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Abstract: The mechanism of Nigerian crude oil induced abortion in rats during a prolonged crude oil

exposure to the animals was investigated. Pregnant rats were divided into control and test groups. The

control group was fed with unpolluted food and water ad libitum.Test group rats received crude oil

polluted food and water ad libitum until day 14 and thereafter were fed with normal (unpolluted) food

and water and this lasted until day42 when the experiment was terminated. The weights of the rats were

measured on days 1,7,14,28,35 and 42.The approximate presence of pregnancy was determined by

palpating the pups in the rats and by sacrificing the rats or by operating the dead rats on days 14 and

42.Histological examination was done on the uterus, ovaries as well as other tissues post mortem. The

results show that unlike the control rats, the test group rats significantly lost weight, lost their pregnancy

and showed the presence of a thick epithelium and cornification of the uterus as well as the keratinized

papilloma formation of the uterus and no fetuses or delivery of pups by day 14 of the experiment (day

24 of the pregnancy).These effects were reversible upon discontinuation of crude oil experiment. In both

the control and the test groups, there was heavy infiltration of inflammatory cells in the endometrium

which include neutrophils, macrophages containing basophilic material and T-Lymphocytes. The results

of this study show that in the absence of “Transplantation immunity” and prevention of immunological

rejection of the fetus, occasioned by crude oil induced decrease in blood progesterone, the T-lymphocytes

and other macrophages destroy the fetuses and hence the abortion in the crude oil treated rats.Further,the

thick epithelium,cornification and keratinized papilloma formation of the uterus at the sites of the fetal

placenta may have contributed significantly in the death of the fetuses hence the abortion in crude oil fed

rats.
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INTRODUCTION

One of the notable effects of massive oil spillage

at Asitubo Gbaraun in June 1997 was rampant abortion

and infrequent conception within the female population

. Further it was observed that when pregnant rats[8]

were fed with the remains of other animals that died

consequent to the crude oil spillage, the animals lost

their pregnancy by day 14 of gestation. .[9]

In our laboratory, it was shown that pregnant rats

and guinea pigs lost their pregnancy once they were

placed on crude oil polluted food and water. . It was[8]

also shown that the crude oil lethal effect on pregnancy

in rats was reversed once the crude oil intake was

discontinued in the treated rats. .[10]

It was at this point that we decided to investigate

the factors that were responsible for the loss of

pregnancy in the crude oil administered rats.

We have subsequently demonstrated that, in the

rats and guinea pigs which were fed with crude oil and

crude oil water for a prolonged period, there was

significant and continued decrease in the levels of

r e p r o d u c t iv e  h o r m o n e s -F o l l i c l e  S t i m u la t in g

Hormone(FSH),Lieutenizing hormone(LH),estrogen and

progesterone .[10]

The decrease in the level of these hormones

especially that of progesterone may in part explain the

abortion in the rats and guinea pigs during prolonged

exposure of these animals to crude oil and thus also

explain the rampant abortion observed in Asitubo

Gbaraun.This suggestion is supported by the scientific

evidence which states that weekly intramuscular

administration of 17-hydroxy-progesterone (Delalutin)

diminished premature labor in high-risk mothers . The[7]

problem with this evidence is that it has also been

shown that spontaneous abortion infrequently results
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from diminished progesterone . Thus we are left with[7]

the educated opinion that other unidentified important

factor(s) may be involved in the etiology of fetal

abortion in animals exposed chronically to the Nigerian

crude oil. It is to find this/these factor(s) that informed

the present study.

MATERIALS AND METHODS

Materials: Male and female albino rats weighing

between 180g-210g were purchased from the Faculty of

Agriculture, Rivers State University of Science and

Technology, Nkpolu, Port Harcourt. Crude oil was

obtained from Shell Petroleum Development Company

(S.P.D.C) Warri, Delta State. Rat feed was purchased

from Bendel Feed and Flour Mill Ltd (K.M.100 Benin-

Auchi Road, Edo State, Nigeria).

