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ABSTRACT 

The effect oj subcutaneous single dose and chronic cadm(um doses, and the effect 

oj selen(um to prevent testicuLar damage was stuci{cJ. Forty-two mature albino male 

rats were tl...<:;ed. In the experiment [, animals were divided il1tO 4 equal groups each one 

;onsisis ofs/)( rats. Thefirst group cow:idered as contro[ and if"!!e;..ted w ith saline. TIle 

second group was given a single subcutaneous IJyecrion oj 1 mg/kg B.wt cadlllium 

chloride In sallIte, while the third group was given sodium selenite by stomach hilie in 

a daily dose 0.3 lng/leg B.wt.for two weeks. Thefourth group was given t11e same sin

gle dose oj CdC1 2 and sodium selenUe dally Jor two weeks. In experiment II: Rats 

were divided into three equal groups each one consists oj st,: rats, the first group 

served as contro~ wlllCe the second group was given orally CdC 1 2 in a dose of 1 mg / kg 

B.wtJor 45 days. Tile third group was given CdC12 in a dose oJ 2 mg/kg B.wtjor 45 

days. Blood samples were coUected and sera were used Jor determination oJ testoste

rone and LH by RIA and IRMA methods respedively. Serum urea, creatinfne. AST, ALT 

and alkaline phosphatase were estimated by calorimetric method. 771£ results revealed 

that. in experiment [, lhere was a slgniflcant decrease in testosterone level in second 

andJourih groups, while there was no significant change in the Ulird group. Serum ill 

level showed sfgn[j1cant elevation in the second andJourth group. The weight oj ser,-d

nal vesicle Wld testes were slgniflcuntly decreased. [n Experiment 11, the results re

vealed that, there was s(gnijicaJlt decline in serum testosterone level in the second and 

third groups as compw'ed willi control. LH level was signiflcWltly elevated in the sec

olld alld third groups. Also the testicular ('Ild seminal vesicles weight were significant

ly decreased. Moreover S€nLm J\ST. ALT, allealine phosphatase. urea and creatinine 

showed a significant increase in lhe ra~ ~reated with CdC1 Z in different doses Jor 4-5 

days. 

It is conduded that a single or chronic doses oj cadmium dtloride may be direct4, 

ajfected teslkular Junction .. ,,> through decreasing testosterone secretlonJrom Leydig cell.!; 
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Olld subsequent increase ill tile pi(uitary' gland 'sL1Ci'eUordUrj (-Ue Jr/ed baCle media

nisrn), Also, seleniu m mau be decrease -(lte ~ cittdc t of single cadmlum dose on maw 

testes in albino rots. but nol' prevent liJe!'e ~Uects, Moreouer, in rats chronic cadmium 

exposure adversely affect kid"ey and liver jW1C((OIlS. Therefore. environmental poilu-
'. ' ,'., ' , . 

tion with cadmium lndtice irtferWify ill mole antmais . 
. f'"' , 

INTRODUCTION 

2 

ll eavy meta ls s lich as cobalt. Iron, .cadmlurll, mercury. molybdenum a nd silver can adversely 

Cl rrcct male DccessOl)' sex organ fUlic tio n aod SPCf'n I<ltogcllf',> ls. ru rodents, lestes arc onc or Ule 
t '\f F ~",i),· ,. 

most sensi tive Ussues to acule toxic: and l:h ron lc L.H"clnogc nlc effccts of cadmium (GUWI and 

Gould, 1910; WaaikeJ ati d Oberdoster, 1990) . AdministraUon of relaUvely high doses of cadml-, 
um gIves rlse to testicular necrosis with 24 l~ 48 hr (Waalkes and Oberdoster, 1990) . Also, In 

rot.s t.estes, cadmium Induccs severe necrosis followed by chronic degeneration, 0. single dose 

produce high Incidence of Leydig cell tumor", {Waalkes et al , (1997). 'Cadmlum administra tion 
'. .\ . 

