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ABSTRACT

The effect of subcutaneous single dose and chronic cadmium doses, and the effect
of selenium to prevent testcular damagc was studic-1. Forty-two mature albino male
rats were used. n the experiment I, animals were divided into 4 equal groups each one
.onsists of stx rats. The first group considered as control and ini= ted with saline. The
second group was given a single subculaneous njection of 1 ing/lkg B.wt cadimium
chloride (n saline, while the third group was given sodium selenite by stormach tube in
a daily dose 0.3 mg/leg B.wt. for two weelks. The fourth group was giren the same stre
gle dose of CdCl, and sodium selenite daily for two weeks. In experiment II: Rats
were divided into three equal groups each one consists of siv rats, the first group
served as control, while the second group was given orally CdC1, in a dose of 1 mg/kyg
B.wt for 45 days. The third group was gtven CdCl1, in a dose of 2 mg/kg B.wt for 45
days. Blood samples were collecfed and sera were used for determination of testoste-
rone and LH by RIA and IRMA methods respectively. Serum urea, creatinine, AST, ALT
and alkaline phosphatase were esiimated by calorunetric method. The results revealed.
that, in experiment I, there was a significant decrease in testosterone level in second
and fourth groups, while there was no significant change (n the third group. Serum LH
level showed significant elevation in the second and fourth group. The welght of ser-
nal veslcle and testes were significantly decreased. In Experiment II, the results re-
vealed that, there was significant decline in serum testosterone level in the second and
third groups as compared with control LH level was significantly elevated in the sec-
ond and third groups. Also the testicular end seminal vesicles weight were stgnificant-
ly decreased. Moreover serum AST, ALT, allcaline phosphatase, urea and creafinine
showed a significant increase in the rats reated with CdCl1, in different doses for 45
days.

It (s concluded that, a single or chronic doses of cadmiwn chloride may be directly,

affected testicular functions through decreasing testosterone secretion from Leydig cells
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and subsequent bicrease in the pituitary gland secretion (L) (ve feed back mecha-
nism). Also, selenlum may be decrease the éf{féct af single cadiniun dose on male
testes in albino ratg, but not prevent these effects. Moreover, in rats chronic cadmium
exposure adverse{y a[fert kidney and liver funct{ons Therefore, envirorunental pollu-
(ton with cadmtum (nduce Infertility in male awimals.

R

INTRODUCTION

Neavy inefals such as cobalt, Iron, cadmlum, mercury. molyhdenum and silver can acversely
affect malc accesso;y SeX organ functlon and spermiatogencsis. n rodents, testes arc onc of the
most S(:nsmve fissues (o acute ‘loxic and chronle carclnogenice effects of cadmium (Guan and
Gould, IQJ;O Waalkes and Oberdoster 1990). Administratlon of relaUvely tilgh doses of cadml-
uin gives clse to tesﬂcular nccrosis wilh 24 » 48 hr (Waalkes and Oberdoster, 1990). Also. (n
rats testes, cadmium Induccs severe necrosis followed by chronic degeneration, a single dose
produce high incidence of Leydig cell tumor, (Waalkes et gl. (1997). Cadmium administration
was assoclated with slignificant alkalinization of lominal ﬂuld In seminiferous tubules {Caflisch
and Du.Bose 1991). The Lesticular cﬂ’cc( 6f cadmium may be prevented by means of several spe-
cifle treatments including, zinc (Mason et al., 1964; Kolzum) and Waalkes, 1989). Scleniumn
(Mason et al.,, 1964). In rals selenium prevcntcd L|1€ decrease in Zinc in muscles and bone In-
duced by cadmlum (Chmielnicka et al.. 1985). If was COncluded that selentum partially jm-
proves the antlox1dant defense system (AOS) that Is Insufficient to prevent cadmlum hduced
nephrotoxicity in chronic cadinlum exposure (Stajn et al., 1997). Selenjum deflclency is kown
{0 be assoclalet with male Inlertility and the slenoprotein ph'c;sphol!pld. hydroperoxide glutathl-
one peroxidase (PHGPx) has been shown (o fncrease it rat lestes after pﬁberty aad (o depend on

gonadotropln stlmulation In hypophysectomized cals (Roverli et al., 1992).

