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Abstract

The increase in the use of plastic-based materials has resulted in the generation of large volumes of
plastic wastes that are non-biodegradable, and this is of public health concern. Hence, there is a need to
adopt an eco-friendly technology that is capable of producing plastics that are biodegradable, and less
hazardous to man and the environment. The study focuses on the conversion of biopolymer to bioplastic
rodent bait and its toxicological effects. The toxicological effect of the product was tested on forty-five
male Wistar rats randomly distributed into 9 groups after acclimatization period of two weeks. The
groups include: Group 1 (Bioplastic alone); Group 2 (Bait meal + 1.5 g zinc phosphide); Group 3 (Bait
meal + 3 g zinc phosphide), and Group 4 (Bait meal + 6 g zinc phosphide). Rats were fed ad libitum
for 5 days in which their body weights, morphological changes, and time of death were recorded daily.
After exposure experimental to diets, histopathological, biochemical, and haematological parameters
were determined. Morphological observations such as reduced activities, fur loss in toxicant fed rats
in comparison to the control were observed. The results showed that serum Aspartate Transaminase
(AST) and Alanine Transferase (ALT) activities were highest in test groups compared to the control.
The histopathological analysis revealed high levels of inflammatory cells, necrosis and haemorrhage
within the test groups when compared with the control. Bioplastics produced from cassava residues as
rodent bait were highly effective. These bioplastics can be used for the control of household rodents.
Therefore, this technology can be adopted for domestic eradication of rodents.
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Introduction

Cassava is a major staple food in the developing
world, providing basic diets for over half a billion
people [1-2]. It is one of the most drought-tolerant crops
capable of growing on marginal soils. Although, cassava
thrives in fertile soil, its comparative advantage over
other profitable crops is its ability to grow in acidic soils
of low fertility, with sporadic rainfall or long periods
of drought [3-4]. Cassava is the third-largest source of
carbohydrates in the tropics, after rice and maize [5-6].
It is widely cultivated in tropical Africa, Asia and Latin
America, and it is the fourth most important global crop
in developing countries, with an estimated production
in 2006 of 226 million tones. It is characterized by
great diversity of uses as both roots and leaves can be
eaten by humans and animals.

Bioplastics otherwise known as biodegradable plastics
can be defined as plastics that can be easily broken
down by bacteria or other living organisms. They are
made from renewable resources (such as corn, tapioca,
potatoes, sugar and algae) which break down faster than
traditional petroleum-based plastics. Petroleum-based
plastics rely more on fossil fuels and in turn produce
more greenhouse gases which poses a threat to the
environment [7-8]. However, bioplastics can break down
in either anaerobic or aerobic environments, depending
on how they are manufactured. There are a variety of
materials that bioplastics are composed of, and these
include: starches, cellulose or other biopolymers [9-10].
Since the use of plastics has become such a universal
way of life, it is almost impossible to get rid of it. Hence,
biodegradable plastics may serve as a promising solution
to the over-loaded landfills, making plastic by a renewable
source [11-12]. As a result of the adverse effects of plastic
wastes regarding their impacts in the environment, there
is the need to adopt an eco-friendly technology that is
capable of producing plastics that are biodegradable, less
hazardous to man and the environment.

Vectors can be seen as any agent that has the ability
to carry or transmit an infectious pathogen (s) into
another living organism (s) as described elsewhere
[13]. There are various types of vectors ranging from
arthropods to mammals. Of the mammals, rodents are
the most common examples as it relates to its availability
in various environments, as well as households in
particular, thus, carrying various diseases. This study
provides an alternative to the already known rodent
bait by producing one from cassava residues. This will
reduce the level of resistance, as well as health hazards
that can occur with other forms of rodent baits.

Material and Methods
Study Design

A laboratory-based experimental study design was
adopted for this study. Cassava processing residues

were collected, using composite sampling collection
method from various points at the processing center.
The starches from the cassava processing residues
mostly generated were extracted. The starch extract was
used in the production of bioplastics.