was associated WiOl s lgnlOcan t a llta lJlllzaUon of luminal fluid In semIniferous tubules (Cufllsch 
- 11"' - - \ 

and _Dt;t.Bose 1991). The lestJcular effect of cadmlu"m may be prevented' by mea ns of several spe-, 
clflc treatments IncludIng. zi nc (Mason et aJ., 1964; Koizumi and Waalkes, 1989), Selenium 

(Mason et aI., 1964). In rats selenium prevented lhe decrease In Zinc In muscles and bone In-
, . , ,. ~, ' . 

duted by cadmLum (Cbmielnicka ct al .. 1985). It was concluded that selenium partJaUy Jm-
" " , proves the antioxidant de fe nse systcm (AOS) Ulal Is Insufficient to prevent cadmium Induced 

nephrotoxic ity 10 chronic cadmium exposure (StaJn et a1.: 1997). Sele~lu lll de nclency Is kown 

to be assoc iated with male Infertility and the s lcnnproteln phosphOllpJd hyd roperoxide gl utaUll

o'ne peroxidase (PH GP,x) bas been show I! to Increase in ral test.es after p~berty and to depend on 

gonCldotrop ln stimula tion In hypophyseclomizcd rats (Rovert e i. al" 1992). 

The u l(l1 of the pl·csen t inv~sUgaUon W<l.S lo study U1C eO·ccl. 9f.selenium pretrea tment to pre

vent errecls o f s ingle cnd mlum dose on encJ?Crlne tesUcular fun.cuons [ .~po. rcl ci;\se of pituita ry 

gonadotrop in "LH", N so ~Q" ~ludy crrec t of c:; ll1;on lc cadmium a dlHllllstmU,?n a ll tesUcular, live '· 

ROd kidney functi ons, .' 

MATERLAL'AND nlETIIODS '. 
J: 

Experiment 1. Twcnly four malure albi no lIla le m ls weighed 240±5 g were used . AnlmaJs 

were d ivided Into four equal groups each one r,nnsls ts of sL"t ra ts . FJrst group conSidered as con

trol. the second ·gl'Oup·;"iis gIven a single· sll bcu'tnacQlls InjectIon or 1 mg/kg B.wt. cadmium 
, I') 
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chloride In sa line . the tJllrd group was given sodium selenite by s tomach tube In a daUy dose 0.3 

mg/kg B.wl. for two weeks. The fOurtil group was given the same s ingle dose of cadmium and 

sodium selenite da lly for hvo weeks. All ra ts we re given dIet and water ad Ubltum. 24 hr after the 

las t trea tment. all rats WCI'C killed by c.lecapltaUon a nd blood was collected ami allowed to clot. 

Serum samples were separa ted by centrtfugation at 2500-3000 r.p.m. (or 30 min . The serum 

samples were stort:d at -200C unUI h ormonal assay. Tes tes. seminal vesicles were removed and 

weighed. 

Exp,;:~iment It : The experiment was designed 10 study the chronic etTects of CdCl2 on rats 

testes. kidney and liver functions, 18 matllre albino Illale ra ts were used 10 these experiment. 

Animals were dlvidcc.l into three equal groups eaeh one consists of six rats. the first group serve. I 

as control group and was given ora lly salIne, tile second group was given orally cadmium chlo

ride !n a dose of 1 mg/ kg body weight for 45 c.lays. while the Uli n .! grou p was given cadmium 

ch loddc In a dose of 2 Olg/kg b ody weight for 45 days . 24 hr after tile last dose a ll rats were 

l<1lled by d ecapllatlon a nd blood samples were collected. Serum samp les we re separa ted and 

s tored al -20oC until biochemical a nd hormonal assay. AJso Testes and seminal vesicles were re

moved and weighed. 

