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SUMMARY

The current study was carried out to evaluate the

 toxic effect of thallium on fertility of male albino

' rats as well as possible inhibition of adverse ef-

fects by using potassium as a prophylactic drug.
The oral LDsg value of thallium was determined
as 15.49 mg/kg B.wt.. In reproductive toxicity ex-
periment, 90 male rats were divided into 6 groups
the first group was a control group, the second
group was given potassium chloride daily at a
concentration level of 0.36 % in feed as a positive
control group. The third and fourth groups (A, B)

were administrated orally thallium at a concentra-

tion level 1/20 and 1/10 LDs daily. The fifth and

sixth groups (C, D) were intubated with 1/20 and
1/10 LDsg daily with the addition of potassium
containing diet (0.36 %) for two months. The
clinical symptoms observed were recorded. Five

male rats were sacrificed at monthly intervals.
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The results revealed that thallium induced ad-
verse effects in male reproduction in all thallium
treated rats with or without potassium, whereas
animals received thallium with potassium showed
lesser effect. The effect was dose and time depen-
dent and the most affection appeared in group (B)
which was given 1/10 LDso. These adverse ef-
fects were in the form of decrease in relative
testes' weights; however, seminal vesicles and
prostate glands weights were significantly in-
creased in comparison to controls. Testicular
sperm count, sperm motility, alive sperm percent-
ages were significantly reduced, meanwhile,
sperm cell abnormalities increased. Fertility was
significantly reduced in groups' dosed thallium
with or without potassium in that the number of
females impregnated by them was significantly
reduced to record 0% in group (B). Abortion was
observed in group (A); resorption, significant

drop in number of implants/litters and alive
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wistopathological studies:

postmartem examination was performed and
pR0e specimens were collected from testes, epi-
Adymis, prostate glands and seminal vesicles
R histopathological examination. These were
smmersed in 10% neutral buffered formalin solu-
soa for at least 24 hours, routinely processed by
ae standand paraffin embedding technique and
cained with hematoxylin and eosin (Bancroft et
o, 1999).

11I- Immunohistochemical studies:

They were performed on normal rat testes and
wstes of intoxicated rats with 1/10 LD for two
months for detection of Ps3 protein using avidin
biotein immunoperoxidase complex method. The
P53 protein accumulates in response to a number
of cellular stresses such as DNA damage generat-
ing by many insults like chemical toxicants (La-
kin and Jackson, 1999; Offer et al., 2002 and
Abou Donia et al., 2003).

Biological reagents:

I-' Mouse monocolonal antibody. Anti- Ps3 pro-
tein (D07) available by BioGenex Laboratories
Inc. USA.

2- Antimouse biotinlated secondary antibody and
streptavidin peroxidase were used as a conju-
gate.

3- Dab. Diaminobenzidine: a peroxidase precipi-
tating substrate available by Lab. Vision. Co.
USA.

Paraffin sections from normal control rat testes

were used as positive controls.

Statistical analysis:

The obtained data were statistically analyzed us-

ing the Analysis of Variance (ANOVA). Two

way classification according to SPSSI1 (2002)

computer program.

RESULTS

Determination of LDgg:

In the current work, the acute oral LDs of thalli-
um in thallium nitrate was calculated as 15.49 mg
thallium /kg B.wt. in male albino rats (Table, 1).

Table (1): Determination of acute oral LDs; of thallium nitrate in adult male albino rats

according to Finney (1964).

Groups Dose No. of rats in No. of dead Mortality%
(mg/kgB.wt.) cach group animals
1 L) 4 (4] 0
2 10 4 2 50
3 20 4 3 75
a 40 4 4 100

Calculation of LDsp:

M=x,+ w.\NQlQ-._\Z

Log LDsgo= Log 40 + 1/2 Log2 - 9/16
= 1.60206 + 0.150515 - 0.5625
= 1.190075

LDso = 15.49 mg thallium /kg B.wt.
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R There was a decrease in alive fetii and an

¢ in dead fetii and malformed percentage
P

L NP (A), group (D), group (C) at the
»e

I R IRRREREEIRERNNRRmw R ..,

following manner. The malformed fetii were in

the form of hacmatoma and stunt tail.

