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Abstract

Oil spill incidence is increasing in Nigeria due to the activities of oil producing companies and ethnic militias. This study
was designed to assess the impacts of oil spill on the oestrous cycle of female rabbits. Forty semi-adult female chinchilla
rabbits aged 16 — 17 weeks, weighing 1.30 - 1.42kg were used for this study. The rabbits were fed with graded oil
contaminated forage; 0% 0.05%, 0.1%, 0.15% and 0.20% for treatments A (control), B, C, D and E respectively in a
completely Randomized Design (CRD) for 24 weeks. Detection of oestrous was based on the observation of some vital
oestrous signs of rabbits. Results showed that frequency of oestrous decreased, duration of oestrous decreased, length of
oestrous cycle increase and heat intensity decreased as the concentration of crude oil contamination increased. The study
showed that crude oil could be detrimental to the reproduction of rabbit both in the wild and in domestication. Highlights
from this study could be useful for conservation of species, breeding, ecological food chain and pollution control.
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Introduction
Nigeria is a major crude oil producing nation, producing 2.0 — 2.7 million barrels of oil daily (Ohimain, 2012; 2013). Nigeria
is ranked as the 12" largest producer and 7" largest exporter of crude oil in the world (Ohimain, 2013). Despite the impressive
crude oil production records, the country depends on the importation of refined petroleum products including gasoline, diesel
and kerosene to meet her domestic demand (Ohimain, 2010; 2011, 2012). The country now spends over M 4 trillion ($ 1 =
M 160) annually for the importation of refined petroleum products for domestic consumption. Oil spills occur at different
stages during the entire value chain such as exploration, drilling, production, transportation, refining and distribution of
refined products. In the past, oil spill is mostly caused by corrosion of pipelines and equipment failures. But now oil spill is
mainly caused by sabotage, illegal bunkering and artisanal refining of petroleum (Ogbeibu and lyobosa, 2013; Ogodo and
Esemuede, 2013). Statistics hare shown that oil spill is increasing in the country owing to the activities of ethnic militias.
Both the volume and number of oil spills are increasing. NNPC (2011) reported pipeline oil spil incidence in Port-Harcourt,
Warri, Mosimi, Kaduna and Gombe terminals. In 2011, a total of 2,787 line breaks incidence occurred with 2,768 from
vandalism and 19 by rupture leading to loss of 157.81 trillion MT of product. The Department of Petroleum Resources (DPR)
recorded 4647 incidents oil spill incidence between 1976 and 1996 releasing 2,369,470 barrels of oil into the environment
(Kadafa, 2012; Nwilo and Badejo, 2005) and 2,097 oil spill incidents between 1997 and 2011.

Nigeria oil resources is mostly located in the southern part of the country particularly in the Niger Delta region. The
Niger Delta is a fragile ecosystem comprising of 70,000 sq km of wetlands consisting of mangroves, freshwater, tidal flats,
beach ridges and riparian forests. Oil spills have variously occurred on land, swamps and offshore locations both in the
continental shelf and deep offshores. When spills occurs, the impacts is quite devastating. UNEP (2011) reported that oil
spills have impacted Ogoni land affecting soil and vegetation including mangroves, surface and ground water. The activities
of oil producing companies and ethnic militias involved in artisanal refining was the major cause of oil spill in Ogoni.
The impacts of oil spills on land particularly soil and vegetation have been widely reported in literature (Ogodo and
Esemuede, 2013). Also, widely reported is the impacts on fisheries and marine mammals particularly sea turtles, whales,
dolphins, seals and sea otters (Ogbeibu and lyobosa, 2013). But literatures on the impacts of oil spill on land mammals such
as rabbits are few (Berepubo et al., 1994; Johnson, 1994). Mammals particularly herbivores and omnivores such as rabbits
feed on vegetation and other food substances. The impacts of crude oil contaminated forage on mammals are scarce.
Literature on the effects of oil spill on the oestrous cycle of rabbit is also scarce. Hence, this study is aimed at assessing the
impacts of contaminated forage on the oestrous cycle of female rabbits. Such information could be useful for conservation
of species, breeding, ecological food chain and pollution control.