Preparation of Food and Water: The crude oil

polluted food and water were prepared by adding

250ml of crude oil to 500ml of tap water and stirred

vigorously for two hours.Thereafter,the crude oil was

decanted and the water used to feed the animals.

Decanted crude oil was mixed with the animal feed in

the ratio of 3kg of feed to 500ml of decanted crude

oil. Mixing was done manually and thoroughly.

Methods: Male and female albino rats weighing 180g-

210g were used for investigation. The rats were

acclimatized for one week and fed with normal rat feed

and water ad libitum.Three female rats and two male

rats were placed in each cage and allowed to mate.

Mating and pregnancy were assumed to have taken

place by the presence of sperm in the vaginal fluid and

the development of permanent diestrus.This was

followed by the observation of physiological bleeding

on the 14  day . The pregnant rats were observed forth [5]

one week and palpating of the pulps confirmed the

condition of pregnancy in these rats. The female

pregnant rats were now placed into two groups viz the

control group and the test group.

The control group consisted of five (5) pregnant

rats whereas the test group consisted of ten (10)

pregnant rats which were placed in two cages of five

(5) rats each. The control group rats were fed with

unpolluted food and water ad libitum whereas the test

group rats were fed with crude oil polluted food and

water ad libitum.Both control and test group animals

were fed for the next fourteen (14) days by which time

some rats in the control group had started delivering

their pulps and some rats in the test group had died.

As a consequence, some of the rats in both control and

treated groups were sacrificed on the 14  day. Portionsth

of uterus, heart, liver, kidney and ovary were removed

from sacrificed and dead rats for histopathological

examination. From day 01 of the study to day 42 of

the study all the animals were weighed every seven (7)

days. Male rats were reintroduced into the cages of

both control and test group cages after day 14 for

mating of the animals. These rats in the control and

test groups after day 14 were fed with normal

(unpolluted) food and water ad libitum until the end of

experiment on day 42.By this time both rats in the two

groups had given birth to pups, The mothers of the

pups in both control and test groups were sacrificed

and uterus, heart, liver, kidney and ovary were

removed for histopathological examination.

Statistical Analysis: The weights of the rats were

expressed as mean ±S.E M. of five rats. The difference

between the weights of test group and control group

animals was evaluated using the students’t-test. Values

of P# 0.05 were considered statistically significant.

Histological Study: The organs obtained from the rats

were sliced and dehydrated with a range of

concentrations of ethyl alcohol and then cleared with

xylem and embedded in molten paraffin wax. The

embedded tissue blocks were sectioned with a Shandon

AS 325 rotatory microtome and slides were prepared

with the sections. The tissues were stained with

Ehrlichs’ haematoxylin and eosin blue using Lillie’s

method .[4]

RESULTS AND DISCUSSION

As shown on table1, the weight of rats which were

fed with polluted food and water (test group)

significantly decreased (P# 0.05) from those that were

fed with unpolluted food and water (control group).For

example the weight of the test group rats was

196.00±0.001g on day 07 whereas that of the control

group rats was 209.00±0.002g.Similarly the weight of

test group rats was 187.00±0.003g on day 14 whereas

that of the control group rats was 215.00±0.002g.

The weight of the rats in the test group

significantly increased (P#0.05) when the animals were

fed with unpolluted food and water from day 15 to day

42 to the extent that on day 42, there was not a

significant difference (P#  0.05) between the weight of

the control group rats and that of the weight of the test

group rats. For example the weight of the test group

animals on day 21 was 200.00±0.004g and that on day

35 was 225.00±0.003g and on day 42, the weight

increased to 229.00±0.004g whereas that of the control

on this day 42 was 230.00± 0.002g.