Table (2): Effect of thallium with or without potassium chloride on relative weight of

sex organs compared to —ve & +ve controls. (Means+S.E)

e

Aa, Bb Significantly different between two comparison groups against capital litter at P

< 0.05-using LSD.
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Testes Seminal Vesicle Prostate
Bl -ve control 1.63+0.112% 0.49 + 0.087% 0.16 £0.016*
+ve control 1.60 + 0.082° 0.48+0.031° 0.156 + 0.018°
Group(A)
e 1.58 +0.096 0.465 0,008 0.160+ 0.015
50
Group(B) |
£ o 136+0.087° | 04510058™ 0.185+0.016%
m 1/10 LDsg
= Group(C) .
ek 1.65 % 0.083 0.46 + 0.022 0.163+0.017
50
Group(D)
Ls rme% 1.62+0.078 0.48 £ 0.019 0.165 + 0.025
50
[ F-calculated 11.321% 10.2124 5.541#
-ve control 1.64 £0.109% 0.52 +0.092" 0.162 +0.022*
+ve control 1622 0.091° | 0.51+0.066™ 0.161 % 0.024°
Group(A) ;
TR 1.53+0.073% 0.65 0.039™ 0.160 £ 0.021
50
% Group(B) b
2 . 1.30£0.070 0.68+0.110™ 0.173 £ 0.017*
= 1/10 LDso
g
Group(C)
2 AL 1.65+0.110 0.60 % 0.012% 0.158 + 0.026
50
Group(D)
" 141£0.056® | 0.580.013" 0.164 + 0.024
50
F-calculated 9.844# _ 1.714# 8.874#
# Significant at P <0.05
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Table (3): Effect of thallium and thallium with potassium chloride on semen analysis.

Count x106/ Motility Live Abnormality”
epididymis % %
-ve control 58.2+2.18" Na 95a 8¢
+ve control 56.0 £2.34° 90a 2a e
Group(A) g : s
S+3.52 1
1120 LD 8.5+3.52 c Sc 28a
Group(B)
5 41.6+3.67° 50d d
é 1/10 LDy, 1.6 £ 3.67 68 35a
- Group(C)
50243.67° 72b 80b 20b
120 LDsp+ K ’ ;
Group
i 45242.96" 55d 704 32
1710 LDsp+K
F-calculated 10.261#
-ve control 57.6+2.29" 88a 93a 10d
+ve control 58.6+2.71° 90a 92a 9d
Group(A) 43.7£3.14°
40c 60b 34b
1120 LDsg
” Group(B) 38.2+2.14™
£ 35¢ 50c 50a
g 1/10 LDsg
E Group(C) 464 £3.68%
60b 70b 27c
1720 LDg+K
Group(D) 40.6%3.16" . S
, 40c 55¢ 3T
1/10 LDsg+K
F-calculated 10.112# 8.974# 11.654# 12.354#
# Significant at P <0.05
Aa, Bb Significantly different between two comparison groups against capital litter at
P <0.05 using LSD. o
a,b, c, d Significantly different against different letter using Fischer Exact Probability
Testat P <0.05
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Pathological studies:

Thallium treated animals:

I- Gross pathology:

At one month of intoxication:

The testes were oedematous, swollen and soft in
consistency with prominent congestion of the
blood vessels. The epididymis was slightly en-
larged and the lobes of both the prostate glands
and seminal vesicles exhibited oesdematous

swellings.

At two months of intoxication:
The testes were reduced in size, relatively hard in
consistency and on cut section, it had coarse

granular appearance.

In one male rat, the two lobes of the seminal vesi-
cles were reddish in colour with minute petechial
haemorrhages on its surface. On cut section, free

blood oozed out.

II- Microscopic pathology

In group (A) at 1 month:

I- Testes:

The testicular blood vessels were widely dilated
and engorged with blood and the presence of fo-
cal small areas of haemorrhage in the interstitial
tissue.There was a marked oedema of the intersti-
tial tissue with intratubular faintly eosinophilic

fluid in the lumina of some seminiferous tubules.

The most prominent changes in the testes were.

disorganization of the seminiferous epithelium

922

associated with a release of immature dislodged

germ cells into the tubular lumina (Fig. 2A).

Some seminiferous tubules revealed degenerative
changes of the sertoli cells emphasized by the ap-
pearance of large pleomorphic cytoplasmic vacu-
oles of definite borders (Fig, 2B). Meanwhile,
other tubules cx.hibited reduced numbers of the
spermatocytes and round spermatids with inhibit-

ed release of elopgated spermatids. Irregular con-

torus of the basal lamina were evident in most tu- |
bules. In few seminiferous tubules, there were |
marked a degenerative changes of the spermatoc- |

ytes emphasized by deeply eosinophilic cyto- |

plasm with pyknosis, of the nuclei. Meanwhile
degeneration of round spermatids was manifested
by peripheral condensation of the nuclear chrom-

atin (round ring nuclei) (Fig, 3A).

