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ABSTRACT

This study was done 1o evaluate the effect of lead or cadmium, and their cowibination on testes and

.nmum[ vesicles of male albino rats becditse workers in many industries may exposed to them together. A"

total of 24 healthy adult male albing rats were used divided into 4 groups, 6 rats in each group. The con-

trol group was injected mtmpentonea!ly (Ip) by distilled water daily for 21 days. The second group was
:'ﬁfecred Ip by 10 mg/kg lead acetate dissolved in distilled warer daily for 21 days. The third group was in-:
Jcc.red Ip by 0.5 m,g/Ag cadmmm chloride (CACI2) dissolved in distilled water daily for 21 ddys: On the
other hand the faurth group was injected Ip by combination of 10 mg/kg lead (Pb) acetate and 0.5 mglkg

cad:mum chloride (CAC12) dissolved in distilled water daily for 21 days. The rats were sacrificed after

nvemy four hours from the last dose. The weight of testes and seniinal vesicles were measiired and com-' '
pmed to ccm.r:ol group. The level of reduced glutathione and catalase, s a protéctive marker agdinst ox-
‘idative stress in the tissiie of testes and seminal vesicles were also measured and compared to control-

r,-roup Tlfeu testes anid seminal vesicles prepared for histopathological” examination.” Sections stafited. -

with eosin and J’:emaloxylm staini and examined inder light inicroscope. The results af this study revealed

presénce of a signiﬁt'dnr déciease in the weight of testes and seminul vesicles in rats treated with lead ac-

ctate or cadminm chloride and their combination. Furthermore the level of reducéd glutathione and cata-
luse of testes and seminal vesicles in rats treated with lead acétate or cadmium chioride and in combina-
tion compared ta control group were significamly decreased . In-addition, there was degenerative’
changes in structure, size, and shape of cells of festes and seminal vesicles in rats treated with lead acé-:
tate and cadmiwm chlovide either alone or in combination. The results of this stucly revealed no additive:

effect resulting from the combination of ledd acetate and cadmium chioride in all biochemical and histo- '

logical examination.
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INTRODUCTION

Levels of heavy metals in air, water,
and soil have been increased during the
last years, both in urban and rural areas.
In terms of potential adverse effects on an-
imals and human health, cadmium and
lead are amongest the elements that have
caused most concern. They are considered
the major conitaminants of our environ-
ment (Téatrai et al., 2001). The involvement
of heavy metals including lead and cadmi-
um has been implicated in the aetiology of
male infertility (Batra et al., 2001).

Exposure to lead continues to be a
widespread problem. The general popula-
tion may get exposed to lead due to food
or water contamination, and air pollution
caused by industrial emission and gaso-

line containing lead compounds. Lead is
one of the most widely used metals in in-

dustries. in many countries. DBatteries,
paints, pigments, plastic, ceramic, secon-

dary foundries and welding being the
most important occupational setting (Ercal

et al., 1996). Environmental emission of
lead (Pb) have been reduced in many

countries, nevertheless there is still public

concern about exposure to toxic effects of

Pb upon the general population, especially

in developing countries (Herndndez-
Ochoa et al., 2005). Environmental expo-
sure to toxic levels of lead occurs in a
number of industries with potential ad-
verse effects on the reproductive capacity
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of exposed men (Abul-Nasr et al,, 1999).
The consequence of lead in male repro-
ductive system is far-reading and is at-
tracting increasing attention in the recent
times (Wang, 2006).

Most data are consistent with the hy-
pothesis that lead toxicity is directed at the
hypothalamic pituitary axis. In addition to
this CNS effects, a direct lesticular toxicity
may occur. A number of investigators has
reported the toxicity of lead on the testes
and spermatogenesis (Sokol et al., 1994).
Lead has been correlated with reduced hu-
man semen quality (Alexander et al.,
1996). Emerging data suggests that some
of the effects of lead on testes may be due
to plOdllCthi‘! of reactive oxygen species
(R_OS) (Mariola et al., 2_004)_ .