Materials

Three cassava processing residues were collected
from Egbeda LGA Gari processing center in Ibadan,
Nigeria, mostly from freshly cut cassava peels, cassava
waste water and discarded or broken cassava. The
selected cassava residues were collected from a single
Gari processing center within Ibadan and starch
was extracted. Twenty-seven Wistar albino rats were
purchased from the Institute of Advanced Medical
Research and Technology (IAMRAT), College of
Medicine, University College Hospital, Oyo State. Other
analytical grade reagents used during the experiment
include Sodium Metabisulfite (Na,S O,), Hydrochloric
acid (HCl), Sodium Hydroxide (NaOH), Glycerol, Zinc
Phosphide (ZnP), buffered formalin, colouring pigment
and Hematoxylin & Eosin (H&E) stain.

Methods

The production of bioplastics ranged from the
extraction of starch from broken / discarded cassava,
cassava peels and waste water, with the use of reagents
to produce preliminary bioplastic which was further
turned into bioplastic bait. The following are the
methods used in the production of bioplastics and
bioplastic rodent bait.

Extraction of starch: The starch was extracted using
the wet method as described by Benesi et al. [14] from
discarded/broken cassava, cassava peels and cassava
waste water.

Preparation of Preliminary Bioplastic Product

The preliminary bioplastic product was prepared
by weighing 100 g of the extracted cassava starch and
dissolved in 100 mls of distilled water. Each of the
following- 0.5% Na,S,0, 0.5 M HCI, 0.5 M NaOH and
glycerol were added into the mixture and stirred. Using
a double boiler method, the mixture was brought to boil
stirring vigorously until a plastic film was observed.
A thermometer was inserted into the double boiler to
monitor the temperature through the boiling process
and allowed to cool at room temperature [15-16].

Collection and Acclimatization of Rats

Male Wistar strain of albino rats (Rattus norvegicus)
with average body weight of 100-140 g were housed
in a well ventilated experimental animal house under
a 12:12 hour light to darkness cycle. Experimental
animals were allowed free access to food and sufficient
water ad libitum.
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Drug Treatment/Administration

The rats were divided into groups and their initial
body weights were recorded. Administration of bait was
carried out by ingestion for a 5-day period. This was
done as follows:

Group 1: Rats with bioplastic alone

Group 2: Rats with bait meal and 1.5 g of zinc phosphide
Group 3: Rats with bait meal and 3.0 g of zinc phosphide
Group 4: Rats with bait meal and 6.0 g of zinc phosphide

Animal Handling

All the animals were handled humanely according
to the criteria outlined in the ‘Guide for the Care and
Use of Laboratory Animals’ prepared by the National
Academy of Science and published by the National
Institute of Health. Ethical regulations were followed
in accordance with national and institutional guidelines
for the protection of animal welfare during experiments
[17].

Biochemical and Haematological Study

Total protein was determined by the method of
Lowry et al. [18]. Aspartate aminotransferase (AST)
and Alanine aminotransferase (ALT) were determined
using Randox test kits [19]. Haematological parameters
were determined by using the International Council
for Standardisation in Haematology (ICSH) standard
procedures.

Histopathological Study

The animals were anesthetised using chloroform.
It was then sacrificed, the liver was harvested,
processed and analyzed at the Histopathology Unit,
Department of Pathology, University College Hospital,
Ibadan, Oyo State, Nigeria. Small pieces of liver
tissues were fixed in 10% formalin, embedded in
paraffin wax, and sections of 5-6 mm in thickness
were made, and thereafter stained with Hematoxylin
and Eosin for histopathological  examination
according to the previously described method [20].
Thereafter, the sections were examined with light
microscopy.

Statistical Analysis and Data Management

The results were analyzed using Microsoft Excel
2010 and Statistical Package for Social Sciences (SPSS)
version 16. The results were expressed as mean and
standard deviation. In comparing the results of the
groups, analysis of variance (ANOVA) was applied and
the difference was taken to be significant when P-value
is <0.05 using Duncan tests.

