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Abstract.- Considering the established impact of lead as pollutant on human and animal health, the present
study was initiated to investigate the potential use of corn oil, flaxseed oil and black seed oil to cure histological
testicular damage induced by lead acetate in albino mice. The studies showed that lead acetate induced severe
testicular damage represented by atrophy. The black seed oil however reduced the atrophy and degeneration of
testicular tissue compared with those treated with flaxseed oil and corn oil.
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INTRODUCTION

Lead is a ubiquitous environmental and

industrial pollutant that has been detected in every
facet of environmental and biological systems
(Bokara et al., 2008; Saryan and Zen, 1994). Lead
acetate elicits toxic pathological changes in the
testes, leading to its atrophy (Ghalberg and Brodas,
1981; Cullen et al., 1984, Saxena et al., 1984, 1986;
Acharya and Mishra, 1995) disorganized epithelia,
decreased sperm quality, altered sperm morphology,
and low androgen levels (Hsu et al., 1997,
Alexander et al., 1996). Several chelating agents
that have been used to reduce the burden of the toxic
effect of lead, have only added to the toxicity level.
This has necessitated the search for therapeutic
potential of various medicinal plants and herbs
(Senapati et al., 2001). Corn oil contains a
significant amount of linolenic acid and high
amounts of alpha- and gamma-tocopherols (vitamin
E) that protect it from oxidative rancidity. Linoleic
acid is a dietary essential that is necessary for
integrity of the skin, cell membranes, the immune
system, and for synthesis of icosanoids. lcosanoids
are necessary for reproductive, cardiovascular,
renal, and gastrointestinal functions and resistance
to disease (Dupont et al., 1990). Flaxseed, Linum
usitatissimum, contains 32 to 45% of its mass as oil
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of which 51 to 55% is alpha-linolenic acid (18:3 n-3
omega-3 fatty acid), it may have beneficial effects
on health and in control of chronic diseases it has
anticancer effects, antiviral and bactericidal activity,
anti-inflammatory effect, ion reduction (Mantzioris
et al., 1994; Abdel-Moneim et al., 2010b; Craig,
1999). Black seed (Nigella sativa) has been used in
many Middle Eastern countries as a natural remedy
(Swamy and Tan, 2000). Seeds contain 36-38%
fixed oils, proteins, alkaloids, saponin and 0.4-2.5%
essential oil (Ali and Blunden, 2003). Black seed
components display a remarkable array of
biochemical, immunological and pharmacological
actions (Agarwal et al., 1979; Boulos 1983; Al-
Hader et al., 1993; Houghton et al., 1995; Haq et
al., 1999). Therefore, the present work was done to
investigate the hazardous effects of lead as
environmental pollutants on testes and how can
natural products as oils to cure testicular damage
induced by lead acetate and also to carry out
comparison between effects of corn oil, flaxseed oil
and Dblack seed oil to reduce testicular damage
induced by lead acetate.

MATERIALS AND METHODS

Animals

Adult albino mice, 20-25 g, were obtained
from animal facility of King Saud University and
maintained in wire cages at 25+1°C with an equal
dark and light illumination cycle. They were
provided with tap water and balanced diet ad
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libitum. The experiments were approved by the state
authorities and followed Saudi Arabian rules of
animal protection.

Procedure adopted

Animals were randomly allocated to five
groups of six mice each. Group 1 which served as a
control received 0.1ml saline orally followed by i.p.
administration of 100 pl of saline after one hour.
Group 2 received daily i.p. injection of lead acetate
(20 mg/kg body wt) (Ito et al., 1985; Abdelmoneim
et al.,2010a), for 5 days. The remaining animals of
groups 3, 4 and 5 were injected 20 mg/kg lead
acetate. One hour after the treatment, group 3
received oral administration of 1000 mg/kg corn oil
(Afia international company, Riyadh, Saudi Arabia),
group 4 received 1000 mg/kg flaxseed oil (Wadi Al-
Nahil Company, Saudi Arabia) and group 5 received
1000 mg/kg black seed oil (Wadi Al-Nahil,Saudi
Arabia), respectively. After 24 h of the last i.p.
injection of lead acetate and oils, the animals of all
groups were Killed by ether and testes samples were
collected.

Testes were collected and fixed in 10%
neutral buffered formalin. Following fixation,
specimens were dehydrated, embedded in wax, and
then sectioned to 5 pm thickness. Sections were
stained with hematoxylin and eosin.