Furthermore, other seminiferous tubules showed
necrosis of the spermatocytes and round spermat-
ids represented by strongly eosinophilic cyto-
plasm, karyolysis of the nuclei and exfoliation
into the tubular lumina (Fig. 3B). The endothelial
cells of some testicular blood vessels appeared
swollen with intracytoplasmic vacuoles of van-
able sizes and pyknotic nuclei. In few instances,
there were wide dilatations of the intra testicular

rete testes beneath the tunica albuginea.

11 Epididymis:

There was a wide dilatation of the epididymal

blood vessels with perivascular mononuclear cell
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ss,cgmions (Fig, 4A). Immature spermatogenic
:pi(hclial cells were detected in the lumen of
gme epididymal ducts (Fig, 4B). Most of the ep-
id;dymal ducts exhibited irregular contours, The
tpi(hclinl linings of some epididymal ducts
¢owcd vacuolations of its cytoplasm. In some
pstances, cystic dilatations of some epididymal

jucts were evident.

fil- Prostate glands:
there were mild degenerative changes of the epi-

melial linings of the prostatic acini.

IV. Seminal vesicles:

There were small areas of haemorrhage in the lu-
men of the seminal vesicle lobules admixed with
few lymphocytes.

Degenerative changes of the epithelial linings of
some seminal vesicle alveoli were noticed in
many instances emphasized by the appearance of

intracytoplasmic vacuoles of variable sizes.

In group (B) at 1 month:

I- Testes:

There were marked degenerative changes of the
Sertoli cells manifested either by severe vacuola-
tion of its cytoplasm (Fig, 5A) or by the appear-
ance of faintly eosinophilic cytoplasm with pyk-
nosis or karyolysis of its nuclei (Fig, SB).

L]
In most seminiferous tubules, the spermatogenic
epithelium revealed degenerative and/ or necrotic
changes with absence of normal architecture,

923

The necrotic germ cells were exfoliated into the
tubular lumina and exhibited strongly eosinophil-
ic cytoplasm with pyknosis or karyolysis of its
nuclei (Fig, 6A). Meanwhile, degenerated round
spermatids revealed peripheral condensation of

the nuclear chromatin (round ring nuclei).

Sometimes, the exfoliated germ cell obliterated
the tubular lumen and admixed with cellular de-
bris or organized in the form clumped necrotic
material with numerous bucklings of the basal
lamina (Fig, 6B).

Sometimes, the degenerated round spermatids
coalsce with each other to form multinucleated
syncytial giant cells with few numbers of the ger-

minal epithelium (Fig, 7A).

In few instances, there were abnormal configura-
tions of elongated spermatids which were dis-
placed and scattered in all layers of the spermato-

genic epithelium (Fig, 7B).

One of the most important findings in this group
was the detection of misshaped elongated sper-
mertids retained deep in the seminiferous epithe-

lium at the periphery of the tubules (Fig, SA).

In one male rat, there was a moderate accumula-
tion of sperms in the dilated intra testicular rete
testes beneath the tunica albuginea admixed with
exfoliated immature germ cells within its lumina
(Fig, 8B).
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I1- Epididymis:

The epithelial linings of the epididymal ducts ap-
peared vacuolated with oedema and mononuclear
cellular infiltrate in the interstitial tissue (Fig,
9A).

In few instances, necrobiotic changes were de-
tected in the epithelial linings of some epididy-
mal ducts and desquamated into the ductal lumi-
na (Fig, 9B). Immature germ cells were seen in

the lumen of some epididymal ducts.

I11- Prostate glands:

The interstitial blood vessels were widely dilated
and engorged with blood, Focal necrobiotic
changes of the epithelial linings of some secreto-
ry acini that were desquamated into the acinar lu-
mina, (Fig, 10A). Moreover, mononuclear cell in-
filtrate were detected in the interstitial tissue,

1V- Seminal vesicles:

The interstitial blood vessels were widely dilated
and engorged with blood. The epithelial linings
of some alveoli were vacuolated meanwhile ne-
crosis and exfoliations of the lining epithelium of
other alveoli were evident (Fig, 10B).

