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Effect of Dibutyl Phthalate on Sperm Quality and Liver Injury in Adult Male Rabbits
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Abstract: The modifying effects of liver injury and semen quality after DBP exposure were studied using male
adult rabbits. Twenty for male animals, aged 6 months at the commencement, were divided into 4 groups of 6
rabbits each. Rabbits in DBP-exposed groups were given DBP at a dose of 250, 500 and 750 mg/kg/day for 4
weeks. As the result of our treatment, liver injury was confirmed by histopathological and serum Transaminase
levels at sacrifice.The relative weights of testis, epididymis were decreased. However, the relativ The relative
weight of the liverwas increased. Also,thesperm abnormality rate was increased. The serum Transaminase levels
were elevated in the treatment groups compared with the control group. Furthermore, histopathological
abnormality of the liver, such as fibrosis wasseen in the rabbits treated with DBP. This data suggested that DBP

induces semen quality and liver injury.
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INTRODUCTION
Phthalateesters are  omnipresent  industrial
chemicals usually used as plasticizers [1, 2] and found in
such different consumer products as cosmetics [3].
Some phthalate esters apply hepatic and reproductive
toxicity in rodents [1-3]. It is thought that their
hepatotoxicity may not be related to humans because of
species-specific induction of peroxisome proliferation
[4].DBP a commonly used industrial health solvent and
plasticizer, has been recognized as ubiquitous
contaminant of environment and is suspected to be an
endocrine disrupter [5]. Besides its role as endocrine
disruptor, DBPhas been shown to exert hepatotoxic,
cytotoxic, mutagenic effects and produce renal,
pulmonary and reproduction dysfunction in experimental
animals [6].

DBP is a developmental toxicant in rats and mice [7].
It is known to affect male fertility, cause testicular atrophy
in young rats and produce embryo mortality and
teratogenicityin rodents [8]. Two recent human studies
have explored associations between conventional
measures of semen quality and urinary concentrations of
phthalates [9]. Toxicological studies on animals shows
that DEHP, DBP, DEP causes decrease in testicular and
epididymal weight, cryptorchidism, lesion in testes,

Leydig cell hyperplasia, deterioration of semen quality
and decrease in fertility index [10]. In addition to the toxic
effects in the reproductive tract, DBP exposure also
causes an increase in liver weight and creates hepatic
lesions [11]. The increase in liver organ weight is
accompanied by enhanced total cytochrome P450 (CYP)
enzyme activity [12].

The objective of the current study was to determine
whether exposure to DBP at the dose levels caused
morphological changes in the adult rabbit’s liver also
altered semen quality.

MATERIALS AND METHODS

Animals: Twenty four male adult rabbits Oryctolagus
cuniculus (east Algeria, Annaba) weighing 1700 to 2000
g were used for this study. The animals were acclimatized
to laboratory conditions for at least 7 days prior to
initiating the study in rooms with a 12-h light/dark
cycle designed to control relative humidity 50+5% and
temperature 22+1°C. Food and tap water were available
ad libitum.

Experimental Design: The rabbits were divided into four
groups, each comprising 06 individuals. Solutions of DBP
were prepared by diluting DBP (CAS 84-74-2, 99.8% pure
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PM: 278.345, density: 1.047) in deionized water. Rabbits in
DBP-exposed groups were given DBP at a dose of
250, 500 and 750 mg/kg/day (5 ml/ kg body weight), by
oral gavage for 4 consecutive weeks. Rabbits in the
control group were orally administered corn oil in the
same volume for 4 consecutive weeks.

At the end of the behavioral experiment, all animals
were killed by decapitation at week 5. Before sacrifice,
blood samples were taken for measurement of serum
Transaminase. The liver, testes and epididymis were
immediately removed and weighed. The liver of each
rabbits was used for histopathological study.

Sperm Analysis: Six rabbits from each group were used
for sperm analysis. The morphology of sperm is measured
using method (O.M.S, 1993) [13]. Abnormal shapes were
defined as follows: no head, banana shape head,
excessive hook, pin head, tow head, amorphous, two tails
and short tail.

Histopathological Evaluation: Aftersacrifice, rabbit’sliver
of each group were fixed in Bouin’s solution and
dehydrated with 70% ethanol. The tissues were fixed in
paraffin and then 5 mm sections were cut and mounted
onto slides. The slide sections were stained with
haematoxylin and eosin. The histopathological features of
the livers were determined by optical microscopy [14].

Statistical  Analysis: Data were presented as
mean + standard all through the text. DBP effects were
analyzed by ANOVA. Significance was set less than
0.05. When a significant treatment effect was observed,

Table 1: Relative organ weights of animals

a Dunnett’s test (control vs. treatment groups) was
used to compare the treatment groups with the control

group.
RESULTS

Relative Organ Weights: The relative weight of liver was
significantly larger in the treatment groups(250,500 and
750 mg/kg/day) than those of each corresponding control
group. However, the relative weights of the testes and
epididymis were significantly lower in the treatment
groups (250,500 and 750 mg/kg/day) than the
corresponding control group (Table 1).

Sperm Analysis: The results of sperm analysis are
summarized in (Table 2).Sperm abnormality of the treated
groups (250,500 and 750 mg/kg/day) was significantly
larger than the corresponding control group.

