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ABSTRACT 

Over the past decades, humans as well as wildlife have been routinely exposed to different 

environmental pollutants such as crude oil, fertilizers, pesticides and pharmaceutical 

effluents, on a daily basis. This study was to investigate the adverse effects of Water 

soluble fractions(WSF) of crude oil on the reproductive performances of the Wistar albino 

rats (Rattus norvegicus). Thirty (30) mature Wistar rats (fifteen males and fifteen females) 

were randomly selected and paired so that a single male was paired with a single female for 

mating to occur. The gravid females were later selected into three (3) different groups, and 

were subjected to different concentrations (100%, 50%, and 0%) of the WSF of crude oil by 

oral administration. Results of this study showed that litter size was significantly affected 

by the WSF of the crude oil. Group A was significantly    (p<0.05) lower than   group B which 

was also lower than the  control group .Birth weight was also significantly (p<0.05) lower in 

group A  than group B which was also  lower than the control group. Effects of the WSF of 

crude oil on the gestation period was not significant (p>0.05) different amongst the groups.    

Still birth was also not significantly affected by the WSF of crude oil among the test groups. 

Progesterone was significantly (p<0.05) affected by the WSF of crude oil between test 

groups when compared with the control group,  Generally, the effect of the WSF of crude oil 

on the examined parameters was said to be dose- dependent. These findings suggested that 

exposure to WSF of crude oil affected the reproductive performance of the rats. 
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INTRODUCTION 

Oil production is a big source of world 

energy, and revenue generation to oil 

producing economy. However, in addition 

to these huge advantages,  short comings 

in form of  negative environmental 

impacts that accompany oil production 

especially in the wetland ecosystem  are 

also   sources of concern [1] . Though 

while evaluating environmental impacts,   

the focus had mostly been on the 

ecosystem as it affects man economically   

and socially, with less consideration on 

the wild animals especially mammals and 

their physiological changes like changes 

in reproductive performances and the 

endocrine system etc due to this pollution 

[2] .This work is out to evaluate impact of 

water soluble fraction (WSF)  of crude oil 

on reproductive performances of Wistar 

albino rats (Rattus norvegicus) 

One of the major problems of the 

inhabitants of the Niger Delta region of 

Nigeria is the contamination of water and 

aquatic lives by crude oil. This 

contamination may not necessarily lead to 

outright mortality but may have 

significant effects on the physiologyof 

animals. The severity  of the problems in 

the inhabitants of the area depends upon 

the route of administration of these 

pollutants.( oral, respiratory or skin 

contact). In this study oral administration 

was adopted, hence, the need for the 

preparation of different   WSF of crude oil 

concentrations in this research. These 

pollutants have been implicated in many 

biochemical and toxicological effects on 

aquatic and terrestrial animals [3]. 

WSF of crude oil is that small fraction of 

the oil containing components sparingly 

or fully soluble in water [4] WSF of crude 
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oil comprises of toxic components such 

as polycyclic aromatics hydrocarbons 

(PAHs), mono-aromatics like benzene, 

toluene, xylene and ethyl-benzene; 

phenols and heterocyclic compounds 

containing sulphur, nitrogen and heavy 

metals [5].  Organisms exposed to WSF of 

crude oil take up the dissolved 

components and react to their effects.  

 

Humans are routinely exposed to many 

environmental contaminants or 

pollutants intentionally or 

unintentionally, of which crude oil is one 

of the major environmental 

contaminants, or any of its fractions on 

daily basis. In sofar there is paucity of 

literature on the impact of ingestion of 

the WSF of crude oil or crude oil 

contaminated feed on reproduction and 

endocrine physiology of humans. 

Therefore, this study was to investigate 

the potential impacts of WSF of crude oil 

on reproductive performance (fecundity), 

using Wistar rats as a mammalian animal 

model. There is, therefore an urgent need 

to create awareness of the adverse effect 

of the WSF of crude oil on the maternal 

reproductive performance, especially 

inhabitants of oil rich rural areas.  

MATERIALS AND METHODS 

Collection of Samples 

Fresh sample of crude oil used in this 

experiment was obtained from Center of 

Ecological Studies, University of Port 

Harcourt, Rivers State, Nigeria. 

Preparation and Preservation of the WSF 

of Crude Oil 

The WSF was prepared according to the 

method of [6]. This was done by adding 

one part of the crude oil to two parts of 

distilled water which was slowly mixed in 

a 2000ml volumetric flask. The flask was 

covered with aluminum foil, held tightly 

with rubber band to avoid evaporation of 

volatile components of the crude oil 

during stirring. This mixture was allowed 

to stir using magnetic stirrer for 24hours 

as recommended by [7] and also adopted 

by [8]. After that, the mixture was left to 

stand in a separating funnel for 12hours, 

then the lower, hydrophilic phase was 

withdrawn, and used as WSF of the crude 

oil. 