Materials and Methods

Forty semi-adult female chinchilla rabbits aged 16 — 17 weeks were used for this study. The rabbits initially weighed between
1.30 - 1.42kg. The rabbits were procured from Rivers State Agricultural Development Programme (ADP) farm (livestock
unit), Rumuodomaya in ObioAkpor Local government area. The pre-experimental period lasted two weeks during this period
all the animals used in this study were subjected to the same management conditions including housing, feeding and
medications (antibiotics, coccidiostat and vitamins). During the pre-conditioning period, all the rabbits were properly housed
in hutches. These single tier hutches had three compartments per hutch. The rabbits were kept two per compartment. These
single tier conventional hutches were made of wire mesh and wooden frame. The compartments were large enough to
accommodate about four rabbits each. All the hutches were housed in a single room (shed) under the same environmental
condition. This made it convenient for the experiment. All the hutches and animals were properly identified on individual
basis using identification tags.

All the rabbits during the two weeks of pre-conditioning were given the same feed and water. Feeders and drinkers
in the hutches which were made of heavy clay to prevent over turning and spillage of feed and water by the rabbits. The
animals were fed ad libitum with feed made of green forage prepared from mixture of commonly available grasses and
legumes. The forage was supplemented with concentrate feed to boost their nutrition and enhance their sustenance (Aduku
and Olukosi, 1990; Fielding, 1991). The green forage fed to these rabbits composed of Panicum maximum (Guinea grass),
Brachiara mutica (Para grass), Centrocemapubescens (Centro), Puereria phaseolides (Pecero), Calapogonium muconoides
(Calapo) and Aspiria africana (Bush marigold). The concentrate feed supplement was the grower’s mash as recommended
by Ibeawuchi and Fajuyitan (1986). Clean and cool water was provided ad libitum on daily basis. The feeding and drinking
troughs were cleaned and washed on daily basis and also disinfected as often as necessary.

During pre-conditioning, all the animals were administered prophylactic coccidiostat (25% embazin) as well as
broad spectrum antibiotics like Terramycin soluble power. Some vitamin drugs like biovite were also administered to the
rabbits. These drugs are to protect the animals from some common rabbit diseases that would have attacked the animals and
interfered with the study during the experimental period. The crude oil used for the study was Bonny light, which was
obtained from Nigeria Agip Oil Company (NAOC) at Obrikom flow station in Ogba-Egbema-Ndoni local government area
of Rivers state. Prior to actual commencement of the study and contamination of the forages, the crude oil was exposed for
24hours in shallow pans to allow evaporation of the light fraction in order to ensure a stable product (White, 1975). This was
to stimulate naturally occurring conditions following oil spillages in the oil bearing communities. The completely
Randomized Design (CRD) experimental method was used for this study. The use of the CRD experimental design was
based on the fact that the subjects (animals) in this study were homogenous. The forty female rabbits used for this study were
randomly divided into five groups (Table 1) of eight animals per group representing one control group and four treatment
groups (A, B, C, D and E). Group A served as the control group. The forty rabbits were therefore randomly allocated to the
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five dietary groups including the control (A). Each treatment group comprised of four replicates with two animals per
replicate giving a total of eight animals per treatment group. The duration of the experiment was 24 weeks.