Cadmium represents a serious industri-

s al and enwronmentai pollutant Its toxici-

ty and adverse effects have evoked a great
c_oncerns abou_t the cpncequen_ces of cad-

‘mium exposure to human (Vtdislav et al,

2006). Itis a typlcal cummulative xenobio-
tic with extremely long b10Iog1ca1 half life.
It accumulates in human tissues particu-
larly in liver, kid_hey, heart, lungs and
testes (Nogyova et al., 1994)._'_ o

Workels engage,.l in occupahons such
as eIechoplatmg, plashc cement and
phosphate fertilizers could be exposed to
large amounts of Cd (Cook and Morrow,
1995). Cigarette smoke is a large source of

.. Vol XIV, No.1, Jan. 20006




Abd-El-Hady, et al..

Cd intake. It is also released to the air,
land and water by human activities dur-
ing combustion of coal and mineral oils,
smelting, alloy processing and minimg op-
erations (Patra et al., 1999). The mecha-
nisms by which Cd induces its toxic ef-
fects are quite variable. The toxicity and

carcinogenicity induced by cadmium in-

‘volve an oxidative stress with: subsequent
oxidative tissue damage (Stohs et al,
2001). -

- The aim of this study was to evaluate
the effects of lead or cadmium, and their
combination ‘on the weight, antioxidant
markers (catalase; and. intracellular . re-
- duced glutathione), and histological struc-
turie of testes and seminal vesicles,because
workers in' many industries may exposed
to them together: -

" MATERIAL AND METHODS

(1) Chemicals :

Cadmium chloride, reduced glutathi-
one , Ellman’s reagent [(5,5-Dithiobis (2-
- nilrobénzoic acu:l), DTNB)] and catalase
standard- were purchased from ICN phar-
- maceutical company, (USA). Lead acetate
was. obtained - from - Kemex Fleming,
(Egypt) All other chemicals were of ana-
lytlcal grades L

(Z)Animaisand Treatments :
- Twenty: four (24) adult healthy Wister

* albino rats, with dn average weight of 150-
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200 gm were used in this study. They
were kept under routine healthy laborato-
ry conditions and were fed normal Purina
chow and tap water ad libitum. The ani-
mals were divided into four groupé, six

‘rats each.: - .

‘Group I served as control group and
was daily injected i-ntrapérit'oriea_ly, (Ip). .
with 1m! distilled water which was used
as solvent to dissolve all Coi_npounds- in-.
jected ina fixed volume 1ml. Group Il was
injected Ip by 10 mg/kg lead a¢e_t:ite dis-
solved in distilled water daily for 21 days
(Batra et al., 2001). Group I was m]ected_

- Ip.by. 0.5 mg/kg cadmium. chloride dis- '_
- solved in distilled water daily for 21 days :

(Patra et al., 1999), Group IV was 1n]ected-_
IP by 0.5 mg: cadmium chlorlde and. 10:
mg/kg lead acetate dxssolved in, dlsuiled |
water dally for 21 days

One day after the Iast mjecuon ail rats_"
were sacrificed by decapitation. :__Testes_

~ and.’ seminal vesicles were , taken out,

weighed and prepared for measurements_

- of antioxidants markers and Iustopalho-

ioglcal exammahon

(3) Measurement of Testes ;md Seml-'

nal Vesicles Wclght L

The weight of testés (gm) and sem;—l

nal vesicles (mg) in all trealed groups

were weighed and compared lo control

group by electronic balance (Scaltec, Ger-
many)- : |

. Vol.XIV, No.1, Jam. 2606
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(4) Measurements of Antioxidanls
Markers :

Approximately 0.5 g sample of testic-
‘ular tissues or seminal vesicle were re-
moved from each animal, rinsed in ice
cold saline and blotted carefully. They
were placed in an ice-cold glass homogen-
izer containing phosphate buffer (at PH 7).
After homogenization a part of homogen-
ate was used for estimation of catalase

(CAT) activity and the remaining part

was used for intracellular reduced glutath-
ione {GSH) estimation. Catalase 'activity
was determined by its ability to decom-
pose H202 according to the method of
Luck (1963). Immediately before assay,
1:500 dilution of the concentrate tissue ho-
mogenates were prepared with phosphate
buffer. The activities of CAT were deter-
mined using standard solutions of CAT.
The levels of enzyme activilies were cx-
pressed as u/mg protein, For estimation
of intracellular reduced glutathione (GSH)
an equal volume of 10% metaphosphoric
~ acid -was added. to the homogenate and
mixed by vortexing. The mixure was al-
lowed to stand for 5 min at room tempera-

ture. After centrifugation for 5 min, the su~
pernatant was collected carefully without