Honnonal assay: 

Serum testosterone level was assayed us ing Radioimmunoassay Idt (RIA) testos terone coated 

tube supplied by diagnosti c systems Labora tories Inc .. USA according to ml:!thods of Ya!ow and 

Berson (1971) . S erum U-' le ... ·cl was assayed us ing LI-J coa ted tube by IInmunOl'8dtometrlc assay 

kllILHJRMA) acco rdi ng Lo Levine et a1. (1985) . 

Biochemical analysis: 

To asses Ule chronic effects of CdC 12 on kidney and li ver funcUons. scl'Um urea . creaUnlnc. 

were mea s ured according to m eUloc1 s of Patton and Crouch (1977) and Houto (1985) uslng a 

commercial kits. Moreover AST, ALT and alkaJl ne phospha tase were measured by methods of 

Reitman and Frankel (1957). Belfield and Goldberg (1971) respectively using a commercial 

klts. 

Statistical a nalys is was done between the col\trol and treated groups by student t test accord

Ing to Snedecor and Cochran (1967) . 
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RESULTS AND,.JJISCUSSION 
" ,. - -. -

'file res ults or tl~e expl.:l:lment I are shown III Tal1i'e (t J, the rcsuHs of experiment 11 are shown 

III Tabl~ (2) a nd 'J'ul) le (3) 'i'especHve!y, 

After a Single s ubcutaneous InJecUon of cadmium chloride In the rats. with 24 to 48 hr. there 

was degenerauve c hanges oceur In the seminlrerous tubules. the interstitial tissue and the sper

matozoa In Ule caput epididymis (Gunn and Gould, 1970). Sakena et al. (1977) reported Ulat 

after one week . Ulere was a redue Uon In androgen out put. The results of Ole present InvesUga

lion , revealed thal Ulcre was a s lgnlOcant deCl"eases In teslosterone levels after two wecl{s In rats 

trea ted WI(~ cadmium eh lOl'llIe In a s ingle S I C dose I mg/l<g body weight. and thc fourth group 

trea t<>d with the same dose of cadl nlum pl us sodiulrl' seleni te as a SOllrce of setcnlunl U1C(C W'L .~ a 

s igninca n t red UCtion in testosterone level. Thesc rCf,, ;llS s uggested 0: It Lne: ielenlum not pre\'l'n l 

the diect of cadmium to induce testicular damage but reduce Ole effect of cadmium. These may 

be altrlbuted to Ule dose 'of selenium given. Heavy metals including mercmy. cadmium·, cobalt. 

und copper exerted ao adverse effect on Ule Leydig cells of the testes a nd there was paraUel re

dLlction In luteinizing homlOne - stimulated testosterone produCUon by leydig cells . the results 

Ind icated Olat a direcl toxlc action of Ulese heavy metals on s tt:: rold producing cells I.n Ule testes 

(Ng and Liu, 1990). The results of LH In tl~ ;:: present invesUgaUon revealed a s lgniOcant eleva

tion, Ulcse may be aU.rtbuted to the direct effect of cadmium in reducUon of testos terone level 

and results In elevaUon of LH level. Laskey and Phelps (1991) suggest-cd Ulat . In vItro cadmium 

and otne( metals cations may act at mulUple sites \v:lthln the Leydig ce lt and decrease testoste

ro ne production. Cafllsch and DuBose (1991) reported the effec t ofa Single SIC cadmium ch lo

ride In dose (2.7 lng/kg B.wt), plasma testosterone concentration was rcduced afte r one day and 

pe rSisted decline after 11 days postexposure. Selenium deficiency Is known to be associated wlOl 

male InfertJlily. and tile SeJenoprotcln Pl-IGPx has been s hown to Increase !n rat testes after pu

berty and to depend on gonadotropin stimulation In hypophysectomized rats (Rovert e al., 