In group (A) at two months:

The same changes encountered in the group of
rats intoxicated for 1 month in addition to:
Hyaline thickening of the epithelial basement
membrane of most of the seminiferous tubules

with absence of radial crientation of germ cells.

There were degenerative and necrotic changes of
the spermatogenic epithelial cells emphasized by
dislodged cells, irregular cell borders, strongly
eosinophilic cytoplasm and karyolysis of its nu-

clei.

In some instances the lumina of some sem?; iie;-

ous tubules were ~tiiiciatea witih exfoliated ne-

crotic germ cells admixed with cellular debris |

(Fig, 11).

Cytoplasmic vacuolation of some germ cells
were detected in some tubules meanwhile an ar-
rest of maturation of spermatogonial cells was
evident in other tubules particularlly at the sper-
matocyte phase (Fig, 12A).

Marked undulation of the basal lamina with the
appearance of immature germ cells within its lu-
mina particularly leptolene and pachytene sper-

matocytes was also seenin some tubules.

One of the most important pathologic entities
was the focal germ cell depletion represented by
the appearance of large vacuoles and/ or spaces

retained deep in the spermatogenic epithelium

with sharp irmegular outlines in some seminifer- |

ous tubules (Fig 12 B and 13A).

In few tubules, a marked decreased cellularity of

the germ cells which were totally exfoliated into |

the tubular lumina (Fig, 13B) was recorded.

924
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11, Epididymis:
The changes were nearly similar to group (A) at
one month. Moreover, necrosis of the epithelial

linings of some epididymal ducts was more evi-

dent.

111, Prostate gland:
The changes were nearly similar to group (A) at
one month. Moreover, focal hyperplasia of the

epithelial linings of some secretory acini was
seen.

IV. Seminal vesicle:

The changes were nearly similar to group (A) at
one month.

In group (B) at two months:

I- Testes:

There were severe degenerative and necrotic
changes of the spermatogenic epithelial cells with

reduced numbers of the germ cells.

The necrotic spermatogenic epithelial cells were

exfoliated into the tubular lumina.

Moreover, the lumina of some seminiferous tu-
bules showed accumulation of sperms within its
lumina (Fig., 14A) as well as in the lumina of the

intratesticular rete testes (spermiostasis).

In one male rat, focal deposition of calcium salts
were detected in the rete testes with spermiostasis

(Calcinosis) (Fig., 14B). Marked atrophy of some

925

seminiferous tubules was evident and they were
lined by sertoli cells only and few spermatogenic
cpithelial cells (Fig., I5A). Mcanwhile, in few tu-
bules, most of the seminiferous epithelium disap-
peared and they were lined by remnants of germ
cells (Fig 15B).

I1. Epididymis

The same changes detected in the group (A) at
two months, moreover, homogenous eosinophilic
oedema fluid was observed in the lumina of some

epididymal ducts.

I11. Prostate glands:
Papillary hyperplasia of the epithelial linings of
the prostatic acini (Fig., 16 A) was detected in

some secretory acini.

1V- Seminal vesicles:

The changes were nearly similar to group (B) at
one month. Moreover, in one male rat, extensive
areas of haemorrhage were detected in the lumen
of some lobules and alveoli as well as in the in-

terstitial tissue (Fig, 16B).

The epithelial linings of some alveoli were ne-

crotic and exfoliated into the tubular lumina.

Thallium and potassium treated animals:

I- Gross pathology:

At one month of intoxication with thallium
plus potassium:

The testes, epididymis, prostate and seminal vesi-
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cles were slightly odematous and cnlarged.

At two months of intoxication with thallium

plus potassium:

The testes were relatively reduced in size.

II- Microscopic pathology

The group (C) at 1 month:

I- Testes:

The testes revealed few degenerative changes in

round spermatids and spermatocytes.

There was distortion of the normal sequence of
the spermatogenic epithelial cells in some tu-
bules, moreover, vacuolation of the Sertoli cells
were also detected in other tubules. There was re-

dundant basal lamina with mild thickening.

II. Epididymis:
Cystic dilatations of the epididymal ducts were

evident.

I11- Prostate glands:
Mild degenerative lesions of the prostatic acini
associated with oedema and mononuclear cell in-

filtration in the interstitial tissue.

IV- Seminal vesicles:
Mild degenerative changes were observed in the

epithelial linings of seminal vesicle alveoli.