Results and Discussion

Nutritional Value of Feed Administered
to the Control Group

During the trial, various feeds were given to
the control group and parameters were assessed to
understand the adaptation of these rats to the feeds.
A full proximate analysis showed the group fed with
the normal rat feed had higher values in its protein
content (22.25%) as compared to the other feeds. This
can be attributed to the constituents that make up
the feed which is solely protein and fibre. However,
the other formulated feeds— bait meal and bioplastic
alone, respectively, showed a higher percentage of
carbohydrate (56.78%) which can be attributed to the
source of feed — starch. Of all the feeds, the bait meal
comprising of bioplastic and natural protein source
gave a good proportion of all the various components
of food. This is in line with the work of Suckow et
al. outlining that the required nutrients needed by
laboratory animals should include proteins and amino
acids, energy, carbohydrates, fats, fibre as well as
minerals and vitamins [21].

Morphological Observations of the Control
and Test Groups

In the test groups fed with bait meal with varying
concentrations of zinc phosphide (toxicant) and
bioplastic, it was observed that they suffered weight
loss, loss of appetite, as well as gradual reduction in
alertness and aggressiveness. This is as a result of the
toxicant used with the bait meal. The mechanism of
action as described by the Department of Agriculture,
Fisheries and Forestries (DAFF) can be seen when
ingested as it releases a tiny quantity of toxic phosphine
gas in the acidic conditions of the rat’s stomach [22].
This gas causes central nervous system depression,
irritation of the lungs and damage of the liver and other
organs which furthermore leads to death as a result of
heart failure and more commonly pulmonary oedema
accompanied by kidney damage. The variations in the
time of death of the rats is related to the body weights
of the rat — the smaller the weight of the rat, the faster
they die while the bigger the weight of the rat, the
slower it takes for the rats to die.

In the control group, however, there was a slight
reverse as the rats were more active, aggressive as well
as an increase in their weight. Amongst the three control
groups, the group fed with the bait meal progressively
increased adiposity while the control group subjected
to the bioplastic alone decreased in weight. This
variation is connected to the fact that for every feed to
be appealing to rats, the attractant is important. This is
in agreement with the findings of Shumake and Hakim
who reported that the rat increases its initial rates of
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Table 1. Physico-chemical analysis of Cassava residues.

Table 2. Proximate Analysis of Normal Rat feed.

ingestion of the feed in the presence of an attractant
[23]. Furthermore, it was observed that the taste as
well as texture of the feed played a role in the rat’s
response to eating. From the research, it was observed
that the rats under the bait meal category ate more than
that of the conventional rat feed because it was moist
as against the regular pellet texture. This finding is in
agreement with various works that has been done by
Labouré et al. [24] and Oka et al. [25] indicating that
taste and texture played a role in feeding patterns and
body weight. The physico-chemical properties of the
starch from cassava processing residues are reported in
Table 4.T he moisture content value was 47.59%, starch
was 56.78%, carbon was 11.28%, amylose was 26.79%,
glucose was 5.76%, total phosphorus was 0.021% and
nitrogen was 0.03% (Table 1). The proximate analyses
of the feed types administered to the control group
are presented in Tables 4. The moisture content for the
administered control feed C-1, C-2 and C-3 were 6.50%,
47.60% and 42.50% respectively, crude fibre were 4%,
2% and 3% respectively, crude protein were 22.25%,
11.38% and 2.28%, respectively, and ether extract were
8.1%, 5.9% and 2.1%, respectively, (Tables 2, 3 and
4). Weight reduction was observed for treatment of
group 2 and 4 which was not significant while group
3 was significant when compared with the control for
days 1 and 21 (Fig. 1). Table 5 shows changes in weight
of the rats in the experimental groups. No abnormality
was observed in the feed intake but in the water intake,
the arsenic group consumed more water than all the
groups. The control feed intake was the lowest while the
arsenic group consumed more feeds and water intake.
The results of Total protein, Albumin, Globulin,
Albumin/Globulin ratio indices of this study are
presented in Table 6. The treatment groups were not
statistically significant (p>0.05) when compared with
the control, though the values of the control group for
total protein, albumin, globulin were the highest in this
study. Aspartate aminotransferase in group 2 as shown
in Table 6 increased in group 4 compared with the
control. Also ALT in group 4 and 1 were very similar
but not significant statistically (p>0.05). The arsenic
group (30£3.2) had the highest values of ALT, compared
with group 1, group 3 (29.7+0.58) and group 4 (Table 6).