The use of these levels of crude oil contamination in this study was informed by the results of a study reported by
Berepubo, et al., (1994) providing these dose of crude oil not to be too lethal compared to the pilot study of Johnson (1994)
that reported a high mortality of 25 out of 32 rabbits (78.13%) used in the experiment was recorded within one week of
administration of the crude oil at the different level of 10g (1%), 20g (2%), 30g (3%) contamination. It therefore suggest that
the above levels of crude oil contamination/ingestion by animals are highly lethal. Hence, lower concentration were used in
this study (Table 1). On commencement of the experiment, all the animals from the various treatment groups were then fed
forage contaminated with the graded levels of crude petroleum. The contamination of the forage was done by incorporation
of the measured amounts of crude oil in the forage by simple mixing and homogenization for at least two hours to ensure
imbibition. Rabbits in treatment, A which serve as the control group, were not however fed the crude oil contaminated forage.
They were fed crude oil free forage. In addition to forage, all the rabbits in the various group (A — E) were fed of commercial
growers mash (Ibeawuchi and Fajuyitan, 1986). The supplementation of concentrate feed was to provide basic required
nutrients in order to avoid malnutrition and its attendant effects. The concentrate was not however given to the rabbits until
a substantial proportion of the test feed have been eaten by rabbits in the treatment groups (B — E). Detection of oestrous was
based on the observation of some vital oestrous signs of rabbits (Berepubo, et al., 1993). Such signs include aggressive
restlessness (which include mounting and riding each other), increased vascularization of the vulva (moist, purplish, slightly
swollen vulva), and exposition of the hind quarters. Other signs, which are often considered secondary signs are rubbing of
the chin on feeding and drinking troughs and on the hutch (wire mesh), stretching of ears and frequent micturition (Hatfez,
1960; Okorie, 1983; Fielding, 1991). In this study, the oestrous parameters considered include frequency of oestrous, duration
of oestrous, length of oestrous cycles and heat intensity.

Data on the intensity of oestrous in the rabbits was based on the detection of oestrous as exhibited by the rabbits,
which was categorized as “intense heat”, “less intense heat”, “mild heat: and “silent heat”. These are based on the
manifestation of heat in rabbits (Hafez, 1960). The manifestation of the heat signs as categorized above attracted arbitrary
scores of 5, 3, 1 and O respectively. This implies that where the animal manifested a combination of the first three
aforementioned vital signs and any other secondary signs stated above, “intense heat” was recorded and score 5 points.
Manifestation of only two of the vital signs with/without other sign was regarded as “less intense heat” and was scored 3
points. While manifestation of only one vita sign was interpreted mild heat and scored 1 point. The manifestation of only
one or none of the secondary signs by the animal was interpreted as “silent heat” and zero was scored against such animal.
These scores were later computed on treatment basis as intensity of heat for the animals/treatment group.

Frequency of oestrous was determined by keen observation of the aforementioned visual signs of oestrous in the
rabbits. The number of times (n) these signs are observed in a rabbit within a given period of time was determined and noted
as frequency of oestrous. In the same vein, the length of time (in hours or minutes) these observed heat signs lasted in the
rabbit on heat per heat exhibition was determined and recorded as heat or duration of oestrous. Data for this parameter was
generated by noting the times difference (in days) between one oestrous cycle in a particular rabbit and the onset of the next
heat or oestrous period in the same rabbit. This was also computed on treatment group basis to serve for length of oestrous
cycles in the rabbits per treatment. Data obtained from this study were subjected to analysis of variance (ANOVA) according
to the procedures of Steel and Torrie (1981), where significant differences existed, the treatment means were compared using
Duncan Multiple Range Test (Duncan, 1955). SSPS version (SPSS Inc. Chicago) was used for statistical analysis.

Results and Discussion

Oestrous signs are less obvious in rabbits but they exhibit certain behavioral characteristics during their oestrous period. The
oestrous behaviors (frequency of oestrous, length of oestrous, duration of oestrous and the intensity of heat) of the
experimental animals are presented in Table 2. The results indicated highly significant differences (P<0.001) in oestrous
behavior among the experimental animals. The results obtained on oestrous behavior of the does used in this study revealed
a highly significant difference (P<0.01) between the control (A) and the dose placed on crude oil contaminated diets (B — E).
Results for the frequency of oestrous as exhibited by the does during the experimental period of the study (Table 1), indicate
that the treatment was a source of variation (P<0.001) of the frequency of oestrous among the animals. The highest frequency
of oestrous of 4.63 £0.18 was observed in treatment A (control), while the treatment E had the least mean score of 1.50+0.29.
The other groups had means scores of 3.50+0.22, 2.60+0.40 and 1.80 + 0.20 for treatment B, C and D respectively. Frequency
of oestrous results indicated higher frequency of oestrous among the control as against less frequent cycles among the other
treatment groups B — E. The results revealed that animals in treatment B group have high frequency, but was still significantly
less (P<0.05) when compared to the control group. The data showed that the frequency of oestrous decline as crude oil
contamination of the forage increased. It is plausible to suspect that the treatment factor (crude oil) suppressed oestrous cycle
in the rabbits, reducing oestrous frequency among them, whereas the control group had normal oestrous cycle with the cycles
occurring as frequent as normal within the experimental period.