In group (D) at 1 month:
I- Testes:

926

The changes were nearly similar to those recors.
cd in group (C) at one month.

Some seminiferous tubules exhibited disarrange.
ment of the germ cells with appearance of vacy.
oles of variable sizes in the spermatogenic
cpithelium and Sertoli cells. Meanwhile, sper.

matogenesis was proceeding in other tubules.

I1. Epididymis:

There were focal mononuclear cell infiltrations in
the interstitial tissue and few spermatogenic cells
were detected in the lumen of some epididymal

ducts. Proliferation of the epithelial linings of

~ some epididymal ducts was observed.

III- Prostate glands:

Small focal degenerative lesions of the epithelial
linings were evident in some prostatic acini. Peri-
vascular mononuclear cell infiltration was detect-
ed. .

IV- Seminal vesicles:’
There were vacuolation of the epithelial linings

of some alveoli.

In group (C) at two months:

Testes:

Mild degenerative changes were detected in the
spermatogenic epithelium of some tubules with
desquamalion  of immature germ cells into the
tubular lumina.

Epididymis:

- Showed the same changes like that in group (D)

at | .month. .
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prostate glands:
showed focal hyperplastic lesions of the epithe-
jial 1inings of the prostatic acini.

IV- Seminal vesicles:
Mild to moderate necrobiotic changes were ob-

served in the epithelial linings of some alveoli.

. In group (D) at two months:

The same observations were seen as in group (C)

. at two months.

| Immunohistochemical studies:
They were carried out on both normal and intoxi-

cated rat testes (with 1/10 LD¢ for two months)

to determine the prevalence of Ps3 protein ex-

pressions.
In normal rat testes, there were lack of Ps3 pro-

tein expressions in the spermatogenic epithelial

cells and Sertoli cells (Fig, 17A).

927

In the testes of intoxicated rat with 1/10 LD for
2 months there were mild to moderate immuno-
reactivity for Ps3 protein in both cytoplasmic and
nuclear compartments of the degenerated germ

cells particularly spermatocytes and round sper-
matids (Fig., 17 B).

Furthermore, cytoplasmic immunostaining reac-
tions were evident in the degenerated sertoli cells
(Fig., 18A). Meanwhile, immunoreactivity for
P53 protein was also demonstrable in the necrotic
exfoliated germ cells (Fig., 18 B). In some in-
stances, the degenerated round spermatids exhib-
ited nuclear membranous immunostaining reac-
tions paralleled to the distribution of chromatin

within its nuclei in H and E sections.

In some tubules detectable immunoreactivity was
clearly evident in the nuclei of denuded necrotic
rounded or elongated spermatids (Fig., 19 A &
B).

B CamScanner


https://v3.camscanner.com/user/download

826

(00FX ) ures ursoaSiu uisog
(mou11y) ‘peay payoexqg-q

*9091d-prw Jejngail] -g

*2091d piw [ewrrouqe yuag-APD
(smoury) ‘[1ey painssiy -g

‘[re1 juag -V

:Aq pajuasardal adeys swuads oy ut saniwI0jap [eordojoydsow Supensa(f :(y) 314

JAUUBISWED a


https://v3.camscanner.com/user/download

Jauuedswe)d a

626

(00F X' ¥ H g puLY)
uawn| Ju|nQn) ) 0Jul ${j30 WLIIT JO UOHIRI[0JX3 puk SISOIOAN -

*(19jonu Sutr punol) UNRWIOIYD JEI[ONU Y} JO UOHESUIPUOD
(eadyduad yuam spnewaads punol jo uoleIduadop pue (mode) [ojonu ay) jo
sisfjofiey pue sisxayiofiey yia saikoojewaads oy Jo safueyd aanelsusdoq -v
:Surpeaaar yuow | 10§ 05T 0z/1 Yua parearxojut jes ofeur jo susay, (g) 81

