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Abstract: Introduction: Phthalic acid esters (PAEs) are industrial chemicals used as plasticizers. They are present
in a wide variety of products as building materials and food products. Several experimental studies have widely
demonstrated the testicular toxicity caused by di-n-butyl phthalate (DBP). Aim of the work: The aim of the present
study is to clarify the possible protective effect of vitamin C & E with di-n-butyl phthalate induced testicular germ
cell toxic model using simple histological, histochemical and ultrastructure methods. Materials and Methods:
Forty adult male albino rats were subjected to experiment for ten days. The animals were divided randomly into four
equal groups: control; vitamin C & E treated; treated with Di-N-Butyl phthalate (DBP) and protective (DBP and
vitamin C & E treated). Control group, rats in this group were given orally the same amount of vehicle (distilled
water and corn oil) and vitamin C & E treated group, received vitamin C & E at a dose of (250 mg/kg b.wt /day)
orally daily. Di-N-Butyl phthalate treated group, was administered (DBP) orally with daily dose of (500 ml /kg
b.w/day). Protective group, received vitamin C & E at a dose of (250 mg /kg b.wt /day) orally daily 1 hour before
oral administration of Di-N-Butyl phthalate. All the animals were sacrificed at day eleven. Both testis of each animal
were processed for histological, histo-chemical and ultrastructural studies. Results: In Di-N-Butyl phthalate treated
group, histologically and histochemically, rat testis showed marked vacuolations of the lining germinal epithelium
of the semineferous tubules, which show marked distortion with very wide lumen, no sperms, a reduction in the
thickness of their epithelial lining and reduction of seminefrous tubules diameter. Degeneration of germinal
epithelium was observed as well as interstitial tissue. There was strong PAS reaction in relatively thickened basal
lamina of seminefrous tubules and overall reduction of PAS reaction in seminiferous tubules germinal epithelium.
The ultrastructral changes showed irregular thickened basement membrane, degeneration and shrinkage of
spermatocytes. Disorganization of the germinal epithelium, with loss of the spermatogenic cells especially
spermatocytes and spermatids with variable sized intracellular vacuoles were observed also. The previous
histolopathological changes reported in Di-N-Butyl phthalate treated group confirmed by morphometric
measurements as: decrease in tubular diameter, reduction in germinal epithelial height and decrease in testicular
weight when compared to control group. Additionally, histological, histochemical and ultrastructural examination of
the protective group treated with vitamin C & E displayed improvement in semineferous tubules structure, but still
some tubules appeared degenerated. Conclusion: toxic effect of Di-N-Butyl phthalate should be kept in mind during
chronic usage. Vitamin C & E advised to be administered in concomitant with DBP as it could ameliorate its
adverse effect on rat testis.
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gastrointestinal tract after oral administration, and they
are catalytically converted to toxicologically active
monoesters by esterases (Bao et al., 2011).
Previous studies have reported antiandrogenic effect in rodents exposed to di-n-butyl
phthalate (DBP), butylbenzyl phthalate and
diethylhexyl phthalate during gestational, lactation and
pubertal age (Nair et al., 2008). Additionally,
Phthalate esters have been implicated in the decline of
human sperm counts (Shanna et al., 1997) and
testicular atrophy in rat models (Farombi et al., 2007).
Severe damage to the reproductive system of mature
male rats after 250 mg/kg DBP administration (Zhang
et al., 2004), Leydig cell aggregation on fetal exposure