RESULTS

Control testes

Figure 1 show typical histological structure of
testes, in which convoluted seminiferous tubules,
thick basal lamina and 3-4 layers of smooth muscle
cells can be seen (Fig. 1a). The insides of the
tubules are lined with seminiferous epithelium,
which consists of two general types of cells:
spermatogenic cells and Sertoli cells. Different cells
of spermatogenic cells appeared in the tissue,
spermatogonia these are the initial germ cells lying
directly on the basement membrane. A large number
of primary spermatocytes is always visible, which
lie in the cell layer luminal to the spermatogonia.
They appear larger than spermatogonia, secondary
spermatocytes which are smaller than primary
spermatocytes. Spermatids, which lie in the luminal
part of the seminiferous epithelium, that appeard in

two forms the first was small, rounded with central
nucleus, whereas, the second elongated with
eccentric nucleus. Leydig cells were located in the
interstitial  tissue  between the convoluted
seminiferous tubules, Leydig cells occur in clusters,
which are variable in size (Fig. 1b).

Effect of lead acetate

Figure 2 shows histological structure of testes
of lead acetate treated mice. The majority of
seminiferous tubules were shrunken and interstitial
tissue was degenerated (Fig.2a). wavy outline of
seminiferous tubule and irregular basement
membrane were observed, seminiferous tubule
showd wide necrotic areas, small spermatogonia and
few number of spermatocytes were seen, lumen was
filled with cell remnants, distorted spermatids and
rarely mature sperm, severe destruction in the
interstitial tissue was observed (Fig.2b). Figure 2c
showed degenerative changes marked by wide
necrotic areas in the seminiferous tubule, sparse
spermatocytes with large and dark stained nuclei
were appeared while other spermatocytes showed
pyknotic nuclei, absence of spermatids and mature
sperms and ill-defined sertoli cells were noticed.
The irregular basement membranes of seminiferous
tubules were lined with one or two layers of small
acidophilic cells with dark nuclei and several layers
of degenerated cells, different germ cells especially
mature sperms were not seen, in the seminiferous
tubule whereas, hyaline necrotic areas were
observed (Fig. 2d). The interstitial cells of leydig
were also reduced in number and their characteristic
tendency of clumping together to form clusters was
also reduced. All these features were suggestive of
atrophy of the testes.

Effect of corn oil on the lead acetate treated mice
Testes of the mice received ip injection of
lead acetate was followed by oral administration of
corn oil revealed scarcely reduced testes injury
compared to that treated with lead acetate only.
General structure of testes still showed abnormal
feature of irregular seminiferous tubules with
degenerative changes. The outline of some
seminiferous tubules appeared straight but thick.
Multinucleated giant cells were demonstrated within
the lumen of the seminiferous tubule. They exhibited
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Fig. 1. Histological structure of control mouse testes showing a, normal architecture: control testes with normal
seminiferous tubules (ST); b, normal structure of sperm stages, spermatogonia (G), sertoli cell (S), spermatocytes
(SP), spermatids (SPT) normal interstitial tissue (IT) with clusters of leydig cells (L). Magnification: a, 100x, b, 40 x.
Stain hematoxylin —eosin.

Fig. 2. Lead acetate induced testes injury in albino mice a, abnormal testes architecture, destructed and shrunken
seminiferous tubules and degenerated interstitial tissue; b, wavy outline of seminiferous tubule, necrotic areas (N), few
number of spermatocytes (SP), cell remnants in the lumen (R); c, necrotic areas in the seminiferous tubule, sparse
spermatocytes; d, several layers of degenerated cells in seminiferous tubule, hyaline necrotic area, reduction in number
of leydig cells. Magnification: a, 100x, b, 400 x. Stain. Hematoxylin-eosin
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Fig. 3. Corn oil scarcely reduced toxicity induced by lead acetate a, irregular seminiferous tubules (ST),
degenerated areas (D); b, seminiferous tubule (ST) with multinucleated giant cell in the lumen (MG); c, germ cells
(G), different spermatocyts (SP), spermatids (ST), destructed interstitial tissue, collapsed and sparse blood vessels
(bv), (d mag. x-400) thick but straight outline of seminiferous tubule (ST), lumen filled with mature sperm (S), small
cells with pyknotic nuclei (p), interstitial tissue (IT). Magnification: a, 100x, b, c, d, 400x. Stain: Hematoxylin-eosin.

acidophilic cytoplasm and number of rounded
nuclei, it may be formed due to fusion of rounded
spermatids (Figs. 3a,b).Different germ cells was
obvious, spermatids and mature appeared to some
extant in the seminiferous tubules, sections
demonstrated different sizes and shapes of
spermatocytes, some of them were large in size and
contained darkly stained nuclei, others were small
and had pyknotic nuclei and others appeared
completely degenerated. The sertoli cells were
defined but looked faintly, the blood vessels in the
interstitium were sparse and collapse. The
interstitial leydig cells were prominent in whereas,
the interstitial tissue looked degenerated in some
areas and thickened in other areas (Figs. 3c, d).

Effect of flex seed soil on the lead acetate treated
mice
Administration of flaxseed oil to the lead

acetate treated mice showed significant reduction in
testes injury compared to the previous treated testes,
seminiferous tubules were filled with different germ
cells, necrotic areas was reduced, prominent sertoli
cells appeared (Figs. 4a,b) some seminiferous
tubules with thick outline were shrunken and
surrounded by congested interstitial tissue with
number of leydig cells, it was obvious that thickness
in the interstitial tissue was induced due to the
precipitation of fibers (Figs. 4c, d).