- disturbing the precipitate. The: GSH con-
tents of the neutralized supernatant was
measured by spectrophotometer (LKB Bi-
ochrom, ‘England) using Ellman'’s reagent
[(5,5-dithiobis -  (2-nitrobenzoic  acid),
(DTNB solution)] according to the method
of Griffith (1980). A standard reference
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curve was prepared for each assay. Re-
sulis were expressed as nmol GSH/mg
protein. Protein contenits were determined
using the method of Lowry et al., (1951)."

(4) Histopathological Examination: -

After sacrification of animals, samples: .
of the testicular tissue and seminal vesi-.
cles were fixed in 10% formaline, dehy-
drated, cleared, embedded in paraffin,
and were sectioned at 7um. Deparaffi--
nized sections were stained with haema-
toxylin and eosin (H.&E. stain) for light
microscopical examination (Pearse, 1985).. -

(5) Staﬁshcal An.xlysxs .
Statistical analysis was done usmg stu-
dent's t-test by SPSS computer program.

~ The data were. pr(,sented in the form of

meant standard deviation (SD). P value -
>0.05 was considered insignificant while P
value <0.05 was considered significant. P
< 0.001 was considered highly significant.

RESULTS .. oo

Table (1) shows the effect of lead; cad-
mium, and their combination on weight of
testes and seminal vesicles. There was sig-
nificant’ decrease. in weight of: testes. in
comparison - with: control - group.. The
weight of the testes in control was (1.59 +
0.09) and the lead acetate treated group
was (1.02 + 0.04 in cadmium chloride
treated group was (1.09 &+ 0.08), and in
their combination was (0.99 + 0.09). The
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seminal vesicles weight expressed-in mg
showed a highly significant decrease in
lead acetate treated group (686 + 9.37), in

cadmium chioride treated group (726. 85 +
388) and in their combmatlon (7164 +
7. 66)

Table (2) shows the effect of lead, cad-

mium, and their combination on CAT ac-
tivity in testes and seminal vesicles. Activ-
ity of CAT was decreased significantly in
animals treated with lead acetate (10 mg/
kg) to a level of (0.98 + 0.03) and (0.62 +
0.06) in testes and seminal vesicles respec-
tively. Catalase “activity in. rats treated
with cadmium chloride (0.5 mg/kg) was

'51gn1f1cantly decreased in testes to (0.86

+0.02) and {0.58+0.03) in seminal vesicles.
Co-administration of lead acetate and cad-

" mium  chloride * also - significantly - de-
creased the CAT activity in both testes and-

semmai vesrcles R

' Table (3)5shows the' effect of lead, cad-
mium, and their combination on reduced
GSH of testes and seminal vesicle. The in-
traperitoneal injection of 10 mg/kg lead
acetate in ‘rats produced- significant de-
crease of reduced GSH in testes (24.23 +

2.07) and (16.2 + 1.05) in seminal. vesicles. '

After injection of 0.5 mg/kg cadmium
chioride the level of GSH was (27.9'+ 2.06)
and (154 + 1.46) in testes and semina_l ves-

icle respectively. Co-administration of two

metals produced also significant decrease
in GSH level in both organs (23.78 + 2.18)
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in testes and (14.36 £ 1.23 in seminal vesi-
cles.

The histological examination of the tes-
ticular specimens obtained from animals
injected with lead acetate (10 mg/ kg daﬂy__
for 21 days) showed distortion of shape_.
and size of seminiferous tubules with dis-
organization and vacuolation of spermato-

genic cells (Plate-1, Figs. 2-4)

. Cadmium chloride administrarion (0 5
mg/kg daily for 21 days). produced more_ )
damage in the form of atrophy of seminif-
erous tubules, obliteration of lumen of tu~ 
bules with marked fibrosis in. the mtertu—'
bular. spaces. Abnormal fusion between

- the tubules and small sized destructed tu-_ :
“bules were also present (Plate-Z Flgs 5 7)

Co admlmstrahon of leacl acetate and__'
cadmmm chlorlde produced degenera—
tion, dlsorgamzanon and sloughing of ger-