Frequency of oestrous is of practical importance as it will guide and enhance the farmers breeding programme.
Therefore, a higher frequency of oestrous is desired, as this would enhance chances of breeding in case the previous oestrous
cycle was missed. This would mean a greater number of rabbits could be produced within a planned breeding period. Of
significance in this study is the finding that crude oil suppresses and depresses oestrous behavior in animals especially rabbits
resulting in reproductive deficiency which spells doom for the livestock industry particularly animals in the Niger Delta
region where oil spillage occur frequently. The finding of this study agrees with report by previous researchers who reported
that oil (both crude and refined) and other heavy metals are toxic stressors to the system including the reproductive system
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of both man and animals (Anderson et al., 1993; Plyaschenko and Sidorov, 1987; Ekweozor and Snowden, 1987). It is to
this effect that Mattison (1983) noted that occupational exposure to lead compounds decreased fertility of male workers and
increased the rate of spontaneous abortions in their wives and that blood lead concentration >53mg lead/100ml blood were
associated with reduced fertility. It suffice to state here that the hydrocarbons present in the crude oil ingested into the blood
stream of the tested rabbits played an antagonistic role in the efficient functioning of the reproductive cycle of the rabbits.

A similar gradual significant decrease (P<0.05) was observed for heat intensity with increasing dosage of
contaminant among the experimental animals (Table 1). Among the rabbits fed the crude oil contaminated forage, treatment
B had the highest score of 2.20£0.21 while treatment E recorded the least intensity, exhibiting silent heat with a mean score
of 0.50£0.00. Scores for the other treatments were intermediate between the two groups. However, the control animals
exhibited the highest heat intensity score of 4.04+0.14 among all the groups and is categorized “intense heat”. The treatment
group C and D exhibited silent heat a mean scores of 1.63+0.19 and 1.60+0.24 respectively. The importance of heat signs
manifestations in farm animals can never be over emphasized. This is because it would ensure a more and accurate
recognition of oestrous in the animals as well as guiding the farmer on accurate time of breeding to ensure conception and
efficient reproduction. Although oestrous signs are less obvious in rabbits (Paufler, 1985; Fielding, 1991; Kamwanja and
Hauser, 1983), some heat manifestations have been identified which Hafez (1960) categorized into three signs as; increased
vascularization and smelling of the vulva; exposition of the rear quarters and arching of the back and frequent micturition.
Other supportive signs also identified include stretching of the ears, rubbing of the chin on feed trough or waterer, and
aggressive restlessness. Exhibition of one or two of the supportive signs implies silent heats, which were the signs, exhibited
by those placed on treatments B to E. Treatment group B (0.50% contamination) showed better oestrous signs compared to
other treatment groups (C, D and E). Though, these signs were not pronounced enough and were therefore considered as
exhibiting silent heat. It is plausible to assert that the depression in exhibition of oestrous signs in these experimental rabbits
is due to the suppressive effects of the ingestion crude oil on the reproductive system. Buttressing this assertion is the fact
that rabbits in the control group displayed all the oestrous signs as categorized by Hafez (1960); otherwise referred to as
“intense heat”.