: AT " WA - - 3
TR RS N o

(091 X4
‘00 XV "I¥H g PUe V) S3|nqn) SNOISJIUIWLAS ) JO eUIWE| 3[BSEq Y}
J0 sruoju0d Je[nSaut Yiia S[[23 1[013S 3Y) jo uonejondea iwse[doik) -g
“uawin| Je[nqni 9y} ui s{[a2 w1ag pagpo[sip unjew] -y
:3unensnyjl Yuow
auo 1oy arenu waley Jo 9@ 0z/1 Yum parearxoyur jel afew Jo susay () 8



https://v3.camscanner.com/user/download

—~

JaUUBISWED 5

v

0€6

qxaFHEPEY)

qfa pydoutso? £purey &

‘1aonu 3 Jo siskjoLrey Jo sisouyLd yum m:'n{d
q bazgseqduja S|[29 1[oUaS Y Jo uonwduAT(g -g
‘wse[d014d [[30 1[OLIAS Y1 JO UONB[ONIEA AUIAIS -V L 5a
gypakal [UOL | JOj WN[EY JO 05T 01/1 i pateatxolul o1 [ewt Jo susa :(s) Siy

(00F X ¥ Hgpuey)
1onp [ewkpipida 941 JO udwin| dYy ut $1192 wag aneww| -g

‘'suonedaiddex (122 seaanouows Je|naseAldlg -y
Ty gy, Suimoys
- R o 05 g7y yum pAEDLXOLL 181 dew Jo snukpipudg :(p) Sig

{%:‘
{
§



https://v3.camscanner.com/user/download

Jauueaswed 5

1€6

(0P X AP HEPUY)
‘wint{ayda snosajiuiwas ay) jo siakey [e ut

paroneas pareadde yoiym spieuisads paesuols jo suonemSyuod [ewouqy -g
"$3[NQM SNOJQJIUNLS 3Y) Jo uawn| Ay Ul §[|92 Jueid [enkoudks pajesjonuniny -y
:Sutmoyg yuow | 105 95T O1/1 YA pareatxout je1 ajew jo susay, (L) S1d

00y X 'd ¥ H g puey)
"(Smol1e) BUIWE| 3[eseq 3y JO SUIYONG SNOJAWNU A

[eajew o10193u padwin|d Oul paziuesio alam S|[3d WA oNo1ddu Y, -9
"UaWN| Jejnqny Ay Ol S[[90 Wag o1jo1oau Jo uonewenbsaq -y X
Sunensnyr yiuow | 10§ 05q7 0171 ynas parearxout je1 ajew Jo susay, :(9) st



https://v3.camscanner.com/user/download

Fig (8): Testis of male rat intoxicated with 1/10 LD, for | month demonstrating:
A- Misshaped elongated spermatids retained deep in the germinal epitheli-
um (arrow),
B- Moderate accumulation of sperms in the dilated intra testicular rete-
testes and mixed with immature germ cells.
(Aand B H & E. X 400).

Fig (9): Epididymis of male rat intoxicated with 1/10 LDs; for 1 month showing:
A- vacuolation of the epithelial linings of the epididymal ducts with few mono-
nuclear cell infiltration in the interstitial tissue.
B- Necrosis and exfoliation of the epithelial linings of the epididymal ducts into
the ductal lumina.

(Aand B H & E AX 160. BX 400)
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JA99Q), Reldman and Levisohn (1993), Mulkey

snd Ochme ( 1993), Hoffman (2003) and Jha et
£ Q).

ASQ| in the present work, male fertility was stud-
& 1n albino rats intoxicated with thalljum (0.78
and 1.55 mg/kg b.wt.) alone or in combination
with potassium containing diet (0.36 %) for 2
=oaths in comparison to -ve control as well as

+ve control (potassium chloride treated group).

The results revealed that thallium induced ad-
verse effects in male reproduction in all thallium
t=ated rats with or without potassium, whereas
animals received thallium with potassium showed
lesser trend. The effect was dose and time depen-
dant and the most affection appear in group (B)
which given 1/10 LDsy thallium.

These adverse effects (Table, 2) were in the form
of a significant decrease in testicular weights;
with an increase in the weights of seminal vesi-
cles and prostate glands compared to control
groups. The decrease in testes' weights may be

due to direct destructive effect of thallium on
testes.

Thallium poisoning has been reported to produce
testicular atrophy in laboratory animals (Truhaut,
1958 and Jones et al., 1997). Thallium has been
shown to accumulate in rat testis (Sabbioni et al.,
1980 and Aoyama, 1989), and rat epididymis
(Lameijer and Van Zwieten, 1977).

939

Spermatozoal examination (Table, 3) revealed a
significant decreasc in sperm cell count, percent-
age of motile and live sperms with increases in
sperm cell abnormalities in comparison to con-
trols. These observations could be regarded to the
destructive effect of thallium on testes which

confirmed the histopathological findings.