- minal epithelium with arrest of spermato-

genesis but there was no addmve or '
synerglsnc effect in this group in comparr-
son with lead acetate or cadmium chloride
administered alone (PIate~3 Plgs 8-9)

The h1stolog1cal exammahon of the

-seminal vesicles of rats treated w1th lead o

acetate 10 mg/kg daily for 21 days

- showed destruction of the epithelial lining

cells with complete absence of the glandu-_

lar secretion (Plate-4, Figs. 11 -12). Cadmi-

um chloride admlmstrauon ina dose level

.. Vol.XIV, No.1, Jan. 2006
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0.5 mg/kg daily for 21 days produced
marked reduction in the mucosal folds,
with decrease in the secretion (Plate-5,
Figs. 13-15}. Co~administration of lead and
cadmium showed changes equal to cadmi-

um alone with no:additive or synergestic

effect (Plate-6, Figs.16-18).
 DISCUSSION -~~~

Lead salts are amb‘ng the oldest known
spermicidal agents. Evidence of the dele-
terious effects of lead on human reproduc-
tion dates back to the ancient Roman and
Greek civilization (Gilifillan, 1965). -

‘The present study, stiowed significant
decrease in weight of testes and seminal
vesicles. Histopathological examination of
testes in lead treated animals showed dis-
tortion of shape and size of seminiferrous
tubules with degeneration of the germ
cells: The ‘seminal vesicles treated with
lead appear with abserice of glandular se-
cretion. ' ' .

Patallel fo these structural effects there

was significant decrease in the enzymatic
(catalase) and non enzymatic (intracellular

reduced glutathione) antioxidant markers
in the testicular tissues. - '

In ‘agreement with the present study,
Wang et al., (2006) reported that mice

treated with lead showed thin seminifer-:

“ous tubules and disappearance of most
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spermatids. Leydig cells showed shrunken:. -
cells with pyknotic nuclei and evidence of -
destruction.

Batra et al., (1998) postulated that the
testicular histoarchitecture may be due to"
accumulation of lead in testicular tissue.

An emerging data suggest that some of . -
the effects of lead on testes may be due to -
production:- of ‘reactive - oxygen: species -
(ROS) (Mariola et al., 2004). On the other-
hand Marchlewicz et al., (1993) reported..
that the lead content in. testes of the ani- -
mals treated with lead acetate did not dif-
fer significantly from the value of this ele-
ment in gonads of control rats. Opposite
to the results of the present study Murthy: .
et al, (1991), Wenda-Rozewicka. et al.
(1996) and Richter et al., (1997) concluded -
thats no changes of testes and epididymis-
were detected by histological observation,
in spite of marked accumulation of lead in
blood and testicular tissues which leads to
changes in spermatogenesis. -

‘ Thoreux-Manlay et al.; (1995) reported.
that germ cells and Sertoli cells did not ap-.
pear to be the major targets of lead but the
accessory sex - glands are such a. target..
Also, Boscolo et al., (1988) stated that lead
was not augmented in testes and examina-
tion by light microscopy did not reveal al-:
terations. Ultrastructural examination of
the testes with both transmission. and
scanning electron microscopy did not evi-

.« Vel XIV, No.1, [Jan. 2006
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dence modifications in the external part of
the seminiferous tubules in spermatogenic
cells and in connective tissue including the
leydig cells.

Corpas et al., (1995) reported that rela-
tive testicular weight and gross testicular
structure were not altered by lead lreat-
ment, These results were opposite to the
present study which showed significant
decrease in testicular weight.

“Similar 1o the results of the present

| study;Pinoh-L‘ataillade et al. (1993} report-

ed that after lead acetate ingestion seminal
vesicle ~“weight - dropped  significantly
which might suggest'an'aiteration in the
pattern of testosterone secretion.

‘Lahadelie; (1995) stated that lead ace-
tate leads to atrophy of seminiferous tu-
bules with inhibition of spermatogenesis
but no change in weight of testes and sem-
in’dl Vesicles. IR

Janecki et al., (1992) reported that single
injection of CdCI2 at a dose as low as 20
umol/kg catised a rapid and severe testic-
ular vedema followed by hemorrhage and
testicular necrosis. With moderate doses
of CdCl2, the spermatogenic function re-
covered after about 1 month whereas the

‘higher doses result in irreversible sterili-

ty.
" El-Ashmawy and Youssef, (1999) re-
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ported that exposure to CdCI2 significant-
ly decreased the weight of testes, epididy-

mis and accessory sex organs and pro- . -

duced degenerative changes. in testes, .
epididymis and seminal vesicles.