The alm of (he preseot investlgaton was to study the elleet of selenium pretreatment to pre-
vent effects ol stogle cadmium dosc on endocrine testicular functions gnd rclease ol pitullary
gonadolropn "LH". Also Lo siudy effect of clnonIL cadinlum administyaton on testiculae, lhiver

and kldney functions. .

aT

' MATERIAL‘AND METHODS

Experdment L. Twenty folir mature albino male rats weighed 24045 ¢ were used. Anlmals
were divided joto four equal groups cach one consisis of six rats. [First group considered as con-

teol, the second group was given a single subcutnacous Injection of | mg/kg B.wt. cadmium

N
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chloride jn saline, (he third group was given sodium selenlte by stomach tube in a daily dose 0.3
mg/kg B.wt. for two weeks. The fourth group was given the same single dose of cadmium and
sodlum selenite dally far two weeks. All rats were given dict and water ad Ubltum, 24 hr after the
last treatment, all rats were killed by decapfiation and biood was coltected and allowed to clot.
Seruwn samples were separated by centrfugation at 2500-3000 r.p.m. {oy 30 min. The serum
samples were stored at -20°C unil hormonal assay. Testes, serninal vesicles were removed and

welghed.

Expesiment Il : The expeclment was designed to study the chronic effects of CdCl, on rats
{estes. kidney and liver functtons. 18 malure albino male rats were used Jn these experiment.
Antmals were divided into threc equal groups cach one consists of six rats. the first group serve.}
as coatrol group and was given orally saline, the second group was given orally cadmtum chlo-
ride In a dose of 1 mg/kg Lody welght for 45 days. while the third group was given cadmium
chiortde In a dose of 2 mg/kg body welght for 45 days. 24 br after the last dose all rats were
killed Ly decapitation and blood sainples were collected. Serumn samples were separated and
stored al -20°C unlll blochemlcal and hormonal assay. Also Testes and seminal vesicles were re-

moved and weighed.

Hormonal assay :

Serum testosterone level was assayed using Radiolmmunoassay kit (RIA) testosterone coated
tube supplied by dlagnostic systems Labaoratocies Inc.. USA according to methods of Yalow and
Berson (1971). Serum LH level was assayed using LW coated tube by ftomunoradiometric assay
kit (LHIRMA) according to Levlne et al. (L985).

Biochemical enalysis :

To asses (he chronlc elfects of CdCl, on kldney and Jiver fluncUons, scruvm urea. creatinine,
wece measured according to melhods of Patton aad Crouch (1977) and Houto (1985) using a
cornmerclal ljts. Moreover AST, ALT and alkaline phosphalase were measured by methods of
Reltman and Frankel (1957). Belfield and Goldberg (1971) respectively using a commercial
kits.

Statistical analysis was done belween the control and trealed groups by student ¢ test accord-
ing to Snedecor and Cochran (1967).
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RESULTS AND, DISCUSSION

‘the results of U1e experhment | are shown in Table (1), the results of experiment 1] are shown

by Table (2} and Table (3) Yespectively.