1992), Maiorino et al. (1998) reporled Ulat the specille ac tivity of PHCrx In testes. but not of 

cGPX, correlated wlOl sexual maturaUon. leydig cell uestrucllon In vjvo by eUlane dlmeUlane 

s ulfonate (gOS) )·esul led in a delayed decr~nse In PIiGP" ncUvlty a nd mRNA that could be com

pletely prevented by testos terone s ubstitutJon . Therefore In the presenl Investigation the reduc

lion In the serum tes tosterone level may be reduce Ule errect of selenium to pI-event the toxie ef

fec t of cadmlunl on lesUcula r tiss ue, Nemetnllnb Dnd Bistawroos (1983) reported Ulat effect of 

IndomeUlancln and PCP2 a. on teslos terone replac('ment of Ole reproductive tissue of cadmium 

trealed mice, sugges ted tha l Indomethacin slgn lfictl l1Uy Inc reused Ule weight of testes, seminal 

vesicle. penis and epididymal fat body, Also testos terone prelreatment prevents cadmium tOxicity 

In male C57 mice. possibly through enhancement of metallothloneln MT synUlesls but has no ef-
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feet to ma le C3H mice (Sbimada et aJ., 1997). StaJn et Rl. (1997) revealed that In rats treated 

with cadmium and selenium the acUv ltles of manganese-containing superoxlde dlsmutase 

(MnSODJ and Se-dependent glutathione pcroxJdasc (SeGSHPxj were Ule sa me as In control rats. 

It Is concluded U1at selenium only parU<llly Improves Ole a nUox.ldnnt defense system (AOS) that 

In Insuffi cient to prevent Cd-Induced nephrotoxicity. 

Moreover. the effect of cadmium on the plas ma selenlurn or diabetic rats was reported by {Gu

muslu e t aI., 1997J. cadmium reduce the plasma levels or selenluOl anu vlt. E. Therefore, in the 

present s tudy. cadmium may be Jnterfere wllh selenium lo reduce Ule lestleular toxle eflect in 

rats. 

Also In Ihe pl ~sent sluuy c3dlnlum reduce the les tlcular and sentlnell vesicles weights thesc 

may l>c a ttributed to decrease in testos terone level. but the cadmium and selenium trealr·:\ rats 

showed no signtncant cha nges In Ule tesUCl.dar or seminal vesc!le weights. These results was In 

cons is tence witll the data of (Cafllsch and BuBose. 1991). they sugges ted that a single dose of 

cadmium Indu (;~ a significant reduca tlon In Ule weight of (estes a nd epididymis after II days of 

cadmi um exposure. 

In the present lnvesUgauon the chl'Onlc effect or cadmium on testicular, seminal vesicles 

welght.s and s erum testosterone level revea led a significant reduction a fter 45 days of cadmium 

exposure. These data was agree with results obtained by Kawser et a1. (1997) In rats after 8 

weeks of eadln{um treatment. MoreovCl". the level of LH was s lgnlficantJy Increases also after 45 

days of cadmium expos ure. In the rodent testes. celdmlulll Induces severe necrosis followed by 

chronic degcne rauo n at 10 weel(s cadmtum reduced clrcu!aUng testosterone level and Induced a 

marked weight loss of the tesles . Also cadmium Induce testicular tumor, the mechanism of tu 

mor fonnalion Is unknown. but pitui tary feedback. I.e., increased LuteinizIng hormone (LH) pro

duction due to low circu la ting <tndrogcn. h<ts been IllIplicaled In caus ation of prollreraUve lenslon 

within degeneralc. hyporuncUoning testes (Waalkes et aI .• 1997). The effects of chronic cadmJ

um e.'<poslll-e 011 Ule liver and kidney fun ction was detemllned In lhe presenl study; there were a 

slgnlncant increase In I\ST, I\LT. alkaline phosphawse. urea and Cl'eatininc In serum of rats 

treated with botl1 doses of cadmium [or 45 days. Thcse may be attributed to degenerative chang

es In liver and lddncy. Morphologic changes tn luuney resu lUng rrom long-teml cadmium expo

sure consist mainly of proximol tubule atrophy and degeneration {Friberg eto.l., 1974}. Liver 

al so accumulates substantial il mounts of cadmium arter boU) acute and chronic exposure (Kot· 

sonis and Klaassen, 1978). OudJey et al. (l985) reported that plasma acUvlUes or AST. ALT 

were elevated a fter slxth week of cadmium exposure. Moreover. cadmium induce a Significant jn

crcase In AST. ALT. blood urea . serum creatinine <lnd alkaline phosphatase (Shiraishi et oj .. 