Significant decrease in sperm motility was ob-
served in all thallium treated rats after 60 days of
thallium exposure, this may reflect a direct action
of thallium on the testis and/or post-testicular
changes related to the accumulation of spermio-
toxic thallium levels in the excretory pathways of

the reproductive system (Formigli et al., 1986).

The obtained results were confirmed by the histo-
pathological studies which revealed that thallium
inhibits spermatogenesis and testicular function
due to degeneration and desquamation of germi-
nal layers of seminiferous tubules and degenera-
ti\;e changes of the Sertoli cells. While the ob-
served increase in seminal vesicles and prostate
glands weight could be attributed to oedema and

hyperplasia.

The result of poisoning of thallium treated male
albino rats alone or with potassium in serial mat-
ing experiment (Table, 4) revealed various ef-
fects on maternal and fetal values such as de-
creased number of implantation sites /litter, alive
and dead feti percent, fetal body weight and

lengths, while displayed a significant increase in


https://v3.camscanner.com/user/download

number of resorption, percent of mal formed feti,

meanwhile, placental weights showed non signif-

icant variations.

These results could be attributed to sperm cell ab-
normalities which are usually taken as character-
istic criteria that can be applied for monitoring

the mutagenic potential for many chemicals (Bru-
sick, 1980).

Also, the present study showed a marked decline
in fertility index in the form of decreased preg-
nancy percent, high incidence of abortion percent
occurred in thallium treated animals in respective
to controls. The depressing action of the tested
compound on fertility index may be due to reduc-
tion of sperm motility and lowered sperm cell
concentration, whereas the increased sperm cell
abnormalities may have left them incapable for
fertilization in addition to the weakness state

which was observed on animals. ]

Thallium and its salts were considered as poten-
tial testicular toxicants for animals where it
brings about release of immature sperm cells in
the semen and reduced life spane of offsprings af-
ter sublethal thallium poisoning of the fathers
(Formigli et al., 1986; Gregotti et al., 1992 and

WHO, 1996).

In histopathological findings in the group of rats
intoxicated with 1/20 LDsqy for 1 months, the

most pronounced changes encomposed oedema,

cytoplasmic vacuolation of the sertoli cells n
some tubules with degenerative changes in the
spermatogenic epithelium particularly spermatoc-

ytes and round spermatids.

The appearance of faintly eosinophilic cedema
fluid in the interstitial tissue and in the lumen of
some tubules is considered a common toxic re-
sponse due to alterations in vascular permeability
and Sertoli cell barrier (blood-testis barriers) as
those described by Ladds, (1993), Haschek and
Rousseux, (1998), Acland, (2001) and Troedsson
and Madill (2004),

Moreover, Arbiser et al. (1997) pointed out that
thallium may act on endothelial cells, where it
exertes pleiotrophic effects on proliferation and
cell shape. The detection of degenerative changes
in the spermatocytes and round spermatids in as-
sociation with sertoli cell vacuolation was in
close resemblance to the results obtained by For-
B.mm: et al. (1986) and Gregotti et al. (1992) in
male albino rats intoxicated with thallium. Since,
the process of spermatogenesis is a dynamic pro-
cess, it depends primarily on the specialized
functions of the sertoli cells, which are central to
the integrity of the seminiferous epithelium and
the shape and profiles of its plasma membrane
were important aspects of Sertoli cell interactions
with germ cells as theorized by Haschek and
Rousseux, (1998).

Moreover, Troedsson and Madill (2004) explored

940
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out that Sertoli cells secret controlling factors that
regulate germ cell differentiations and matura-

tion.

Cytoplasmic vacuolation of the Sertoli cells is a
primary morphologic event in thallium intoxicat-
ed male rats since it targets primarily the sertoli
cells in the mechanism underlying testicular dam-
age as described by Formigli et al. (1986), Gre-
gotti et al. (1992) and WHO (1996).

There were degenerative changes of the spermat-
ogenic epithelium (spermatocytes and round sper-
matids) with release of immature germ cells in
association with cytoplasmic vacuolation of ser-
toli cells. These findings coincided with those re-
ported by many authors (McEntee, 1990, Boor-
man et al., 1990; Ladds, 1993; Osweiler, 1996;
Haschek and Rousseux, 1998 and Troedsson and
Madill, 2004). They mentioned that impairment
of the functions of the Sertoli cells may provide
less nutrition, degeneration and less developmen-
tal support of the developing germ cells. The loss
and exfoliation of immature, germ cells into the
tubular lumina seems principally in attribute to
retraction of the Sertoli cell lateral processes and
loss of tenacious contact between Sertoli cells
and germ cells (Haschek and Rousseux, 1998).
Sertoli cells are commonly thought of as suppor-
tive cells within the seminiferous tubules provid-
ed a multitude factor required for spermatogene-
sis (Troedsson and Madill, 2004). Morcover,
Ladds (1993) cleared out those degenerative

941

changes of the Sertoli cells (cytoplasmic vacuola-

tions) are usually preceed germ cell degeneration.