Both control and test group rats were all pregnant

on day 01.Seven days after the administration of the

crude oil, only 10% of pregnancy pups were palpated

in the test group whereas the presence of the pups in



Res. J. Medicine & Med. Sci., 4(2): 587-592, 2009

589

the control group measured up to 100%.On day 14,

many of the control group animals delivered their pups.

On the other hand, the test group rats lost their

pregnancy by day 14.

When the test group animals were fed with normal

(unpolluted) food and water starting from day 15, and

the male rats reintroduced into the cages of both test

and control groups, the female rats in both groups were

all pregnant on day 35 and by day 42, all the rats

delivered their pups. Some of the pups in the test

group were eaten by their mothers.

The results of the histological examination on the

uterus of rats fed for 14 days with unpolluted food and

water (control group) and crude oil polluted food and

water (test group)are shown in figs 1a,1b and 1c.

As shown in fig 1a,the uterus of rats that received

unpolluted food and water was heavily infiltrated with

inflammatory cells including neutrophils, macrophages

containing basophilic material,T.lymphocytes.On the

other hand, the uterus of rats that were fed with crude

oil polluted food and water was not only infiltrated

with inflammatory cells especially T.lymphocytes but

was characterized by peculiar features of thick

epithelium and cornification as well as keratinized

papilloma formation as shown in fig1b and amplified

in the uterus of the dead test group rats shown in fig

1c.Unlike the control group rats which delivered their

pups around day 14 of the study, there was no sign of

pregnancy in the uterus of the test group rats on or

around day 14 of the study.

The results of the histological study on the uterus
of the test group rats which recovered from the effects
of the crude oil exposure and that of the control group
at the end of the experiment are shown in figs 2a and
2b.In both the control and test group rats, there was
heavy inflammatory cells in the uterus and no other
histological feature was apparent.

Discussion: In this study, pregnant rats that were
exposed to crude oil lost their weight continuously and
significantly as well as their pregnancy and by two
weeks of the exposure, some of the rats died. Upon
replacement of the crude oil food and water with
unpolluted food and water, the rats recovered. For
example, the rats regained their weight to pretreatment
level, mated, became pregnant and delivered their pups.
Equally important is the fact that the histological
endometrial changes consequent upon the prolonged
exposure of the pregnant rats to the crude oil returned
to normal following the discontinuation of the
exposure. The results of this study are in agreement
with the findings of previous investigations . The[8 ,9 ,10 ,13 ,3]

findings in this study are also in agreement with earlier
reports on other species .[6 ,11 ,1]

One critical observation that remains the hub of
the mechanism that explains the loss of pregnancy in
the rats exposed to crude oil is that there was
continous and significant decrease in the blood level of
progesterone in the rats chronically exposed to crude
oil . This finding suggests that the functions of[3]

progesterone are suppressed or nullified in rats that are
under prolonged exposure of crude oil.

Table 1: The Effect of Prolonged Exposure of Crude Oll on Weight and Pregnancy of Female Rats
Parameter DAY1 DAY7 DAY14 DAY21 DAY35 DAY42
Measured ---------------------------------- ---------------------------------------------------------------------- ----------------------------------- ----------------------------------- ---------------------------------------

CONTROL TEST CONTROL TEST CONTROL TEST CONTROL TEST CONTROL TEST CONTROL TEST
Weights(g) 203.00±0.004 209.00±0.003 209.00±0.002 196.00±002 215.00±0.002 187.00±0.003bc 222.00±0.001 200.00±0.002 227.00±0.002 225.00±0.003 230.00±0.002 229.00±0.004bc
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Pregnancy YES YES YES YES Delivered NO(0%) NONE NONE YES YES Delivered Delivered pups
(Presence (100%) (100%) (100%) (<10%) pups (100%) (100%) pups &ate some of
&% by theeir pups
palpatung 
thepulps)
(a) The female pregnant rats were fed with crude oil polluted food and water ad libitum for 14 days and thereafter placed on polluted food and water till the end of the experiment (on day
42). Weights and pregnancy stste of the rats were measured as described in the methods. The weights are expressed as Mean ±S.E.M.
(b) P#0.05 as compared to the control values.
(c) P#0.05 as compared to the previous testvalues.