Parameters Values (%) PARAMETERS VALUES (%)
Moisture 47.59+0.30 Moisture 6.50+0.03
Starch 56.78+0.47 Crude fibre 4.00+0.02
Glucose 5.76+0.03 Crude protein 22.25+0.10
Amylose 26.79+0.15 Crude fat 8.10+0.01
Carbon 11.28+0.40 Dry matter 93.50+0.48
Total phosphorus 0.002+0.00 Ash 6.00+0.07
Nitrogen 0.03%0.01

Table 3. Proximate Analysis of Formulated Rat feed (Bioplastic-
bait meal).

Parameters Values (%)

Moisture 47.60+0.50
Crude fibre 2.00+0.01

Crude protein 11.38+0.70
Crude fat 5.90+0.01

Dry matter 52.40+0.37
Ash 1.50+0.00

Table 4. Proximate Analysis of Formulated Rat Feed (Bioplastic
alone).

Parameters Values (%)

Moisture 42.50+0.46
Crude fibre 3.00+0.02
Crude protein 2.28+0.01
Crude fat 2.10+0.01

Dry matter 57.50+0.36
Ash 0.01£0.00

The result of the haematological indices in this
study is presented in Table 7. Most parameters were not
statistically significant when compared with the control,
though there was an increase or reduction in the values
across the treatment groups. White blood cell (WBC)
counts (puL/mm?) increased in the treatment group
in this order 3, 4 and 5 compared with the control.
The arsenic fed group had the highest value of the
WBC level of this study. Also, Table 7 shows the results
of Platelets, lymphocyte, Eosinophil, Neutrophils
and\Monocyte. There was a significant increase
(p<0.05) in the platelet count of the arsenic group and
when compared with the control in this study (p<0.05).
Lymphocyte counts of the control and group 3 were
very close to each other while the Lymphocyte counts
of the arsenic group and the group 4 were lowered
in this study (Table 7). The lymphocyte, Eosinophil,
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Fig. 1. Mean weight value of test group fed with bait meal and varying concentrations of active ingredient (zinc phosphide) during the

5-day treatment.

Neutrophil and Monocyte were
significant (p<0.05) across the groups.
The correlation across these parameters showed that
there was a positive significant correlation (r = 0.359,
p = 0.066) between packed cell volume (PCV) and
white blood cells (WBC) thus, as PCV increased or
decreased, WBC went in the same direction. In the same
vein, there was a positive non-significant correlation

not statistically

(r=0.018, p = 0.928) between packed cell volume (PCV)
and the platelets (Pt). However, there was a negative
correlation (r = -0.025, p = 0.903) between white blood
cells (WBC) and the platelets (Pt) counts. Lymphocytes
counts decrease are frequently noted in the initial stages
of invasion of foreign materials indicating diseases that
affect the immune system. An increase in the number
of lymphocytes is usually noted in prolonged illnesses.

Table 5. Feed intake, water intake and change in weight for day 1 and 21.