The present study demonstrate’ that.
cacdmium - treated testes showed more
damage than lead, in the form of atro-
phied seminiferous tubules, obliteration of -
lumen of tubules with marked fibrosis.
These were associated with significant de-
crease in enzyma‘tic {catalase) and non en-~
zymatic (reduced glutathione) antioxidank
markers decrease - in
weight of either testes or seminal vesicle
with apparent equality between the cad-
mium group and co-administration group.

and - significant

Lead produced lesser effects.

Koyuturk et al:;, (2006) agreed with the-
present results as they stated that there
was- serious  damage in the integrity. of
spermatogenic cells of ‘seminiferous tu-
bules and also’ necrotic- cells and debris

~ were examined in- the seminiferous tu-

bules. Contrary to the present study Fran-
cavilla et al., (1981) showed an increase in

 testicular and epididymel weight due to

edema, While Teiichiro et al., (2002) re-
ported that no changes in testicular weight
have been reported in some subchronic
cadmium intoxications -

In agreement with the present study re-
sults, Kojima et al., (1992), reported that

Vol, XIV, No.1, Jan. 2006
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the testicular weight decreased after 5
days of cadmium administration which in-
dicate that testicular damage involves the
initial hemorrhagic necrosis followed by
testicular atrophy. Also Yang, et al., (2003)
mentioned that cadmium is directly toxic
to primary cultured Leydig cell in vitro.
toxicity includes reduced cell viability and
testosterone secretion, increased lipid per-
oxidation, decreased antioxidative ability,
and DNA damage. Also study of Biswas
et al,, (2001) showed a marked testicular
hypoplasia, and reduction in testicular
weight have been attributed to the necrot-
ic and degenerative cadmium-induced
changes. . |

_The'.-c'urr'ent' study shows that glutathi-
one (GSH) is most abundant cellular thiol,
which serves to"protect against vartous
forms of metal toxicity as well as cadmi-
um (Dalton et al., 2004). The activity of an-
tioxidant enzymes such as catalase, glu-
tathione . reductase, . and superoxide
dismutase, was decreased in lead-exposed
rats and levels of the antioxidant molecule
GSH were strongly correlated with lead
intoxication (Hsu, 1981). GSH is also
known as free radical scavenger and po-

tent inhibitor of LPO. It was also demon-

strated that GSH levels might be direct or
indirect targets of Cd exposure in testicu-
lar tissue (Arthur, 2000)

Similar to the present results, Liu etal,
(2001) and Koyuturk et al., (2006) stated

Mausoura J. Forensic Med. Clin. Toxicol.
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that histopathologic changes in testes are |
associated with reducing GSH and in-
creasing lipid peroxidation upon CdCiZ_

administration. The co- admlmstrahon of -

lead and cadmium was investigated in dif-
ferent organs by different authors. Lead as
an environmental Contamirian_t is often .
combined with cadmium which has ef-

fects similar to those of lead so ihat then‘__.__
effecls are additive (Liyu, 2(}03)

Pillai and Gupta (2005) reported that
various oxidative stress parameters in the
liver of rats co-exposed to lead and cadm;-_ _
um may result from an mdependent effect
of lead and cadmium and also from thelr
interaction such as changes in metai accu-_
mulation and content of essentlal elements
like Cu, Zn, and Fe. Khare et al., (1978) re-
ported that there was no synergistic effect
of lead acetate and cadmium chlek‘ide in-
jected into the pfostate._ o

Nampoothm ard Gupta (2006) con—_l

‘cluded that lead and cadmium in isolation

and in combination cause oxidative stress.

They also stated that lead and cadrruum in
com_bmatmn did not show additive or syn-
ergistic 'effect in studie'd organs'in"dicating'
the competition between them due to sim-
ilarity in electroruc afflmtxes

Kaczmarek-WdOWiak- et el._, (2004) r_e_—:

ported that single and combined exposure

to small doses of lead and cadmium in
rats results. in the changed parameters

. Vol. XIV, No.1, fan. 2005
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showing the stimulation of lipid peroxida-
tion and antioxidant system along with in-
teraction in their influence.