After a single subcutaneous (njecton of cadmium chlorlde in the rats, with 24 to 48 hr, there
was degenerative changes occur In the seminiferous tubules. the interstitial tissue and the sper-
matozoa in the capul epldidyois (Gunn and Gould, 1970). Sakena et al. (1877) reporied that
aller one week. there was a reducton In androgen out put. The resulls of the present Investiga-
tion. revealed thal there was a significant decreases In testosterone levels alter two weelks In rats
treated wlcllﬁ cadmlum chloride in a single S/C dose 1 mg/kg body welght, and the fourth group
treated with the same dose of cadmium plus sadium selentic as a sonree of selenium there was a
significant reductlon i testosterone level. These results suggested (i it the selenlum nok prevent
the eflect of cadmlum to induce testicular damage but reduce the elfect of cadmium. These may
he attributed to the dose’of selenlum given. [Heavy melals including mercury, cadmjum, cabalt,
and copper exerted aa adverse effect on the Leydig cells of the testes and there was parallel re-
ductlon In lutelnizing hormone - stimulated testosterone production by Leydig cells. the results
indicated thal a direct taxic action of these heavy metals on sterold producing cells tn the testes
(Ng and Liu, 1990). The results of LH in thc present jnvestigation revealed a significant eleva-
tion. these may be ailtributed to the direct effect of cadmivm in reduction of testosterone level
and results in elevaton of LH level. Laskey and Phelps (1991) suggested that, In vitro cadmlum
and other metals canns'may act at'r-n.ullJplc sites within the Leydig cell and decrease testoste-
rone production. Cafilsch and DuBose (1991) reported the eflect of a single 8/C cadmlum chlo-
ride i dose (2.7 ing/lcg B.wi). plasma testoslerone concentrallon was reduced after one day and
persisted decline aller 11 days postexposure. Selenlum deficiency is known to be assoclated with
male Infertility, and the Selenoproleh PHGPx has been shown to Increasc In rat testes after pu-
berty and to depend on gonadotropin stimulalion In hypophysectomized rats (Roveri e al.,
1902). Maiorino et al. (1898) reported that the speciflc activity of PEIGDPx ta testes. but not of
cGPX, correlaled wily sexual maturalion, Leydig cell destruction In vivo by ethane dimethane
sulfonate (EDS) resulted In a delayed decrease in PHGPx activity and mRNA that could be com-
pletely prevented by lestosierone subslitution. Therefore (n the present jnvestigation the reduc-
tton in the seruin teslosterone level may be reduce the eflect of selenlum to prevent the toxic ef-
fect of cadmium on lestlcular tissue. Nemetallah and Bistawroos (1983) reported that effect of
indomelhancin and PGFq o on teslosterone replacement of the reproductive tissue of cadmium
treated mlce. suggested thal indomelhacin signlficanlly increased the welght of testes, seminal
vestcle, penis and epldidymal (at body. Also testosterone pretreatment prevents cadmium toxicity

i male C57 mice, possibly through enhancement of metallothlonetn MT synthesls but has no ef-
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fect in male C3H mice (Shimada et al., 1997). Stajn et al. (1997) revealed that in rats treated
with cadmium and selenium the activilies of manganese-contalning superoxide dismutase
(MnSOD) and Se-dependent glutathlone peroxidase {SeGSHPx) were the same as In control rais.
it Is concluded that selenlum only partially hnproves the antoxidant defense system {AQS) that

in insuflicient to prevent Cd-Induced nephroloxictty.

Moreover. the effect of cadmimn on the plasma selenium of diabetic rats was reporied by (Gu-
muslu et al., 1997). cadurum reduce the plasma Jevels of selentum and vit. E. Therefore, In the
present study, cadimlum may be Jnterfere with selenium (o reduce the testicular toxle eftect in

rats.

Also {n the prasent study cadmlum reduce the testicular and seminal vesicles weights these
may be altributed to decrease in testosterone level, but the cadimlum and selenlum treale 1 rats
showed no signiNcant changes In the tesUcular or seminal vesclle wejghts. These results was In
consistence with the data of (Caflisch and BuBose, 1991}, they suggested (hat a single dose of
cadmium induce a significant reducation In the weight of (estes and epididymis after 11 days of

cadmijum exposure.