Parameter Group 1 Group 2 Group 3 Group 4
Feed intake 57.8+9.4 65.6£16.3 61.4+28.1 63.6+16.2
Water intake 169+58.4 213.1+47.9 180.1+29.8 195.5+35.5
Change in weight (g) 28.6+5.81 28.4+5.9 10.6+4.5 23.449.2
Group 1: Rats with bioplastic alone
Group 2: Rats with bait meal and 1.5g of phosphide
Group 3: Rats with bait meal and 3.0g of Zinc phosphide
Group 4: Rats with bait meal and 6.0g of Zinc phosphide
Table 6. Mean biochemical function of rats across treatment groups.
Group | Total Protein |  Albumin Globulin | Albumin/globulin ratio Asparttate Alanine
aminotransferase aminotransferase
Control 8.3+0.52° 5.0+0.38° 3.27+0.15° 1.5+0.10° 39.0£6.1° 28.0+4.4
Group 2 8.0+0.74° 4.9+0.44° 3.1+0.31° 1.5+0* 45.0+6.1% 30+3.2°
Group 3 8.0+0.80° 4.97+0.42¢ 3.0+0.42° 1.63+0.12° 38.7+£2.52¢ 29.7+0.58°
Group 4 8.2+0.26° 5.0+0.26° 3.20+0.06° 1.53+0.05* 39.743.5° 28.3+£3.06*

All data were mean and standard deviation of 3 replicates. Superscripts of different alphabets indicate significant differences when
compared with the control group ta P<0.05. Mean+SD (n = 5).
Group 1: Rats with bioplastic alone
Group 2: Rats with bait meal and 1.5g of phosphide

Group 3: Rats with bait meal and 3.0g of Zinc phosphide
Group 4: Rats with bait meal and 6.0g of Zinc phosphide
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Table 7. Mean Haematological indices of rat across treatment groups.

Group PCV RBC WBC
Control 49.3+3.06 16.4+0.8° 8.4+0.9° 3650+£983.6°
Group 2 46.0+4.0° 15.3+1.4° 7.8+0.9* 5600+3315.1¢
Group 3 45.7+4.04* 15.2+1.2¢ 7.6+0.7° 3650+4783.3¢
Group 4 49.3£3.1° 16.4+0.93° 8.7+0.4° 5300+526.8°

All data were mean and standard deviation of 3 replicates. Superscripts of different alphabets indicate significant differences when

compared with the control group ta P<0.05. Mean+SD (n = 5).
Group 1: Rats with bioplastic alone

Group 2: Rats with bait meal and 1.5g of phosphide

Group 3: Rats with bait meal and 3.0g of Zinc phosphide
Group 4: Rats with bait meal and 6.0g of Zinc phosphide

In this study, a decrease in lymphocytes level was
noted in the test group — bioplastic with 3.0 g of zinc
phosphide which could result from a more threatening
invasion destructing lymphocyte cells in the presence of
poor diet intake. In contrast, an increase in lymphocyte
levels were observed in the bait meal and varying
concentrations of zinc phosphide treatment groups
which overall did not show any substantial differences
from the controls.

In group three fed with bioplastic alone (Fig. 2),
histopathology showed that the central venule and the
normal portal tract, scanty infiltrations by inflammatory
cells, and the hepatocytes were normal. The toxic
effects of zinc phosphide poisoning are thought to result
primarily from inhibition of tissue cytochrome oxidase
activity. In group four fed with bait meal with 1.5 g of

zinc phosphide, (Fig. 2) showed moderately congested
vessels, scanty infiltration of inflammatory cells; the
hepatocytes showed varying morphology, while some
exhibited hyperchromic nuclei. In group five fed with
bait meal with 3.0 g of zinc phosphide, (Fig. 2) showed
few vessels with mild congestion, scanty infiltration
of inflammatory cells, while the hepatocytes showed
mild infiltration of fat (mild steatosis). Some of the
hepatocytes however showed multiple prominent
nucleoli and coarsed chromatin while some exhibit
vessicular nuclei. In group six fed with bait meal of
6.0 g of zinc phosphide, there was mild dilatation and
few inflammatory cell infiltration (Fig. 2).