It was collected in to a Winchester bottle 

as 100% stock. The total hydrocarbon 

content in the 100% stock was 

0.352mg/ml. The stock was further 

diluted with distilled water to give 50% 

concentration of WSF, which was also 

stored in another Winchester bottle, and 

covered. The samples (100% and 50%) 

were stored at room temperature until 

required for use. 

Experimental Animals 

The thirty (30) Wistar rats used for this 

study were obtained from the animal 

house of the Department of Animal and 

Environmental Biology, University of Port 

Harcourt, Rivers State Nigeria. The rats 

were acclimatized for two weeks prior to 

the commencement of the experiment. 

These animals weighed between 185-

200g, and were housed in rubber bowl 

cages, covered with wire gauze. They 

were fed commercially prepared feed and 

each animal consumed an estimated 

quantity of 35g of feed per day. Drinking 

water was also provided ad libitum.  

Experimental Procedure 

At the end of the period of 

acclimatization, fifteen female rats were 

selected randomly and separated. One 

male rat was paired with one female rat in 

each plastic bowl cage for mating to 

occur. Mating and pregnancy were 

assumed to have taken place by presence 

of sperm in vaginal fluid detected by 

vaginal smears. This was done by 

introducing about 0.1ml of 0.9% saline 

solution 2-3 times gently into the vagina 

of the rat to produce a vagina lavage. The 

pipette was withdrawn and its content 

was placed on a microscope slide and 

viewed using ×40 magnification lens of 

the microscope. There was also,a 

considerable weight gain; abdominal 

palpation confirmed positive for 

pregnancy. The gravid rats were then 

placed in three groups (two test groups (A 

and B) and the control (C)) at rats per 

group. They were all fed normal feed and 

waterad libitum. Group A and B wereorally 

administered 1ml of 100%  and 50% WSF 

of crude oil respectively. Parameters 

measured include litter size, still birth, 

birth weight, gestation period and 

progesterone levels. 

Sample Collection and Analysis 

On the fourteenth day of gestation, blood 

samples were collected through tail 
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puncture using warm water and needle. 

The blood samples were introduced into 

clean dry lithium heparinized bottles and 

sent to the laboratory for female 

reproductive hormones analysis using the 

method described by [9]. 

Statistical Analyses 

The results were expressed as mean ± 

standard error of the mean (SEM) and 

were analyzed using Analysis of Variance 

(ANOVA) in Complete Randomized Design 

(CRD). The data was further analyzed with 

Turkey for multiple comparisons between 

groups using the statistical package for 

social sciences (SPSS) software application 

version (20). The values of p≤0.05 were 

considered statistically significant. 

RESULTS 

The effect of the WSF of crude oil on 

reproductive performance was evaluated 

and each reproductive parameter 

presented in different bar charts.   

 

The Effect of WSF of Crude Oil on Litter Size 

The litter size of the various groups in 

figure 1 showed that control group had 

the highest litters with mean value of 7.8± 

0.735 when compared with other groups.                              

The group A (100%) and group B (50%) had values of 

2.8±0.663 and 4±0.707 respectively. Litter size 

variation between the groups were statistically 

significant at (p<0.05). 

  

The Effect of the WSF of Crude Oil on Birth Weight 

The birth weight of the control with mean 

value of 7.206±0.31 was higher than the 

treatment groups, as showed in figure 2. 

The Group A and Group B had mean 

values of 5.004±0.26 and 5.452±0.23 

respectively. The mean difference 

between groups were statistically 

significant at (p≤0.05). 

  

 

 

 

 

 

 

 

 

 

 

 

                                 Figure 2: Effect of the WSF of crude oil on mean birth weight 
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The Effect of the WSF of Crude Oil on Stillbirth 

The control group recorded no stillbirth, 

while group A recorded the highest still 

birth followed by group B as showed in 

the table 1 below. The effect of WSF of 

crude oil on stillbirth was not 

significantly different (p>0.05). 

 
Table 1: Effect of the WSF of crude oil on still birth 

 

 

 

 

 

 

-No still birth 

The Effect of the WSF of Crude Oil on Gestation Length 

The gestation length of some of the 

animals in the test groups were affected, 

except the control group that had normal 

gestation length of 21 days  though the 

differences were not statistically 

significant. (p>0.05) (figure 3). The 

administration of the WSF of crude oil 

altered the gestation length of some 

animals in the test groups, prolonging 

their gestation length, though the effect is 

not statistically significant  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Effect of the WSF of crude oil on gestation length 

 

The Effect of the WSF of Crude Oil on Progesterone Level 

The progesterone was significantly 

affected by the WSF of crude oil between 

the groups as indicated in figure 4. 