The degenerative changes of the spermatocytes
characterized by deeply eosinophilic cytoplasm,
karyopyknosis of the nuclei. Meanwhile, degen-
cration of round spermatids manifested by pe-
ripheral condensation of the nuclear chromatin

giving the picture of round ring nuclei.

These results are in accordance to the features of
testicular degeneration described by Formigli et
al. (1986); Boorman et al. (1990); McEntee
(1990); Ladds (1993); Acland (2001) and Troeds-
son and Madill (2004).

Moreover, in the group of rats intoxicated with 1/
10 LD for one month. The same histological
changes were observed but in a more severe man-
ner. These findings are in agreement to those re-
ported by Talas and Wellhner (1983) and Aoya-
ma (1989) who mentioned

that thallium

intoxication is a dose dependent process.

One of the most important findings in this group
was the detection of multinucleated syncytial
giant cells in some seminiferous tubules which
can be am,ma& as a pathognomic entity of testic-
ular degeneration by McEntee (1990) and Has-
chek and Rousseux (1998).

The occurrence of multinucleated giant cells is

usually as a result of coalscence of groups of
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These findings accentuate the hypothesis of many
z;uthors (Sabbioni et al.,, 1982; Leloux et al.,
1990; Rios and Noyola, 1992; Barroso- Moglel
et al., 1994; Meggs et al., 1997; Mulkey and Och-
me, 1998 and Rusyniak et al., 2003) who showed
that potassium and its salts decrease thallium con-
centration in different organs and beneficial in

the treatment of thalltoxicosis.

However, Schifer et al. (1999) assumed that po-
tassium prevents the intestinal absorption of oral-
ly administrated thallium where it binds thallium

ions after intestinal secretion.

Immunohistochemical demonstration of P53 pro-
tein in both normal and intoxicated rat testes were
performed since Ps3, protein mediates apoptosis
during spermatogenesis by controlling germ cell
numbers and eliminates defective germ cells to
facilitate testicular homeostasis (Abou Donia et
al., 2003). Ps3 protein under normal condition ex-
i.sts in largely inactive state that is inefficient to
bind DNA (Offer et al., 2002). The present study
cleared out that there were detectable expressions
of Pg3 protein in the cytoplasm and nuclei of de-
generated germ cells (spermatocytes and round
Spermatids) and Sertoli cells in the testes of in-
toxicated rats in comparison to normal rats'
testes, which showed lack of expressions of Ps3
protein.

These results were in agreement with Lakin and
Jackson (1999); Offer et al. (2002) and Abou Do-

nia et al. (2003), who explored out that activation

944

of Psy protein occur in responss to 2 aumbper ¢
cellular stresses like DNA damage genersting =
many insults such as chemical toxicity. Abon D
nia et al, (2003) showed that the reactive oryzen
species generated by chemical toxicants is 2 po-
erful inducer of Psy protein. Moreover, the i
tense immunoreactivity in the denuded necroric
germ cells of the seminiferous tubules are in cor-
relation with those mentioned by Siliciano et al.
('1997) and Offer et al. (2002) who concludes
that Ps3 protein were activated following geno-
t9xic stress which stabilize and activate Pg3 pro-
tein by phosphorylation of its amino terminus
and Ps3 protein level is determined by the leve!

of accumulated DNA damage.

In conclusion, the present study indicates that
thallium has a direct effect on male fertility as
well as reproduction, therefore exposure of farm
animals to such element through living in indus-
trial places must be minimized, potassium chie-
ride as antidote reduce the deleterious effects of
thallium, but it couldn't give complete protection

in animals.

Due to the fascinating chemistry and high toxic
ty potential that make thallium and its com
pounds of particular scientific interest and eavir-
omental concern, it is recommended to minimize
the use of thallium and using various treatmeat
options and removal technologies to protect the
environment from thallium toxicity and avoid its

toxicity to animals and humans.
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