by [4]. A drop of the blood was spread on
a dry slide, air-dried and fixed in absolute methanol
for 3minute before Giemsa –Wright’s stain was
applied and photo of the observed blood cells were
then taken with camera under light microscope
according to Siripan et al. [31]. The Red blood cells
(RBC) and white blood cells (WBC) were counted
using hemocytometer [26] and differentials was done
for heterophils, monophils and eosinophils. Platelets
count was done using Rees and Ecker’s method [26].
Packed cell volume (PCV) was determined using the
microhematocrit centrifuge and the reader [26].
Hemoglobin (Hb) concentration was measured by the
cyanmethemoglobin method [30]. Alongside, blood
was also collected for biochemistry to assay total
protein, albumin, globulin, glucose, aspartate amino
transaminase (AST) and blood urea nitrogen (BUN)
levels.

Histopathology:

Tissue samples from the liver, brain, lungs,
kidney and spleen were collected from dead and
sacrificed toads. The tissues were fixed in 10%
formalin and processed routinely into fine sections
before mounting on glass slides.

Statistics:

Descriptive statistics was used on the
hematological and biochemical data, ANOVA and
Duncan’s multiple range tests were used to compare
treatment means for statistical significance.

Results:

Behavioral changes were observed in the treated
aquaria within the first hour after introduction of the
definite stock solutions (0.008, 0.009, 0.010, 0.011
and 0.012 mg/L) ranging from restlessness of the
toads to increased hopping and jumping almost the
entire length (80cm) and height (40cm) of the
aquaria. There was also much stretching of the toads
in the treated aquaria as they tend to climb up the
glass wall of the aquaria but this resulted to them
sliding back into the test solution.
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Mortality of 30% was recorded within the first
48hour of treatment and this is further explained by
table 1 below.

And on external examination of dead toads there
was a characteristic grayish discoloration of the
ventral abdominal skin with light zones of
inflammation.

Slight changes were noticed in the hematological
and serum biochemical parameters, as summarized in
the tables below.

Analysis of results showed that there is no
significant difference from the increase concentration
of the pesticide on each of the parameters (P< 0.05),
that is, lower concentration of the pesticide is known
to effect hematologic and plasma biochemical change
but there was significant difference (P< 0.05) on
each of the measured parameters for the treated
groups and control. 

Histopathological examination revealed lesions in
the liver which includes foci of lymphocytic
infiltration, cells with multifocal degeneration and
necrosis of hepatocytes and hemosiderosis of varying
degree with megalocytosis. There was protein cast in
the renal tubules. Other tissues, spleen, lungs, brain
and intestine were apparently unaffected. 

Discussion:

The behavioural effects of the toads to lamda-
cyhalothrin pesticide are not unprecedented as most
of these pesticides are neurotoxic [12]. Pesticide
induced behavioural changes also increase the
chances of amphibian predation [8] while similar
behavioural effects in response to other pesticides
have been reported in larvae amphibians [7] Saym
and Akyurtlaki [29,13].
The morphological changes of skin discoloration
observed in cyhalothrin exposed toads is comparable
with the findings of Kaplan and Overpeck [19] who
reported skin discolorations in Rana pippiens exposed
to near lethal concentrations of aldrin and chloradane
pesticides.

Based on the hematological parameters there is
a mild anemia induced in the toads by the
pyrethroid; mild leucopenia with differentials of mild
lymphopenia but a mild heterophilia; and also a mild
thrombocytosis, all are of little or no significance (P<
0.05) when compared across the treated groups and
control. Mean while, biochemical parameters indicate
a mild hypoproteinemia; mild hypoalbuminemia and
hypoglobulinemia, mild hypoglycemia and an
increase in the plasma level of the enzyme aspartate
amino transaminase (AST) and blood urea nitrogen
(BUN) all of which are significant (P< 0.05) between
treated groups and control, irrespective of the
increasing concentration of the lambda-cyhalothrin (at
sublethal doses of the pesticide). There was marked
significant  difference in AST levels in the  treated 

group with 0.011mg/l of the pesticide, this coupled
to the increased BUN and associated tissue pathology
suggests the acute toxicity from lambda pyrethroid. 

These significant changes in the biochemical
parameters of the treated toads are comparable to that
reported by [23] including the total protein values.
Lambda Cyhalothrin amidst other pesticides are
cholinesterase inhibitors [37], thereby, inhibiting the
cholinesterase activities of cyhalothrin treated
amphibians especially in the liver, kidney and even
the brain [22,20]. Decrease in plasma glucose
concentrations may be due to increased or enhanced
response of the toads to the stress induced
behavioural changes of the pesticide [36] or to meet
up increasing demand of detoxication of the
offending toxicants [15].

The histologic changes observed in the liver
suggest the role of the liver in detoxification of the
pesticide and hence the pesticide is absorbed via the
skin into the vascular system.   