1. Introduction
Phthalic acid esters (PAEs) are industrial
chemicals used as plasticizers. They are present in a
wide variety of products, including building materials,
food products such as butter and infant formula, as well
as in a variety of cosmetics and medical devices
(Hubinger and Havery, 2006). As di-n-butyl phthalate
(DBP) is not bound to the final product, it can be
released during use or disposal of the product (Hauser
et al., 2004). They can migrate from the plastic to the
external environment (Bosnir et al., 2003). Humans
can be affected through ingestion of contaminated food
and water, indoor air or dermal contact (Kavlock et al.,
2002). PAEs are usually absorbed from the
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to DBP (Mahood et al., 2005) was observed. Sertoli
cells in DBP exposed fetal testes had retracted apical
processes, altered
organization
of vimentin
cytoskeleton and abnormal cell-cell contacts with
gonocytes (Kleymenova et al., 2005)
Several mechanisms have been proposed to
explain the induction of testicular atrophy by depletion
of zinc (Alam et al., 2010), increased oxidative
damage of proteins, lipids and DNA (Fukuoka et al.,
1990), alteration of vimentin cytoskeleton organization
or membrane alteration in Sertoli cells leading to
sloughing of spermatogenic cells (Kleymenova et al.,
2005).
Phthalic acid esters exerted their antiandrogenic effects by disrupting testosterone (T)
biosynthesis (Gray et al., 2006). The inhibition of T
synthesis was due to the down-regulated expression of
genes involved in cholesterol transport and the
testosterone synthesis pathway in male rats (Borch et
al., 2006; Thompson et al., 2005).In other studies, the
exact mechanisms involved in the formation of
phthalate-induced testicular atrophy were not known
(Farombi et al., 2007).
Based on this concept, a variety of antioxidant or anti-apoptotic agents have been employed to
counteract phthalate ester-induced testicular damage in
rats (Farombi et al., 2007). Antioxidants, both water
soluble and lipid soluble represented an important
aspect of the antioxidant defense system that, when
present at low concentrations significantly delays or
prevents oxidation of oxidant substances (e.g. proteins,
lipids, carbohydrates and nucleic acid) (Lodhi et al.,
2011).
Vitamin E is a fat soluble vitamin. It is a well
known antioxidant, plays an important role in
scavenging free oxygen radicals (Gurel et al., 2005). It
exists mainly in the cell membranes thus helping to
maintain membrane stability (Ozden et al., 2009). A
number of studies have shown that, Vitamin E
pretreatment significantly protects testis against
oxidative damage (Murugesan et al., 2005).
Vitamin C is thought to be important water
soluble antioxidant which reported to neutralize
reactive oxygen species and reduce the oxidative stress
(El-Gendy et al., 2010).
Recently, it was shown that, administration of
antioxidant vitamins together with di-ethylhexylphthalate prevented phethalate ester-induced
testicular atrophy in rats suggesting that the formation
of reactive oxygen species may be involved in the
formation of testicular atrophy in phthalate-exposed
rats (Ishihara et al., 2000).
The aim of the present study is therefore to
clarify the possible protective effect of vitamin C & E
with di-n-butyl phthalate induced testicular germ cell