1993; Kawser ct al.. 1997; Rana and Rostogl, (998). 
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It Is concluded thot a s ingle or chro nic dose;; of cadmium chloride lIlay be dJrec.l1y ~ect tes· 

tJcular functJons Ulrough decreclslng testosterone secrellon from leydig ' >e"~ and s ubsequent In

crease In the pituitary gla nd scC':rcUon {LH). Also, selenium mO\y be decrease the effect of cad mi· 

urn on male testes tn a lbino rats. but not prevent Ulese effects. Moreover, In ra t chronic 

cadmium exposure adversely a ITeet li ver a nd klun~ . fu.nelJo!ls. Therefore. envlro nmenlal poilu· 

tJon with cadmium Induce Inferti lity In male animals. 

Table 1 : Etfect 01 cadmium and selenium on se rum 18"els oltesloslerone. lH and Ihe weighl of 

testes and seminol vesicles In mature male rats . 

First group Second group ThIrd group Fourth group 
Parameter control cadmium selenium CdCI2+Se 

chloride 

Testosterone (nglml) 3.15 ± 0.16 \.10±O.1 2"· 2.81 ±0.28 1.65 ± 0. 23 "" 

lH (mIU/rnl) 2.91 ± 0.21 4.21 ± 0.20" 3. 11± 0.31 4.50 ± 0.17'" 

Weight 01 tesles (g) 0.549.:t 0.02 0.396 ± 0.017" 0.576 ± 0.019 O.49S± 0.02 

Weight 01 semInal 0.246 ± 0.01 0.176± 0.01" 0.255 ± 0.016 9.281 ± O.012 

vesicles (g) 

The weight 01 taslos and scminaivosicies (glloo9 8. w1.). Mean -+ S. E. , P<O.OS ,' . P<O.005 

J. Vet. Med. Res. Vol. n. No.1, 2000 
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Table 2: Effect of chronic cadmium chloride on serum levels of testosterone, LH and on testicu

lar and seminal vesICles weigln 

Parameter Control Second group Third group 

--- ----
Testosterone (nglml) 3.21 ± O.17 0.773 ± 0.22" O.685± O.t4'· 

LH (mfUlml) 2 .60 ± 0.25 5.5 1 ± 0.76 ' 6.52 ± 0.56" 

Weight of testes (g) 0.645 ± 0.03 0.480 ± 0.02' 0.410±O.o18' 

Weight 0 1 seminat 0.260 ± 0.02 0.1 86 ± 0.016' 0.175± O.OI' 

vesicles (g) 

The werght 01 testes and semrnot veslc~s (gfiOOg B. wt.). Mearr + S. E. P<O.os .. P<O.OOS 

Table 3: Chronic effect of cadmium chloride on liver and kidney lunclions in mature male rats. 

Parameter Cont rol Second group ThIrd group 

AST (u/ml) 47 .3 ± \.97 69.6 ± 1.33' 84.66 ± 1.47' 

AL T (vlml) 39.16 ± 2.02 62.5 ± 1.30' 71.33 ± 2.1 S' 

Alkaline phospha- 64.81 ± 1.66 87.7 ± 1.46' 92.0.:t 2.19' 

lase (u/ml) 

Urea (mgJdl) 21.16 ± 1.40 35.6 ± 1.37' 41.20 t 2.9' 

Creatinine (mg/dl) 1.03 ±0.11 1.57 :f. O.OS' 2.01 ± O. 13' 

- - --
Mean + S. E. , P<O.05 
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