Progesterone is very important for the maintenance
of pregnancy in part because it suppresses uterine
contractility and most importantly because it is now
known that progesterone contributes to a state of
“transplantation immunity” and prevents immunological
rejection of the fetus . In the absence of progesterone[12]

or in a significant reduction of blood concentration of
progesterone, transplantation immunity and prevention
of immunological rejection of the fetus are abolished
and this results in the destruction of the fetus by T-
lymphocytes. This immunological destruction on and
rejection of the fetus may be explained by the heavy
infiltration of inflammatory cells (neutrophils,
macrophages containing basophilic material, T-

lymphocytes) observed in this study in both control and
test groups. While transplantation immunity is
maintained and immunological rejection of the fetus is
annulled in the control rat group with normal level of
blood progesterone, the reverse condition is the case in
the test group rats with little or grossly inadequate
blood level of progesterone hence the abortion in the
crude oil treated rats.

Other endometrial histological changes in the
pregnant rats which were fed with crude oil food and
water might have contributed significantly to the crude
oil induced abortion in rats. These changes include
thick endometrial epithelium and cornification as well
as keratinized papilloma.These endometrial changes
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disturb the fetal placental nutritional environment and
function and this may be sufficient enough as to
interfere with the growth and maturation of the fetuses
and hence the abortion of the fetuses.

In summary, the mechanism of the fetal abortion
observed when pregnant rats are exposed to prolonged
administration of crude oil includes at least two factors
namely:

Fig. 1a: Rats were fed with normal food and water ad libitum for 14 days. Uterus was excised from the animals
and preserved in 10% formaldedyde. Sliced, dehydrated with etyhl alcohol and embedded in molten
paraffin wax. The embedded tissue blocks were sectioned and stained as described in the methods. Figure
1a-Arrows showing infiltration with inflammatory cells.

Fig. 1b: Rats were fed with normal food and water ad libitum for 14 days. Uterus was excised from the animals
and preserved in 10% formaldedyde. Sliced, dehydrated with etyhl alcohol and embedded in molten
paraffin wax. The embedded tissue blocks were sectioned and stained as described in the methods. Figure
1b-Arrows showing infiltration with inflammatory cells.

Fig. 1c: Rats were fed with normal food and water ad libitum for 14 days. Uterus was excised from the animals
and preserved in 10% formaldedyde. Sliced, dehydrated with etyhl alcohol and embedded in molten
paraffin wax. The embedded tissue blocks were sectioned and stained as described in the methods. Figure
1c-Arrows showing infiltration with inflammatory cells.
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Fig. 2a: Rats were fed with normal food and water ad libitum for 14 days. Uterus was excised from the animals

and preserved in 10% formaldedyde. Sliced, dehydrated with etyhl alcohol and embedded in molten

paraffin wax. The embedded tissue blocks were sectioned and stained as described in the methods. Figure

2a-Arrows showing infiltration with inflammatory cells.

Fig. 2b: Rats were fed with normal food and water ad libitum for 14 days. Uterus was excised from the animals

and preserved in 10% formaldedyde. Sliced, dehydrated with etyhl alcohol and embedded in molten

paraffin wax. The embedded tissue blocks were sectioned and stained as described in the methods. Figure

2b-Arrows showing infiltration with inflammatory cells.

The decreased blood level of progesterone in the

crude oil fed rats releases the inhibition on T-

lymphocytes and this results in the failure of

transplantation immunity and enhancement of

immunological rejection of the fetuses and hence

abortion of the rat fetuses, and There is a pathological

alteration of the endometrial epithelium in the form of

thickening and keratinization as well as benign out

growth papilloma, all of which reduce or destroy the

functional activity of the fetal placenta and hence the

abortion of the fetuses. Other factors may also be

involved.
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