toxic model using simple histological, histochemical
and ultrastructure methods.
2. Material and Methods
Martials:
Animals:
Forty adult male Albino rats of an average
weight (150-200 grams) were selected for this study.
The animals obtained from breeding animal house,
Faculty of Medicine, Menofyia University (Menofyia,
Egypt). During the study, they were feed standard
animal food and tap water ad libitum. They also, kept
under good hygienic conditions and maintained at
normal room temperature.
Drugs and chemicals:
Di-N-Butyl phthalate :
Di-N-Butyl phthalate (98%) was obtained
from the El-Gomhoureya Pharmaceutical Company
(Cairo, Egypt).
Vitamins:
Vitamin C:
1 gm effervescent tablets were obtained from
Cid Pharmaceutical Company (Cairo Egypt). The
calculated dose was dissolved in 25 ml distilled water.
Vitamin E:
400 mg oily capsules were obtained from
Pharco Pharmaceutical Company (Cairo Egypt). Then,
the estimated dose was dissolved in 8 ml corn oil.
Experimental protocol:
Animal experimentations were carried out in
an ethical manner following guidelines set by Ethical
Committee of Menofyia University. The animals were
divided into 4 groups, each of 10 rats:
Group I: Rats in this group were given the same
amount of vehicle (distilled water and corn oil) orally
by intragastric gavage along the time of the experiment
(ten days).
Group II: The control group received vitamins C and E
(250 mg/kg b.wt./ day) orally for nine days (hsu et al.,
1998; Bashandy et al., 2012)
Group III: Rats in this group were administered (500
ml/kg b.wt.) of Di-N-Butyl phthalate orally (Nair et
al., 2008) dissolved in corn oil at a dose of volume of
0.5 ml/kg (Higuchi et al., 2003; Farombi et al., 2007).
This dose was reported to be toxic for rats.
Group IV: Rats in this group were received Vitamin C
and E (250 mg/kg b.wt./day) orally 1 hr before the
administration of same dose of Di-N-Butyl phthalate as
group III daily for 10 days. Di-N-Butyl phthalate and
antioxidants were administered orally to each animal
using curved needle- like tube to be introduced directly
into the stomach (a gavage process).
On day eleven, 24 hrs after last dose of drug
administration, the rats were weighted then sacrificed.
From each rat, both testes were removed and cleaned of
accessory tissues and weighted with an electronic
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balance in gm. Specimen of right testis were excised
then immersed in normal saline. The tissues were
divided and subjected to the following studies:
I -Histopathological evaluation:
The right testis of each animal was dissected
out then fixed in 10% formal saline. The specimens
were processed to obtain paraffin blocks from which 5
μm thick sections were cut and stained with
haematoxylin & eosin for the general architecture of
the testis (Stevens and Wilson, 1996).
II- Histochemical studies:
Paraffin sections were stained with Periodic
acid chief (PAS) counter stained with haematoxylin
and masson trichrome (M.T) stain. PAS stain is
specific for estimation of glycogen. Masson trichrome
stain is specific for collagen fibers (Stevens and
Wilson, 1996).
III-Tissue preparation for ultrastructure study:
The testis of each rat of all groups were sliced
to form small pieces (1 mm3) which were fixed in a
mixture of 2.5% gluteraldehyde and paraformaldehyde
(pH: 7.3) and fixed overnight at 4º C. Specimens were
post-fixed in 1% osmium tetraoxide. The specimens
were dehydrated in ascending grades of alcohol and
then passed in two changes of propylene oxide to be
lastly embedded in epon. Ultra thin sections (60 nm
thick) were cut mounted on copper grids and stained
with uranyl acetate and lead citrate. The grids were
then examined with the transmission electron
microscope (Seo-Russia) in Alexandria medical
research institute. Identification of testis sections was
achieved by staining semi-thin sections (1um
thickness) with 1% aqueous toluidine blue and
examining them with light microscope (Oberley et al.,
2008).
Morphometric study :
Using H&E stained sections, morphometric
measurements in the form of seminiferous tubules
diameter and germinal (seminiferous) epithelial height
were done. From each rat, 10 microscopic fields were
used. At least 50 seminiferous tubules diameter were
measured from each rat. Precautions were taken to use
rounded or nearly rounded tubules. The tubular
diameter was measured and expressed in µm at x100
magnification with a semi automatic system which is
formed of a trinocular microscope (Olympus
Corporation, Japan), Digimizer program version 2 and
personal computer (Toshiba, Japan). Measurements
were caliberated in term of micrometer using Nikon
micrometer slide before performing any measurements
(Aiad et al., 2008).
The germinal (seminiferous) epithelial height
was obtained with the same tubules used to determine
tubular diameter. Germinal epithelium was measured
from the basement membrane to the latest stage of
germinal cell (spermatids) (Batra et al., 2001).