In the presenl Invesligation the chronle cflect of cadmlum on testicular, semlinal veslcles
welghts and serum teslosterone level revealed a signtllcant reduction after 45 days of cadmium
exposure. These dala was agree with results obtained by Kawser et al. (1997) In rats after 8
weeks of cadimfum treatiment. Moreover, the level of LI was slgniflcantly increases also after 45
days of cadmium exposurc. In the rodenl lestes, cadmlum Induces severe necrosls followed by
chronlc degeneration at 10 weeks cadmtum reduced clrevlating lestosterone level and induced a
marked welght loss of the lestes. Also cadmium Induce testicular (umor, the mechanism of tu-
mor [oymation {s unknown, but pituitary feedback. i.e., increased Lutejnizing hormone (LH) pro-
duction due to low circulaling androgen, lias been Imiplicaled in causatlon of proliferalive Jenslon
within degeneratle, hypofunctioning testcs (Waalkes et al., 1997). The effects ol chronic cadmi-
um exposure on the liver and kidney [unctlon was determined In the present study; there were a
signllicant increasc {n AST, ALT. alkaline phosphatase. urea and creatinine in serum of rals
treated with both doses ol cadimium for 45 days. These may be atiributed to degenerative chang-
es In liver and kidncy. Morphologle changes (n lddney resulting from long-term cadmium expo-
sure consist malnly of proximal tubule atrophy and degeneration (Fribexg etal., 1974). Liver
also accumulates substantial amounts of cadmiunn aller both acute and chronjc exposure (Kot-
sonis apd Klaassen, 1978). Dudley et al. (19856) reported that plasma actlviUes of AST, ALT
were elevated after sixth week of cadmium exposure. Moreover. cadmlum {nduce a significant in-
crease In AST, ALT. blood urea, serum creallnine and alkaline phosphatase (Shiraishl et al.,
1993; Kawser et al., 1997; Rana and Rostogl, 1998).
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i 18 concluded that a single ov chronic doscs of cadmium chlorlde may be directly affect tes-
Ueular functions through decreasing lestosivrone secrelion from Leydig cells and subsequent In-
crease In the pitultary gland scerelon (LEH). Also, selenlum may be decrease the eflect of cadmi-
um on male testes In alblno rats. but nol prevenl these elffecls. Moreover, In rat chronic
cadmlurn exposure adversely aflect llver and kidney.functions. Therefore. envivonmental pollu-

tion with cadmiun induce tnfeclllity b male antimals.

Table 1: Effsct of cadmium and selenium on serum levels of testosierone, LH and lhe weight of
lestes and seminal vesicles In malure male rals.

J, Vet. Med. Res.

First group Second group | Third group Fourth group
Pacameter conlrol cadmium sefenlum CdCly+Se
chloride
’—_Tes!oslerone {ng/mf) 3.151+0.16 f.{0+0.12* 2.81 £0.28 1.65 + 0.23**
LH (mIU/ml) 291 30.21 4.27 ¢ 0.20* 3.11 £ 0.31 4504017
Weight ol testes (g) 0.549 + 0.02 0.396 £ 0.017* 0.576 £ 0.019 0.495 1 0.02
Weight of seminal | 0.246 1+ 0.01 0.176 £ 0.01* 0.265 1 0.016 0.281 + 0.012
vasicles (g3
The welght of taslesland seminal vosicles (9/100g B. wi.).  Mean + S. E. *Pe0.05 . ' P<0.005
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Table 2 : Effecl of chronic cadmium chloride on serum levels of lestosterone, LH and on (esticu-
lar and seminal vesicles weight.

The weighl of lesies ang semina) vesicies (¢/100g B. wi).

Parameter Caontrol Second group Third group
Teslosterone (ng/ml) 3.21+0.17 0.773 £ 0.22** 0.685 34 0.14°°
LK (mlU/ml) 2.80+025 551 +0.76* 6.52 + 0.56""
Weight of tesles (g) 0.645 + 0.03 0.480 £ 0.02° 0.410 + 0.018"
Wslght ol seminsl 0.260 + 0.02 0.186 + 0.01¢* 0.175 + 0.01°*
vesicles (@)
Mean+S. €.~ P<0.05  * P<0.005

Table 3 : Chronic ellect of cadmium chloride on liver and kidney lunctions in mature malse rals.

Parameter Control Second group Third group
AST (w/ml) 473+ V.97 69.6 + 1.33 84.66 4 1.47*
ALT (u/ml) 35.16 £ 2 02 62.5 + 1.30° 71.33 £ 2.15°
Alkaline  phospha- 64.81 1 (.66 87.7 + 1.46* 8204 2.19
tass {u/ml)
Urea {mg/dl) 21.16 £ 1.40 356 «1.37° 4120 + 2.9°
Crealinine (mg/dl) 1.03 £0.11 1.57 4 0.08" 2.01 4+ 0.13° J
Maan « S. E. * P<0.05

J. Vet. Med. Res.
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