The haematological values of the various blood
samples from the different groups showed significant
differences across the various parameters. This was

Fig. 2. Histopathology of the liver. Group 1: Rats with bioplastic alone, Group 2: Rats with balt meal and 1.5 g of phosphide, Group 3:
Rats with bait meal and 3.0 g of Zinc phosphide, and Group 4: Rats with bait meal and 6.0 g of Zinc phosphide. Plates are stained with

Hematoxylin-eosin (H and E) stains and viewed with x400 objectives.
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Table 8. White blood cell series and differentials of rat across treatment groups.
Group Platelets (x1000) Lymphocyte Neutrophil Monocyte Eosinophil
Control 65.7+18.2* 65.0£7.0° 32.0+£37.7° 2.3+1.5° 0.3+0.52
Group 2 110.3£39.1¢" 59.7+10.8° 37.7+8.5 2.0+1.7° 0.7+0.5
Group 3 84.3+41.6° 68.0+8.5° 29.3+7.0° 2.3+1.5° 0.3+0.5°
Group 4 86.3+25.9° 48.3+15.5° 48.7£16.8¢ 3.0£2.0° 1.0£1.0°

All data were mean and standard deviation of 3 replicates. Superscripts of different alphabets indicate significant differences when

compared with the control group ta P<0.05. Mean+SD (n = 5).
Group 1: Rats with bioplastic alone

Group 2: Rats with bait meal and 1.5g of phosphide

Group 3: Rats with bait meal and 3.0g of Zinc phosphide
Group 4: Rats with bait meal and 6.0g of Zinc phosphide

attributed to the activities within the blood as a result
of what was ingested. Across the group, the PCV was
lowest in the group subjected to bioplastic and 1.5 g zinc
phosphide (18.33%) reflecting fewer red blood cell counts
in the rat’s body. When viewed under the microscope, it
was observed that the red blood cells were hypochromic
and microcytic as against the other blood samples
which were normal. This research recorded significant
variation in packed cell volume level, in red blood cell
counts as well as haemoglobin concentration of rats fed
with the various feeds. However, the decrease in the
red blood cell counts was not significant. The liver has
an important role in the regeneration of red blood cells
[26-28]. According to Eissa and Zidan [29-30], reduction
in red blood cell counts could result from the failure of
the liver to supply the blood circulation with cells from
haemohepatic tissues and the possible destructive effect
on red blood cells by anti-nutrientive factors. Since
PCV levels reflect the extent and efficiency of oxygen
uptake and transfer to tissues [31-32], the low values in
the test groups may signify a reduction in the body’s
metabolic activity [33-35].

The white blood cell value was highest under
the normal rat feed category (73.67%) which can be
attributed to the rat’s extreme excitement. However, the

Table 9. Kidney function tests.

Group Blood Urea Nitrogen Creatinine
Control 16.33+£1.2° 0.73+0.07°
Group 2 15.67+1.5* 0.7+0.26°
Group 3 16.0£1.0° 0.77+0.21°
Group 4 15.0£1.7¢ 0.67+0.12°

All data were mean and standard deviation of 3 replicates.
Superscripts of different alphabets indicate significant dif-
ferences when compared with the control group ta P<0.05.
Mean£SD (n = 5).

Group 1: Rats with bioplastic alone

Group 2: Rats with bait meal and 1.5g of phosphide
Group 3: Rats with bait meal and 3.0g of Zinc phosphide
Group 4: Rats with bait meal and 6.0g of Zinc phosphide