Statistical analysis:
The data (rat body weight, testis weight,
seminephrous tubules diameter and germinal epithelial
height) were expressed as mean± SD. The student t-test
was used to test the significant change in each
parameter in the experimental animals of groups II, III
and IV rats in comparison with the control animals of
group I. The statistical analysis of data was carried out
using Excel and statistical package for the Social
Science Software, version 11 (SPSS, Inc., Chicago,
USA.) on An IBM compatible computer (Peat and
Barton, 2005). Results were considered significant
when the P-value was less than 0.05.
3. Results
Histological results:
Group I: Control group:
Light microscopy:
Examination of sections of the testis of control
adult male albino rats showed the typical features of
normal testicular parenchyma with densely packed
semineferous tubules with intertubular connective
tissue interstitium (Fig.1). Each tubule is lined with
stratified germinal epithelium formed of spermatogonia
and primary spermatocytes. Sertoli cells with their
large pale nuclei are observed between the cells. The
sperms are observed in the lumen of semineferous
tubules. The interstitium contains clusters of interstitial
cells (Fig. 2). Periodic Acid Chief`s (PAS) reaction of
the testis showed a strong reaction in a well
circumscribed basal lamina which appeared as a thin
layer, magenta red in color. Other cells of the
spermatogenic epithelium exhibited modrate PAS
reaction (Fig.3). Masson trichrome stained sections
showed moderate greenish collagen fibers in the wall
of seminiferous Tubules as shown in (Fig. 4).
Electron microscopy:
In the control group, semineferous tubule of
rat testis containing spermatogonia and sertoli cells
resting on the basal lamina and each having nucleus.
Primary spermatocyte is having large oval euchromatic
nucleus, golgi bodies composed of multiple parallel
cisternae with attached ribosomes, free ribosomes and
rounded or oval mitochondria with cisternae. Sertoli
cells appeared with its large triangular nucleus and
having granular cytoplasm with mitochondria and
dense bodies. The cytoplasm of sertoli cells extend
between primary spermatocytes with tight junction
(blood testes barrier) appeared between adjacent sertoli
cells (Fig.5 &6).
Spermatid is having rounded nucleus with
finely granular chromatin with several dark clumps.
Well formed acrosomal vesicle (cap) covering the
anterior half of the nucleus. It`s cytoplasm contains
multiple mitochondria. From the posterior margin of
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the acrosomal cap arise many microtubules forming the
mancbette (Fig. 7).
Group II: Vitamin C&E group:
Light microscopy:
Showed the same light microscopic
appearance like control group
Electron microscopy:
Showed the same electron microscopic
appearance like control group
Group III: Di-N-Butyl phthalate treated group:
Light microscopy:
The testis of di-n-butyl phthalate treated rats
showed most of semineferous tubules are markedly
distorted with very wide lumen no sperms and a
reduction in the thickness of their epithelial lining.
Most of semineferous tubules epithelium is formed of a
few spermatogenic cells with sloughed cells in its
lumen with acidophilic hyaline materials in the
interstitium. Vacuolation in the germinal epithelium as
well as in the interstitium are observed (Fig.8). PAS
reaction of this group showed overall reduction in the
reaction in the seminiferous tubules, with loss of the
magenta discoloration due to arrest of germinal
epithelium and loss of sperms and thickened basal
lamina of the seminiferous tubules, which exhibited
strong PAS reaction (Fig.9). Moderate degeneration
and necrosis of the spermatogenic cells as well as
vaculation within cells were also noticed. Masson
trichrome stained sections showed marked increase in
the greenish Connective tissue in the walls of the
seminiferous tubules. There was also a thickening in
the wall of blood vessels (Fig.10).
Electron mi croscopy:
In this group, the main finding is thickened
irregular basement membrane of semineferous tubule
and shrinkage of primary spermatocyte when compared
to control group (Fig. 11). Seminiferous tubules
showed markedly distorted germinal epithelium. There
were overall different degrees of atrophy in the
seminiferous tubules. Disorganization of the germinal
epithelium, with loss of the spermatogenic cells
specially spermatocytes and spermatids. Spermatogenic
cells showed degeneration (Fig.12). Spermatogonia
with cytoplasm contained multiple intercellular
variable sized vacuoles, degenerated mitochondria and
dilated was
observed.
Degenerated primary
spermatocytes were noticed with different size
intercellular vacuoles (Fig. 13).
Group IV: Di-N-Butyl phthalate, Vitamin C & E
treated group:
Light microscopy:
Examination of the histological sections of rat
testis of this group revealed that the testes start to