Effect of black seed oil on the lead acetate treated
mice

The administration of blackseed oil to the lead
acetate treated mice showed obvious reduction in
testes injury compared to the previous groups. Most
of the seminiferous tubules were more or less
similar to those of the normal control group,
seminiferous tubules looked more healthy with
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Fig. 4. Effect of flaxseed oil significantly reduced the toxicity induced by lead acetate; a, seminiferous tubules
(ST), b, spermatogonia (G) and spermatocytes (SP), prominent sertoli cell (S); ¢, shrunken seminiferous tubule (ST)
with thick outline, clusters of leydig cells (L); d, different stages of spermatocytes (SP), wide interstitial tissue filled
with clusters of leydig cells (L) Magnification: a, 100x, b, ¢, d, 400x. Stain: Hematoxylin-eosin.

Fig. 5. Effect of black seed oil on black seed oil reduced toxicity induced by lead acetate; a, b, healthy
seminiferous tubules (ST), spermatogonia (G), different spermatocytes (SP), multinucleated giant cells (MG), sertoli
cell (S), normal interstitial tissue (IT). Magnification: a, b, 400x. Stained Hematoxylin & eosin.
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normal outline and normal interstitial tissue with
leydig cells. Respectively normal germ cells, sertoli
cells and different spermatocytes were obvious,
some seminiferous tubules contained some giant
cells of spermatids fusion (Figs. 5a.b).

DISCUSSION

Lead is a ubiquitous environmental and
industrial pollutant that has been detected in every
facet of environmental and biological systems
(Kiran et al., 2008). The toxicity of lead remains a
matter of public health concern (Duzgoren-Aydin,
2007) due to its pervasiveness in the environment
and the awareness about its toxic effects (Saleh et
al., 2003). The results of the present work showed
that lead exposure caused testes atrophy manifested
by distorted and shrunkn seminiferous tubules with
thick and irregular membrane, degenerated
spermatogonia and spermatocytes, absence of
spermatids and mature sperm and reduction in the
interstitial cells of leydig, this could be due to
distribution of lead in the seminiferous tubules via
blood stream and then absorbed lead caused
mechanism of toxicity in the seminiferous tubules.
These findings are in agreement with Abdel-
Moneim et al. (2010b) who reported that lead
exposure caused progressive vascular, tubular and
interstitial testicular damage. These results also
agreeded with the findings of Arora et al. (2004),
Giuliani et al. (2005) and Maklouf et al. (2008) who
proved that exposure of lead induced testes injury
represented by apoptotic changes in most of the
germ cells and thickness in the basement membrane
of the seminiferous tubules might be result from
increase in the amount of collagenous fibers that
could result from either over production of collage
fibers by fibroblasts or decrease the rate of collagen
phagocytosis. Corn oil contains linoleinic acid and
significant amount of alpha and gamma tocopherals
(vitamin E) that protect from oxidative rancidity
(Dupont et al., 1990). The present findings revealed
that corn oil scarcely reduced lead acetate toxicity
represented by abnormal feature of seminiferous
tubules and presence of gaint multinucleated cells
within the lumen.

Multinucleated cells were formed of fusion of

two or more spermatids contained two or more
nuclei (Maklouf et al.,, 2008). Currently, the
increasing interest in the potential health benefits of
estrogenic plant compounds, such as flaxseed, is
leading to greater daily consumption. Some of the
interest in flaxseed is attributed to its high content of
the polyunsaturated fatty acid, a-linolenic acid and
its high content of the lignan precursor.Babu et al.
(2000). In full agreement with Abdel-Moniem et al.
(2010b) who stated that degenerative changes
caused by lead acetate were significantly rescued
after treatment of rats with flaxseed oil that the
present results ran with, flaxseed oil significantly
reduced lead acetate toxicity manifested by more or
less healthy seminiferious tubules filled with
different germ cells and prominent sertoli cells.
Nigella sativa (Black seed, BS) has been used to
promote health and fight disease for centuries
(Corder et al., 2003), moreover Al-Ghamdi (2003)
reported that Nigella sativa oil possesses
hepatoprotective effects in some models of liver
toxicity. However, it is N. sativa seeds that are used
in the treatment of liver ailments in folk medicine
rather than its oil. Currently, the present results
proved that black seed oil had valuable effect
against lead toxicity that caused testes injury in mice
stated by healthy seminiferious tubules with normal
out line and normal interstitial tissue in between.

It was obvious from the overall results that
lead as environmental pollutants had hazardous
effects on health, it caused severe pathological
changes on testes, it was found that some natural
products as natural oils, flaxseed oil and black seed
oil could reduce pathological changes induced by
lead acetate, whereas corn oil could not reduce these
changes.
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