The effect of lead and cadmium on the
hypothalamic pituitary axis were studied
in proestrous rats by Pillai et al., (2003).
They concluded that the effects produced
by the combined treatment of metals are

not additive.

Skoezynska et al., (1994) mentioned that
changes in the copper and zinc concentra-

tions in tissues in the combined exposure

to lead and cadmium are similar to those
induced by single lead (heart and brain) or
single cadmium (liver and kidney) intoxi-
cation.

Molinero et al., (1999) reported that
there was no any gross structural changes
in testes of Pb - Cd treated groups but the
total number of prospermatogonies were
increased and the diameter of seminifer-
ous tubules were decreased in treated
groups. Their results suggest that the co-
administration of both cations (Pb and Cd)
produced significant alterations in testicu-
lar function.

Der et al., (1976) revealed that after 20
days of injection of rats with 25 ug of both
lead and cadmium, testes showed absence
of spermatogenesis in some seminiferous
tubules indicating that injection of low
levels of lead and cadmium together have
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a more synergetic damaging effect on rat
testes than higher levels of lead or cadmi-

[

um alone.

In the present study the changes in vari-
ous biochemical parameters or histopé tho-
logical structure of the testes and seminal
vesicles of male rats exposed to lead and
cadmium might result from independent
individual effect of lead or cadmium and
also from their interaction.

" The present study revealed that com-
bined exposure of male rats to lead and
cadmium showed effect parallel to the ef-
fects- of cadmium alone rather than lead
alone at the level of histopathology of
testes. The seminal vesicles showed equal
structural changes in cadmium and co-
administrated group while lead alone pro-
duced minimum effect. At the level of an-
tioxidant markers there was no difference
in the three examined groups either in
testes or seminal vesicles. These results in-
dicates that when cadmium and lead are
present together, cadmium mediates ma-
jor effects due to its more reactive nature.

CONCLUSION
AND
RECOMMENDATIONS
In conclusion, co-exposure to lead and
cadmium produce major changes in male
rat sex organs (testes and seminal vesicles)
and decrease in antioxidant states (re-
duced glutathione and catalase). There
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was no synergistic or additive effect in
testes and seminal vesicle as described on
many other organs by different authors.

Presence of a community based lead

Maiunsoura |, Forensic Med. Clin, Toxicol.
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and cadmium prevention programs. Peri-
odic examination of workers exposed to
lead and cadmium with investigation: of..
their reproductive function are recom-
mended.
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- Tabie (1): Effect of cadmium , lead and their combination on the weight of testes (gm) and

seminal vesicles (mg) of rats,

Group

Organ ™ . . _ e
Testes 1.59 + 0.09 1.02 + 0.04%% | 1.09+0.08%* 0.99+ 0.09%#

Seminal vesicles 808.85+ 5.57 686G+, 37%* 726+3.88%* - | 716.4+ 7.66%¥

Comtrol | .. Pb | Cd. Cd +Pb

The result represent mean & SD

**P value < 0, 01 vs. control:

Table (2): Effect of cadmium , lcad and their c@mbmatlon on CAT actmty (U/mg protem) in

: testes arid seminal vesxcies of rats.

_Group | - L T S R
L . Control 0 Pb . Cd:- | Cd+Pb |
Organ N B R R R

Testes -~ | 186£0.02 [ 098+0.03% | 0.86%0.02%* 0.91 £ 0.05%*

Seminal vesicles 0.91 £ 0.04 0.62 £ 0.06** 0.58 + 0.03** 0.59 £ 0.02%*

The result represent mean £ SD

**P < (0.01vs. control

Table (3): Effect of cadmium, lead and their cofnbinali'oh_' on reduced GSH level (nmol/mg

protein) in testes and seminal vesicle of rats.