bait meal and 6.0 g zinc phosphide category (70.67%),
the white blood cell counts showed the presence of an
inflammation and certain levels of tissue damage. WBCs
are involved in the cellular and humoral defense of the
organism against foreign material [36-38]. Increase in
the level of white blood cell counts is common where
there is prolonged exposure to potentially toxic agent
or persistence of an injurious agent. However, the effect
of the varying concentrations of toxicant on the mean
white blood cell counts was significant, indicating
a possible effect on the integrity of the white blood
cells. The platelet is seen as the smallest type of blood
cell. The platelets as well as fibrinogen are responsible
for the repair of all damaged blood vessels as well as
blood clotting, and in the prevention of bleeding. It
plays major role in controlling haemorrhage which can
be summarized as primary aggregation, secondary
aggregation, blood coagulation, clot retraction, and clot
removal [39-42]. Platelets concentrations as well as PCV
are determinants of blood viscosity, which correlates
positively to blood pressure [43-45]. The results of this
study revealed that the platelet value for the bait meal
and 1.5 g toxicant was recorded as 390.67x10° cells/ml,
while the bioplastic meal and 3 g toxicant recorded
470.00x10° cells/ml. The implication of this high
increase in the platelets depicts that there are congested
vessel, inflammation and haemorrhage which triggered
more production of blood platelet to control bleeding.
In this study, the neutrophil level was increased in
all treatment groups except in the bait meal with 3.0 g
of zinc phosphide when compared with the control. The
gradual increase in neutrophil counts across the intervals
in all treated groups reflects a stressful condition on the
immune system [46-47]. These changes are significant,
implying that all the treatments elicit a negative effect
on neutrophil level. Monocytes play crucial roles in
innate and adaptive immunity during inflammation
[48-50]. The results of the present study revealed a
low count of monocyte cells, which could result from
immunosuppression and bone marrow failure and/or
damage [51-52]. The result of the present study shows
that administration of the various rat baits increased the
level of eosinophil counts than the normal. Eosinophils
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are often elevated with allergic reactions [53-55]. In
contrast, the control group had decreased ecosinophil
levels as a result these changes had significant effect on
the eosinophil cell counts.

The liver is the key organ for metabolism, secretion,
and excretion. It is continuously exposed to xenobiotics,
environmental pollutants, and chemotherapeutic agents
because of its strategic location in the body. Zinc
phosphide toxicity is caused by the release of phosphine
that inhibits cytochrome c oxidase which affects the
mitochondrial morphology thus inhibiting oxidative
respiration. In addition, phosphine can interact to form
hydroxyl radical associated damage referred to as lipid
peroxidation [56]. Furthermore, reported that acute
exposures of zinc phosphide can result in an inhibition
of cytochrome c oxidase which affects mitochondrial
morphology as well as the liver. Additionally, he
explained that zinc phosphide produced various
physiological changes in the liver [57].

Liver enzymes (AST and ALT) are liberated
into the blood whenever liver cells are damaged
and enzyme activity is increased in the plasma [58-
59]. Results of this study present reduction in AST
activity in test groups and control groups. However,
there was a significant increase in AST activity of rats
in the bait meal group and bioplastic with 6 g of zinc
phosphide. The significantly increased AST activity in
the test group suggested that there may be an increase
in inflammatory processes when rats are consume
bioplastic with 6 g of zinc phosphide. However, the
reductions noticed in the other groups were significant.
It has been suggested that the development of toxicity
is dependent on the rate and duration of exposure to
zinc phosphide in tight conjunction with the capacity
for zinc phosphide detoxification. The observations
from the study agreed with the fact that the system
has the recuperative ability to annul a posing threat
to its function within its capability which is solely
dependent on the degree of toxicity introduced into the
body of the rat. The fact that the activity of the liver
enzyme reduced indicates that the treatments as well as
the control groups did not have necrotic effect on the
liver. On the contrary, ALT activities were elevated in
the test groups except in the bait meal with of 3g of
zinc phosphide which slightly reduced these activities
when compared with the control as all these changes
are significant. The elevation of ALT activities could
imply the signs of impending leakage from the liver
into the blood stream in rats administered bait as earlier
discussed during the inflammatory process.

Conclusions

From the results, it can be concluded that the
formulated bait meal could be used as a substitute
for the conventional rat feed as this product provides
the required nutrition needed by rats. It can also be
concluded that bioplastic alone is not sufficient in itself

to attract rats over a long period of time because it lacks
an attractant source to pull the rats. The test groups
showed its ability in eradicating the rats. However,
bioplastic with 1.5 g of zinc phosphide eradicated the
rats in less than 6 hours showing the lethality potential
of the product.
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