regain its normal general architecture. Many tubules
are packed together with regular outline but others are
still distorted with few sperms. Many tubules have
stratification in their epithelium and sperms are
observed in their lumen. Acidophilic hyaline materials
are still observed between some tubules (Fig.14). PAS
reaction of this group showed strong reaction on basal
lamina of the seminiferous tubules when compared to
control group. (Fig.15). Masson trichrome stained
sections showed marked increase in the greenish
connective tissue in the Wall of seminiferous tubules
with hyalinization in the interstitium (Fig.16)
Electron microscopy:
In this group, the main finding is the basal part
of semineferous tubule having irregular basal lamina,
sertoli cells with oval pale nucleus near basal lamina
with prominent nucleolus. The cytoplasm of sertoli
cells contain small vacuoles, mitochondria, dense
bodies and still some dilated SER (Fig.17). Oval
spermatid could be seen containing oval nucleus
covered by acrosomal vesicle and mitochondria. From
the posterior margin of the acrosomal cap arise many
microtubules forming the mancbette (Fig.18).
Morphometric results:
Exposure of albino rats to di-n-butyl phthalate
lead to a significant decrease in the body weight of
animals as well as a significant decrease in the
testicular weight of animals when compared to the
control group (P<0.05). Vitamin C& E treated group
showed mean body weight and testicular weight nearly
similar to control group. Similarly, Administration of
Vitamin C & E in concomitant to di-n-butyl phthalate
improve body and testicular weight to near normal
(Table 1).
Morphometric analysis of group III which
administered di-n-butyl phthalate confirmed the
testicular atrophy with marked highly significant
decrease in tubular diameter when compared to the
control group (P<0.005). Administration of Vitamin C
& E in association di-n-butyl phthalate (group IV)
improve tubular diameter, but still there is significant
difference in tubular diameter between this group when
compared to control group (P<0.05) as shown in (Table
1).
Testicular atrophy was also expressed by
highly significant decrease mean seminiferous
epithelial height in group III when compared to control
group (P<0.005).Supplementation of Vitamin C & E
with di-n-butyl phthalate improve this parameter, but
still there is significant difference in this parameter
between this group when compared to control group
(P<0.05) as shown in (Table 1).
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Table (1): Effect of administration of Di-N-Butyl phthalate and in concomitant with vitamin c&e on the
parameters of rat testis
Group

Mean Body
weight
(gm)±SD

Mean testicular
weight
(gm)±SD

Mean
Seminiferous
tubular diameter
(µm) ±SD

Control
153±2.1
1.41±0.1
355.66±3.21
group (I)
Vit.c&e treated
141±1.5
1.27±0.2
345.41±2.4
group (II)
Di-N-Butyl
phthalate
109±2.4*
1.04±0.1*
220.51±4.31**
treated
group (III)
Di-N-Butyl phthalate and
133±1.3
1.17±0.18
295.62±3.28*
Vit.C&E treated
group (IV)
Comparison was done between Group I (control group) and groups II, III &VI.
*p < 0.05, **p< 0.01, **p< 0.001, NS: Non significant.

Fig.1. A photomicrograph of a control adult rat testis
showing parts of densely packed eight seminiferous tubules
with their testicular parenchyma (T) and little interstitium(I).
(Hx&E, X100)

Mean Seminiferous epithelial
height (µm) ±SD
247.8±2.66
250.2 ±3.79
108.4±3.22**

189.1±1.86*

Fig.3. A photomicrograph of a control adult rat testis
showing strong PAS positive reaction in a well circumscribed
basal lamina which appeared as a thin layer, magenta red in
colour (→) and moderate reaction is observed in other
spermatogenic epithelium (*). (PAS, X400)

Fig.2. A photomicrograph of a control adult rat testis
showing semineferous tubules. Each tubule is lined with
stratified germinal epithelium formed of spermatogonia (→),
primary spermatocytes (►) with mitotic figures (M) and
sertoli cells (curved arrow) with their large pale nuclei are
observed between the cells. The interstitium contains clusters
of interstitial cells (leydig cells) (L). The sperms are observed
in the lumen of semineferous tubules (*) (Hx&E, X400)