In recognition of the importance of oestrous in the reproductive efficiency of farm animals, Zemjanis (1980) had
reported that failure of oestrous is considered one of the most common causes of infertility. This condition seems however
relatively rare in rabbits as they are induced ovulators with less visible or obvious oestrous signs (Paufler, 1985; Fielding,
1991; Berepubo, et al., 1993). Mean scores for the duration of oestrous exhibited by the rabbit (Table 2), revealed that
animals in the control group (A) had the highest oestrous duration of 6.71+0.11 hours. The shortest oestrous duration was
observed in animals in treatment E with 5.25+0.14 hours. However, animals in treatment B were not significantly different
from those of the control group in the duration of oestrous. The oestrous duration among animals in the other treatment
groups are 6.6520.20 hours for treatment B; 6.40+0.19 hours for C and 6.00+0.22 hours for treatment D. Observations on
duration of oestrous revealed a reduction in time between the treatment groups and the control group. The duration of oestrous
in treatments C, D and E were significantly different (P<0.05) from those of groups A and B. short oestrous is not a favorable
condition in rabbit production as well as in other farm animals species. The implication is that a farmer may miss the oestrous
period in an animal with short duration of estrous which will consequently affect breeding (mating programme). This means
that the farmer has to wait until when the animal returns to heat again and this may eventually delay breeding and
subsequently alter the breeding programme of a livestock farm. The longer oestrous duration observed in the control animals
is in consonance with the investigation of Berepubo, et al., (1993) and Okere (1997) in which does were subjected to some
treatments with the control does exhibiting longer oestrous duration than does in the different treatment groups. Oestrous
cycle has been presumed to be 5 — 7 days (Paufler, 1985; Berepubo, et al., 1993). Observations from the present study
indicate that the oestrous cycles for the does fall within the average of 6.59+0.12 and 7.38+0.31 days. This observation agrees
with the presumed 5 — 7 days cycle reported previously by other researchers (Paufler, 1985; Berepubo, et al., 1993).

The mean length of oestrous cycle observed during the experimental period (Table 2) ranged from 6.59+0.12 to
7.38+0.31 days. The group A (control group) showed the shortest cycle of 6.59+0.12 days and the longest oestrous cycle of
7.38+0.31 days in treatment E (0.20% crude oil contamination). The other treatment groups showed oestrous lengths of
7.35£0.11, 7.28+0.17 and 7.20£0.20 days for animals in B, C and D groups respectively.

Conclusion and Recommendations

This result indicated significant differences (P<0.01) in the length of oestrous between the control group and other treatment
groups. There was however, no significant differences (P>0.05) in the length of oestrous among animals fed the crude oil
contaminated forage. The study revealed a significant difference in the oestrous cycles between the control and other
treatment groups. Treatment E (which is the treatment group with the highest dosage of crude oil contamination) showed the
longest oestrous cycle. This is an indication that high crude oil exposure to female rabbit could prolong their oestrous cycle.
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Tables

Table 1: Graded oil composition in the forage
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Treatment No

% oil composition of forage

Mass composition

Treatment A

Plain feed with contamination (0.0% crude oil )

Treatment B

0.05% crude oil contamination

0.5g crude oil/kg of forage

Treatment C

0.10% crude oil contamination

1.0g crude oil/kg of forage

Treatment D

0.15% crude oil contamination

1.5g crude oil/kg of forage

Treatment E

0.20% crude oil contamination

2.0g crude oil/kg of forage

Table 2: Oestrous behavior of female rabbits fed crude oil contaminated forage

Oestrous Treatment

Parameter A B o D E
Frequency of 4.63+£0.18° 3.50 £0.22° 2.60 + 0.40° 1.80 +0.201 1.50 + 0.29¢
Oestrous (No

Length of 6.59 +0.12° 7.35+0.11° 7.28£0.17° 7.20 £0.20° 7.38+£0.31°
oestrous (Days)

Duration of 6.71+£0.11° 6.65 + 0.20? 6.40 +0.19%® 6.00 +0.22° 5.25 +0.14°
oestrous (Hrs)

Heat intensity 4.04 +0.142 2.20+0.21° 1.63+0.19° 1.60 +0.24° 0.50 £ 0.00¢

Within row mean +SEM with different superscripts are significantly different (P<0.05)
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