Group - BESEETECSRITIEE SRR :
Control OPb S Cd Cd+Pb
Organ L . . :

Testes - | 41.82+3.02 242312 .07** 27.9+2.06%* | 23.78+2.18**

‘Seminal vesicles | 20.80 % 1.83 162+ 1.05%% | 154+ 1.46%* | 14.3621.40%* |

The result represent mean = SD

**P < (0. 001vs control

Mansoura |, Forensic Med. Clin. Toxicol. oo Vel XIV, No: 1, fan, 2006 -




Abd-El-Hady, et al...
28

Fig (1): Control Testis

A photomicrograph of a section in the rat testis of a control group showing seminiferous tubules ST with different
stages of spermatogenic cells(1) and intact leydig cells (L.C.). : (H & E X 400)

; [y —

~ Fig(4)
Plate-1 Figures 2-4, Photomicrographs of sections in rat testis of group (I) rats showing:
Figure (2): Degenerated spermatogenic cells (1) with decrease in the number of germ cells in some small seminiferous
tubules (ST). ' (H & E X 100).
Figure (3): Distorted seminiferous tubules with congested blood capillaries (C) , shrunken leydig cells (1) with dense
nuclei hunged in the oedematous intertubular spaces. (H & E X 100).
Figure (4): Distortion in shape and decrease in size of seminiferous tubules,. disorganized spermatogenic cells with
vacuolated cytoplasm, dense nuclei and detached myoid cells (7). (H & E X 400).
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Plate-2, Figures 5-7: Photomicrographs of a sections of the testis of group Il rats showing:

Figure (5): Distortion of the germinal epithelium lining the atrophic seminiferous tubules (f). (H & E X 100).

Figure (6): Obliteration of the lumen of seminiferous tubules, shrunken, haphazardly arranged reduced germ cells with
small sized dense nuclei and empty spaces between the degenerated cells (V). Leydig cells appeared with small

dense nuclei (1). (H & E X400).
Figure (7):. Abnormal fusion between the tubules (1) and small sized destructed tubules with separation of myoid cells
(1) with marked fibrosis and cellular infiltration in the intertubular spaces. (H & E X 400).

Fig(8) ' Fig.(9)

Plate-3, Figures 8-9 : Photomicrographs of sections of the testis‘of group (IM)rats showing:
Figure (8): Seminiferous tubules with advanced degeneration of the germinal epithelium. Widespread deposition of

acidophilic exudates (1) in the intertubular spaces is present. . (H & E X 100).
Figure (9): Disorganization, sloughing of spermatogenic cells and their exfoliation in the lumen of the oedematous
seminiferous tubules with arrest of spermatogenesis in some tubules (T). (H& E X 200).
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Figure (10): Conirol of seminal vesicle

Photomicrograph of a section in the rat seminal vesicle of a control group showing mucosa with
intact mucosal folds(1) and musculosa (M). Note: the secretion in the lumen (S) .
(H & E X 200)

Fig.(12)

Plate-4, Figures, 11-12; Photoricrographs of a sections in the seminal vesicle of group (I) rats showing:
Figure (11): Decrease in the height of the mucosal folds (1) and absence of the glandular secretion, the epithelial cells

appeared with small and dense nuclei. (H & E X 200).
Figure (12): focal destruction in the cpithelial lining cells(1), dense, nuclei in the resting cells and foam cells (1) and
complete absence of the glandular secretion. ; (H & E X 400).
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Fig(13)
.\5\ ‘;‘.
Fig.(14)
Fig.(15)
Plate-5, Figures, 13-15: Photomicrographs of a section in the seminal vesicle of group II rats showing:
Figure (13): Marked reduction in the mucosal folds (1) and absences of the secretion . (H & E X 100).
Figure (14): The mucosal folds of the vesicle exhibited decrease in the height of the epithelial cells and decrease in the
secretion, with oedema around the mucosal folds . : (H & E X 100)
Figure (15): Decrease or complete loss of mucosal folding (7) - : ' (H & E X 400).
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Fig.(18)

Plate-6, Figures,16-18: photomicrographs of sections in the seminal vesicle of group III rats showing:

Figure (16) Destruction and disorgauization in the lining epithelial cells (1). and decrease in the mucosal folds with
vacuolation in the lamina propria (V). (H & E X 200).

Figure (17);: The mucosal folds surrounded by oedema, the llmng epithelial cells decreased in the height with absence
of glandular secretion. (H & E X 200).

Figure (18): destruction in the epithelium in some areas, exfoliation of some cells in the lumen (1) and focal
degeneration with vacuolation in the musculosa (V). (H & E X 400).
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