Fig.4. A photomicrograph of a control adult rat testis
showing moderate greenish collagen fibers in the wall of
seminiferous Tubules (→) (Masson's Trichrome, X400)
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Fig.8. A photomicrograph of an adult rat testis treated with
di-n-butyl phthalate (DNP) showing most of semineferous
tubules (T) are markedly distorted with very wide lumen, no
sperms and relative reduction in the thickness of their
epithelial linning with sloughed cells in its lumen (*).
Acidophilic hyaline materials (H) are seen in the interstitium.
Vacuolation (V) in the germinal epithelium as well as in the
interstitium are observed. (Hx&E, X400)

Fig.5. An electron photomicrograph of transverse section of a
control adult rat testis showing basal part of semineferous
tubule with spermatogonia (SG) resting on basal lamina (BL)
and having nucleus (N). Primary spermatocyte (PS) is
observed having large euchromatic nucleus (EN), golgi
bodies(G), free ribosomes (R) and mitochondria (M). Note:
The cytoplasm of sertoli (CS) cells extended between
primary spermatocytes. (X 1500)

Fig.6. An electron photomicrograph of transverse section of a
control adult rat testis showing basal part of semineferous
tubule containing sertoli cell (SC) resting on basal lamina
(BL) with its large triangular nucleus (N) and having
cytoplasm with mitochondria. Note: Tight junction (blood
testes barrier) (→) between adjacent sertoli cells. (X 2500)

Fig.9. A photomicrograph of an adult rat testis treated with
di-n-butyl phthalate (DNP) showing overall reduction in the
PAS reaction in the seminiferous tubules (T), with loss of the
magenta red discoloration due to arrest of germinal
epithelium, loss of sperms (*) and thickened basal lamina of
the seminiferous tubules, which exhibited intense PAS
reaction (→) (PAS stain, X400)

Fig.7. An electron photomicrograph of transverse section of a
control adult rat testis showing upper part of semineferous
tubule near lumen (L) demonstrating spermatid (ST) having
round nucleus (N) covered by acrosomal vesicle (→) and
cytoplasm containing multiple mitochondria (M).
(X 1500)

Fig.10. A photomicrograph of an adult rat testis treated with
di-n-butyl phthalate (DNP) showing marked increase in the
greenish Connective tissue in the walls of the seminiferous
tubules (→). There was also a thickening in the wall of blood
vessels (B). (Masson's Trichrome, X400)
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Fig.11. An electron photomicrograph of transverse section of
an adult rat testis treated with di-n-butyl phthalate (DNP)
showing basal part of semineferous tubule having thick
irregular basement membrane (BL) and shrinkage primary
spermatocyte (PS) which contain nucleus (N) and some dense
bodies (D) in its cytoplasm (X 1500)

Fig.14. A photomicrograph of an adult rat testis treated with
di-n-butyl phthalate (DNP) and vitamin c & e showing the
testes start to regain its normal general architecture. Many
tubules are packed together with regular outline (T) but
others are still distorted (D) with few sperms. Many tubules
have stratification in their epithelium (→) and sperms are
observed in their lumen (►) (Hx &E, X400)

Fig.12. An electron photomicrograph of transverse section of
an adult rat testis treated with di-n-butyl phthalate (DNP)
showing semineferous tubule with markedly distorted
germinal epithelium (DG).There were overall different
degrees of atrophy in the seminiferous tubules. At the same
time a disorganization of the germinal epithelium, with loss
of the spermatogenic cells specially spermatocytes and
spermatids. Spermatogenic cells (SP) showed degeneration.
(X 500)

Fig.15. A photomicrograph of an adult rat testis treated with
di-n-butyl phthalate (DNP) and vitamin c & e showing
normal strong PAS positive reaction in the Basal Lamina of
the Seminiferous tubules (→) when compared to (DNP)
treated group (PAS stain, X400)

Fig.13. An electron photomicrograph of transverse section of
an adult rat testis treated with di-n-butyl phthalate (DNP)
showing lower part of semineferous tubule having basal
lamina (BL) containing myoid cell (M). Spermatogonia (SG)
with cytoplasm contained multiple intercellular variable sized
vacuoles (V), degenerated mitochondria (→) and dilated SER
(curved arrow) was noticed. Degenerated primary
spermatocytes (PS) were shown with different size
intercellular vacuoles (VI). (X 1500)