Serum Transaminase Levels: Both serum aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT) levels were significantly elevated in the treated
groups (500 and 750 mg/kg/day) compared to control
group (Figure 1).

Histopathological Findings: On histopathological
examination (Fig. 1), we note fibrosis, increased area of
Glisson’s, pigmentation and infiltration of inflammatory
cells were seen in the liver samples from the treated
groups (500 and 750 mg/kg/day) compared to the control

group.

DBP (mg/kg/day)
Relative organ weight (g) Control group 250 mg/kg 500 mg/kg 750 mg/kg Experimental groups
Testis 1.460 £ 0.114 1.360 £ 0.114 1.220 + 0.083** 0.880 = 0.13%x**
Epididymis 0.256 +0.032 0.222 +0.019 0.190 +0.01* 0.170 £ 0.01**
Liver 3.060 +0.114 3.244 + 0.084* 3.744 £ 0.260%* 4.462 + 0.344%*
Data are mean + SD values
Abbreviation: DBP, Di-n-butyl phthalate.
*(P=0.05); ** (P=0.01); (***P=0.001): significant difference from the control group.
Table 2: The data of sperm abnormality of animals
DBP (mg/kg/day)
Sperm analysis rate (%) Control group 250 mg/kg 500 mg/kg 750 mg/kg Experimental groups
Sperm abnormality 3.300+0.797 3.560+0.619 6.206+0.724** 9.17440.581***

Data are mean + SD values
Abbreviation: DBP, Di-n-butyl phthalate.

*(P=0.05); ** (P=0.01); (***P=0.001): significant difference from the control group.
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Table 3: Serum Transaminase levels of animals

DBP (mg/kg/day)
Serum Transaminase levels (IU/L) Control group 250 mg/kg 500 mg/kg 750 mg/kg Experimental groups
AST 30,4 +7,37 30,2+ 3,56 39,8+5,72 65,8£16,9**
ALT 42,4 + 8,65 43,8 +9,39 56,2+ 6,46* 72 £12,5%*

Data are mean + SD values

Abbreviation: DBP; Di-n-butyl phthalate. AST; aspartate aminotransferase. ALT; alanine aminotransferase.

*(P=0.05); ** (P=0.01): significant difference from the control group.

Fig. 1: Histological changes of the rabbit's liver in the different treatment groups. The photomicrographs were taken at
X 400 magnification by hematoxylin and eosin staining. (Figs. A and B), no such evidence change of liver injury
in control group and group treated at dose 250 mg/kg/day. (Figs. C and D), note fibrosis, increased area of
Glisson's, pigmentation and infiltration of inflammatory in the liver samples from the treated groups (500 and 750

mg/kg/day).

DISCUSSION

The present study clearly showed that liver injury
altered in animals treated with DBP. Furthermore,
reproductive organ toxicity could be seen in the sperm
abnormality in this study. Although the dosesused in our
study were higher than the levels found in the general
environment, it should be considered that people are
exposed to this chemical throughout his entire life-time.
The lipophilicity and long half-life of DBP could result in
his accumulation to ultimately high levels in the body.

Male reproductive organ toxicity of DBP was shown
to increases sperm abnormalities in rabbits, whereas
relative organ weights of testes and epididymis were
decreased in the treatment group. A major target organ for
DBP reproductive toxicity in rodents is the testis in
general and the seminiferous tubules in particular [1, 15].

Sperm evaluation is a useful indicator for assessing
the effects of environmental pollutants on the
reproductive function of the testis in experimental animals
and humans. The abnormal sperm percentage
simultaneously increased significantly after DBP
exposure. Our observations are in concordance with those
reported by Ramesh ef al. [16] showing that subchronic
inhalation exposure (60 days) to BaP altered sexual
function in rats by impairing testicular endocrine and
exocrine function, increasing the rate of spermatozoa with
abnormal morphologies [17]. Furthermore, epidemiological
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studies also found a direct relationship between exposure
to PAHs and poor semen quality in young men in the
Czech Republic, who were exposed to air that, was highly
polluted with PAHs [18]. Morphological sperm
abnormalities are thought to refiect genetic toxicity to the
germ cell. PAHs are a class of strong mutagens, especially
when they are metabolically activated [19, 20].

The relative liver weights of the 500 and 750
mg/kg/day DBP treated rabbits were significant higher
than those of control rabbits and this was probably due
the hepatotoxic effect of DBP.

In this study, the liver injury was confirmed by
histopathological examination and serum Transaminase.
We founded that AST and ALT (serum Transaminase)
were elevated in the treated groups; which indicated the
damage of liver cells after DBP exposure. Histopathology
examination revealed that with prolonged exposure, DBP
imparted adverse effects on the liver. The toxicological
effects of dibutyl phthalate in liver (increase in liver
weight and histopathological changes) are correlated with
an increase in the marker enzyme (palmitoyl CoA oxidase)
for peroxisome proliferation [21].

CONCLUSION

The results of the present study suggested that liver
injury and semen quality were the results of DBP toxicity.
This data might be caused by the inhibition of its
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metabolism in the liver and its accumulation. Furthermore,
this implies that other endocrine disrupters which are
detoxified in the liver will be also having their effects
under liver dysfunction. The effects of DBP on humans
should not be underestimated and further examination of
this issue is needed.
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