Progesterone level significantly increased 

from Group A with the mean value of 

5.9±0.633, Group B had 7.06±0.797, and 

Group C which is the control, had 

9.12±0.368 

 

 

 

 

 

 

 
                  Figure 4: Effect of the WSF of crude oil on progesterone level 

 

 

 

Replicates Group A (100%) Group B (50%) Group C (Control) 

1 1 1 - 

2 - - - 

3 2 1 - 

4 - 1 - 

5 2 - - 

Total 5 3 - 

MEAN±SEM 1±0.44
 

0.6±0.25
 

- 
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DISCUSSION 

One of the major problems of inhabitants 

of Niger Delta region of Nigeria is the 

contamination of water and aquatic lives 

by crude oil spills. This contamination 

might not lead to direct mortality but may 

have a significant effect which can lead to 

physiological stress and dysfunction in 

animals. One of the physiological stresses  

being infertility, which has been a major 

clinical problem affecting people 

medically, psycho-socioeconomically, as 

well as family instability. In fact, 

infertility has been associated with the 

inhalation of environmental pollutants 

[10], and exposure to environmental 

pollutant- associated lifestyle and 

endocrine disrupting compounds [11]. 

The result of this study provided the 

information that exposure to the WSF of 

the crude oil by oral administration had 

adverse effects on the reproductive 

parameters examined. Moreover, other 

researchers had reported the toxic effects 

of the WSF of crude oil with association to 

abnormal values on Liver Function Test 

(LFT) [8] and also reduction in packed cell 

volume and increase in leukocyte count of 

the Wistar albino rats [12]. 

The mean litter size was significantly 

lower in treatment groups while 

compared to the control (p<0.05).   This 

gives a vivid evidence of the effect on the 

reproductive system. Results also showed 

that it is dose-dependent reduction which 

was in agreement with [13] [14]. 

Prolonged gestation periods were 

observed in group A and group B with 

mean gestation lengths of 29 and 28 days 

respectively as compared with the control 

group. The gestation length was not 

significantly (p>0.05) affected by the WSF 

of the crude oil between the test groups. 

The reduction of birth weight in group A 

and group B when compared with the 

group C (control) could be probably due 

to variation observed in gestation period 

[15] 

The values of mean stillbirth difference 

was observed to be dose-dependent, such 

that group A and group B had mean 

values higher than group C which had no 

recorded stillbirth. This observation was 

supported by the finding of [16]. 

Although the effect was not significant 

(p>0.05) when compared to the control. 

The effect of WSF of crude oil on the 

progesterone level was evaluated. 

Progesterone is a luteal hormone which is 

synthesized by the corpus luteum [17], 

the adrenal cortex and during pregnancy 

(by the placenta) [18]. It plays a vital role 

in the maintenance of pregnancy and has 

an antiestrogenic effect; blocking the 

growth of endometrium produced by 

estrogen [18]. 

The reports by [19] states that crude oil 

acts as an anti-androgenic compound, and 

there by inducing spontaneous abortion, 

still births and reproductive malfunction, 

following the ingestion of 

hexachlorobenezene (a component of 

crude oil) by the female rats. Data showed 

that there was significant (p<0.05) 

decrease in the progesterone level in the 

female test groups when compared to the 

control which is in accordance with the 

findings of [20]. The reduction in test 

groups progesterone maybe due to 

neurotoxic effect of crude oil components 

on the hypothalamus; that is involved in 

the production of hormones [21], [22], 

[23] or the formation of cystic spaces in 

the ovary; a pathological replacement of 

functional hormone producing cells and 

the formation of interfacing bundles of 

closely packed fibrocystic type cells [13]. 

The significant reduction in the 

progesterone level caused by the 

exposure to crude oil may be responsible 

for the observed fertility defects among 

the test group rats [20]. 

 

CONCLUSION 

This study has demonstrated that 

exposure to WSF of crude oil affects the 

reproductive performance of the gravid 

Wistar albino rats. Also this study showed 

that ingestion of the WSF of crude oil 

interfere with secretion of the 

reproductive hormones, thus which will 

lead to irregularity in gestation length, 

still birth, birth weight. 
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RECOMMENDATION 

From the results of this study, it is 

therefore suggested that humans, 

especially pregnant women, should be 

discourage from ingesting crude oil which 

is believed to be a curative agents to 

some diseases, which might lead to 

possible detrimental effects on both the 

reproductive and general performance of 

the affected individuals. Also there 

should be a close monitoring of the oil 

rich areas in case of oil spill on water 

bodies used for domestic purposes for 

immediate cleaning in order to safeguard 

the health of the inhabitants of the Niger 

Delta. 
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