Concerns over the decline of amphibians globally
as underscore the importance of using this group as
a bioindicator of environmental contamination and
climate change [20] a now foremost research area.
According to the 2004 IUCN Red list [5] there are
about twenty countries with the highest number of
threatened amphibians although no African country is
included this may be due to the paucity of data.

The mechanisms responsible for the declining
amphibian populations include chemical pollution
(pesticides and fertilizers) and global climate change.
The role of chemical pollution cannot be over
emphasized because of their semi permeable skin,
their life cycle which requires water for breeding and
development of eggs and larvae, and also their likely
trophic position in the food web.

Therefore, the focus of this work is to observe
and report changes in the hematological parameters
and tissues of amphibians exposed to graded doses of
lambda cyhalothrin, a synthetic pyrethrin. Studies
carried out in Quebec and Canada shows that
deformity rates, heterozygosity and terata in anurans
tend to be high at agricultural areas thus suggesting
that herbicides and pesticides are the likely causes,
likewise reporting genomic disruption as revealed by
flow cytometry in adult and metamorphosing
individuals from both potato and sweet corn fields
[35] and this may also increase the incidence or
abundance of certain diseases or parasites [9].

In conclusion, there was no massive effect of the
lambda pyrethrin on the hematological parameters
rather biochemistry especially enzyme changes which
was suffixed by the liver and kidney changes
underscore the toxic effect of this pesticide. And this
may be more fatal on prolonged exposure. The
observed changes in behavioural, hematologic,
biochemical, tissue and mortality patterns of exposed
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Table 1: shows the mortality pattern in the treated groups with lambda- cyhalothrin..
Mortality A (0.008mg/L) B (0.009mg/L) C (0.010mg/L) D (0.011mg/L) E (0.012mg/L) Control Total (60)
Number 4 4 4 4 3 0 18
% 6.7% 6.7% 6.7% 6.7% 5% 0 30%

Table 2: shows the mean hematological parameters across the groups.
Group PCV Hb conc RBC WBC Platelet Lymph Hetero Mono Eosin
Control 32.8+2.29 10.4+0.68 3.28+0.18 1.5 x 104+852 2 x 105+40000 57.6+2.94 35.0+2.97 1.0+0.45 6.0+0.95
A 30.5+0.85 9.87+0.21 2.94+0.24 1.6 x 104+1247 2 x 105+37000 55.8+5.34 38.3+5.63 0.5+0.34 5.5+0.67
B 30.7+1.85 9.63+0.59 2.75+0.29 1.4 x 104+1383 1.9 x 105+27000 50.3+3.73 44.3+4.24 1.71+0.64 3.71+1.15
C 31.0+2.07 9.97+0.65 3.13+0.24 1.4 x 104+672 2.2 x 105+42000 54.0+3.60 48.3+5.27 1.33+0.71 2.50+1.12
D 32.8+1.08 11.2+0.74 3.25+0.09 1.5 x 104+1457 2 x 105+24000 48.8+5.06 45.3+5.93 0.67+0.42 6.33+0.76
E 29.5+1.26 9.35+0.55 3.28+0.24 1.5 x 104+852 2 x 105+40000 57.5+3.12 33.5+1.71 1.75+0.75 7.25+1.49 

Table 3: shows the mean biochemical parameters across the groups.
Group Total protein (g/dl) Albumin (g/dl) Globulin (g/dl) AG- Ratio Glucose (mmol/l) AST (µkat/l) BUN (µkat/l)
Control 2.94+0.39 0.90+0.17 2.04+0.24 0.42+0.06 98.8+16.7 22.0+2.65 1.92+0.25
A 2.18+0.30 0.62+0.18 1.63+0.27 0.45+0.18 87.7+12.8 21.8+3.17 2.32+0.16
B 2.73+0.19 0.93+0.14 1.97+0.22 0.47+0.10 91.5+12.1 24.7+3.99 1.95+0.18
C 2.58+0.14 0.72+0.12 1.86+0.22 0.44+0.11 80.2+13.0 21.8+4.19 1.70+0.28
D 2.67+0.10 0.65+0.13 2.10+0.14 0.33+0.10 75.0+10.8 35.7+15.4 2.12+0.18
E 2.57+0.32 0.73+0.20 1.83+0.14 0.33+0.08 65.3+10.4 18.7+2.26 1.92+0.18

toads to sub-lethal doses of field grade Lamda
Cyhalothrin pesticide used for agricultural purposes
further implicates the role of uncontrolled agricultural
run offs in amphibian declines and in extension the
vulnerability of all other aquatic lives. It is
interesting to note that only a few studies on the
acute toxicity of not only one of the pyrethroids
(Lambda-cyhalothrin) to amphibians especially toads
exist in open literature. This work as therefore,
underscore the need for further studies on the impact
of upwind agriculture on the aquatic ecosystem so as
to salvage their fast declining rate from biodiversity.
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