Fig.16. A photomicrograph of an adult rat testis treated with
di-n-butyl phthalate (DNP) and vitamin c & e showing
marked increase in the greenish connective tissue in the wall
of seminiferous tubules (→). Hyalinization (H) can be
observed in the interstitium. (Masson's Trichrome, X400)
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parameters include reduction in body, testis weight,
tubular diameter and seminiferous epithelial height.
Quantitative data obtained in the present study are in
agreement with that available data from previous
studies. For example, and inhibition of steroid
biosynthesis of leydig cells.
Testicular tissue of control group shows
normal general structure Chapin et al., (1997);
Farombi et al., (2007) had reported nearly the same
findings in their experiment. They stated that, the
weight of the testis is largely dependent on the mass of
the differentiated spermatogenic cells. They concluded
that, the reduction of the weight of the testis may be
due to reduced tubular size, spermatogenic arrest as
finding reported by Sakr and Nooh, (2013) who
described normal testis structure during their
experiment and this proved that, studied animals were
healthy.
In the present study, the seminiferous tubules
basement membrane of the experimental group showed
thickening which was reported by Santoro et al.,
(1999) in their study. They concluded that, exogenous
stimulant may induce myoid cells to produce more
collagen and extracellular matrix which are responsible
for increase basal lamina thickness and may change its
appearance to irregular wavy multilaminar shape.
In the current study, observation of
seminiferous tubules with detached, disorganized germ
cells and dislocation of spermatozoa to positions that
are closely related to the basement membrane was
reported and confirmed by decreased seminiferous
epithelial height in group administered di-n-butyl
phthalate. These findings was in agreement with
Richburg (2000) who explained his results may be due
to the rapid disruption of sertoli-germ cell interaction
due to disturbance of normal supportive function of
sertoli cells as a result to exposure to some drugs and
injurious toxicants. The physical interaction ultimately
leads to sloughing of the germ cells from the
seminiferous epithelium.
Microscopic examination of the testicular
sections of di-n- butyl phthalate treated rats showed
vacuolation in the germinal epithelium as well as
interstitium. Feinberg et al., (1997) reported
interstitium vacuolation in their experimental animals,
he explained his finding may be due to depletion of
lydig cells due to its close relation to blood vessel
suggests that these cells are at high risk to exogenous
toxicant. While the results of Gopalkrishnan et al.,
(1998) showed vacuolation in germinal epithelium
which may be resorted to progressive apoptosis of the
sertoli cells, which affect spermatogesis and sperm
parameters. Additionally, Blanco et al., (2002)
described that, apoptosis occurred in all germ line cells
especially in spermatogonia and spermatocytes The
apoptotic bodies can be phagocytosed by sertoli cells as

Fig.17. An electron photomicrograph of transverse section of
an adult rat testis treated with di-n-butyl phthalate (DNP) and
vitamin c & e showing basal part of semineferous tubule
having irregular basal lamina (BL), sertoli cells (SC) with
oval pale nucleus (N) near basal lamina. The cytoplasm of
sertoli cells contain small vacuoles (v) and mitochondria (M),
dense bodies (D) and still some dilated SER (→). (X 1500)

Fig.18. An electron photomicrograph of transverse section of
an adult rat testis treated with di-n-butyl phthalate (DNP) and
vitamin c &e showing part of semineferous tubule
demonstrating oval spermatid (ST) containing oval nucleus
(N) covered by acrosomal vesicle (arrow) and mitochondria
(M).
(X 2500)

4. Discussion
According to the national institute of health,
male infertility involved approximately 40% of infertile
human couple and the environmental causes represent
one of the major factors affecting male fertility
(Marcia, 2007). Di-n-butyl phthalate is one of the most
widely used chemical as a plasticizer in cosmetics,
printing inks and pharmaceutical coating (Alam et al.,
2010). It has been associated with both reproductive
and developmental toxicity in animal models (Hauser
et al., 2004). The most prominent effect of di-n-butyl
phthalate is testicular atrophy (Gray et al., 1982).
Therefore, the aim of the present study is to
clarify the possible protective effect of vitamin C & E
with di-n-butyl phthalate induced testicular germ cell
toxic model using simple histological, histochemical
and ultrastructure methods.
In the present study, rat treated with di-n-butyl
phthalate showed significant morphological and
morphometric changes compared to control rats. These
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reported by Neishimura et al., (1995). Some previous
reports suggested that vacuoles present in some
seminiferous tubules may represent phagocytic
vacuoles remained after the digestion of the necrotic
germ cells as a result of vacuolar degeneration which
may be found in parenchymatous organs subjected to
toxicant, poisons and stress (Walter and Talbot,
1996).
Under normal conditions, apoptosis maintains
the number of germ cells within the supportive capacity
of sertoli cells. However disturbances in this pathway
can interrupt the spermatogenic cascade (Tesarik et
al., 1998)
During the course of this investigation,
electron microscopic results of group III which
received DNP revealed vacuolation of the cytoplasm,
dilatation of SER and mitochondrial affection in the
different types of spermatogenic cells. Dilatation of
SER in spermatogonia was reported in some areas.
Trump et al., (1965); Ali et al., (2008) postulated that,
changes in SER were among the earliest evidence of
the cellular damage, and its enlargement may reflect
the accumulation of water inside it. Later, Wing and
Chistensen (1982) interpreted the dilatation of SER as
a result of the functional derangement of ATPdependent membrane transport mechanism of the cell
which result in accumulation of water inside SER.
However, Roncero et al., (1992) explained that, this
change might be a consequence of final hypoactivity
prior to cell necrosis. Also, in this study, mitochondria
showed degeneration and destruction of their cisternae
in spermatogonia in some areas, this finding explained
by Singer, (1987) as those mitochondrial changes
might represent a very clear demarcation of early
pathological development.
This study shows the possible protective
effect of vitamin C and E. Vitamin C is associated with
the regeneration of α-tocopherol. It supplies electrons
necessary for hydroperoxide reductase that directly
reduces α-tocopheroxy radical to α-tocopherol, thus
contributing toward the protection of cellular
membranes (Chepda et al., 2001). Vitamin E is an
important antioxidant, plays a role in inhibition of
mutagen formation, and repair of membranes and
DNA. Therefore, it has been suggested that, vitamin E
may be useful in cancer prevention (Saalu et al., 2007).
It has two important functions in the membrane: as a
liposoluble antioxidant that prevent reactive oxygen
species damage in polyunsaturated fatty acids and also
as membrane stabilizer agent acting against the damage
caused by phospholipid (Parra-vizute et al., 2009).
In the current study, examination of the
seminiferous tubules of the group IV, which received
di-n-butyl phthalate along with vitamin C & E,
revealed that, the tubules start to regain its normal
general architecture and outlines with exception of

some tubules are packed together with distorted
outlines. Many tubules retained its sperms in their
lumen. Our results are in agreement with previous
studies which focused on chemoprevention of phthalate
effects through supplementation with antioxidants.
Ishihara et al. (2000) observed the possible protective
effect on vitamins C and E on DEHP-induced
spermatogenesis. They concluded that, Vitamin E can
protect critical cellular structures against damage from
both free radicals such as peroxy radical, hydroxyl
radical, and super oxide and from oxidation products
such as malondialdehyde and hydroxynonenal. In other
studies,, Isolated vitamin C or in association with
vitamin E, has been used as an antioxidant for the
prevention of harmful effects of many toxic
compounds such cadmium (Acharya et al., 2008),
sulfur dioxide (Zhao et al. 2008), and hexavalent
chromium (Hemmati et al. 2008). Additionally
significant improvement in the histological profiles of
the cryptorchid testes of vitamin-E-treated group was
observed as compared to the cryptorchid alone group
(Rahangadale et al., 2012). Partial protective role of
vitamin E was recorded earlier during ethane
dimethane sulfonate-induced testicular toxicity in rats
(Sahinturk et al., 2007).
Conclusion:
Toxic effect of Di-N-Butyl phthalate should
be kept in mind during chronic usage. Vitamin C & E
advised to be administered in concomitant with DBP as
it could ameliorate its adverse effect on rat testis.
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