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Fig. 1: Determination of the intraperitoneal maximum tolerated dose
( LDs ) of cadmium chloride in SWR/J mice.
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- JsiBe (A 7+, Y0 ) aall Salall allgigsa sl Jslaa e Ja VY -

(RS Baatall LY sl - Leas 38,5
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aclall Al & g0 pall lan g Y gar,) Jelaa e e ¥ -

. Sodium phosphate dibasic ( 0.1M KH,PO,)
saclall galal o sauli sl i b Jsar,) Jslae e Ja €,0 -
. Potassium phosphate monobasic ( 0.1M KH,PO,)

)LS.A;:LAJ.AO\ -
s Jard) & glad -
/J\ﬁjﬁgudj&&gw\w\ "L“’JQAC‘:’\)‘H\ aluu.'aj-i

MJY~ Bwﬁﬂjawwgﬂ\jw
bl gLl ) il ek 3200 31 dxaall caly 3 -

L caall S iy pala ) elaiy cudat

Giemsa solution : Lwad Jslaa juaad-

coad) MM&BJJJ&Q(M)WBJJJQQAE;O@'AJ(JJ

cacaall ) cppadadl e Je VY il -
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&« Magnetic stirrer G..u:dal_xul\ BB\ YEN e\qsl\.ul_gla_)&\ Tz
_:\.{:MMJSGJ\@O;\QQBMFOT~ ﬂ)\ﬁ&;)doﬁg@'a‘j

J).\.\Sdﬂiy\L_AL@uﬁwﬂjﬂ\ﬁ‘)\ﬁé\;)}@ﬂjm&)‘j‘)w\ QSJB-J

fam ) e dd) Jstind) e Je T Ciacal 25 addl)
o ol ae ) J siliall e ) ol day

dM\@J}eﬂﬂdm‘@uwi3MESLAu§A@3JJJN\ QSJE-.&)

e Al
Scoring : ga—adl o ¢ ¥
Al Aty a gy adls | el Cay gl 8 sl Alaleall Aa 8

M\ﬁdmc\‘)&eiz\_ﬁi O ua&ﬂuiju)mgﬁﬂl_ﬂ}.};

—datagcdly leily,, (Heddleet al., 1985 ) o s~ X PCE

:\.9.\ AA‘\ 232 PN g\‘/\ A ejz ) S O U A9 :\ J“Aj\ :\ AM‘JJ‘
Ll s e yadig o o saa <1 Polychromatic erythrocyte ( PCE;)

Micronucleated polychromatic erythrocyte aids 45 e 5 sias Al

Bl i Dlaiae) ;o aeallar Wl S c s (MNPCEJ)

il e g5t Al el t s Normochromatic erythrocyte (NCEy)

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Y¢e | .
—_— Ayl Asad)

Micronucleated normochromatic erythrocyte ( MNNCE;) 4a——3>

CAdgadygl e gaany el

s MNPCE;, ) 4@ i ol e (5 stiad i ol jaadl aall Gy S A0
O el L ¢ a5 S il pantt Gigaa e 535eS craxdind (MNINCE
Caeadind 238 (99 PCE; § PCEs / NCE; ratio) NCE; 22e 5 PCEg 2ac

. (Garciaet al.,2002 ) 451l dpandl d5aS

D uany) Jlash v Y

SPSS ,Chicago ,IL zebi_n alasiuly Sbaal) Judadl) ¢f ja) &

a5 | ((Statistical package for the Social sciences),USA
lele Juanidll il 45 5laad Mann-Whitney U-test s Ol LA
AL el de ganall (e s dlaladdl Cile ganall g

(Adleretal .,1991; Gimmler — Luz et al .,1999) .

Dominant lethal test : 4iaal) daluwd) L) o ¥

@bﬁﬁ)ﬂ@&));&d\ Glra AL Al wYL Loy \J.Aﬁm’iei

(il (Green et al., 1985) dull dlead 48, 51 ANS M AH ) 6l Lol

-l gladll
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)5 e 83 ydie de o i) oyl 8 ) ) S0 (e) 0 (s a5
. psedlsl)

s 3 paldl e 5 S0 W e igiate el days 3l Y
Y ol s el gl Aldae e Aalle)yde AT Y S

Jeall (day 0) Lia asill (i) 8 EUY) ae 5 sSA auzagasy el -F

O G g5 G J e Wam ol sl sl & gl 30 5 58 i -
i e suud 3aal SIS ¢ i AN 5 AN & o 3l s g 8 eadll SO s jlaaa
c by Gl e

o dsaasl o3 (8- O ghdll 8 S3LS) & ) il dplee o S50
Rt P I

e Al & o) a0 i a8 JS e lgil amy il e ) Y U 52T
e Jmanllan ) (08 andaly ¢ Cn b ot ¢ daall A2 G YA a5l

- D e laal

© Jal adl EYI aae

e isaS ¢ 7o) 355,58 IS aay Jual gall GBI gial) Al Caerdsil
.(Datonetal., 1996) LSV 4 sl

(sl s A ) A il ZiaU K a2al) -

Total number of implantation
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GBasb oo A8 AS ) i 5 seall anald) (sl AENY 5 dpealal) 4S jal)

4\_\;‘){\ \J\\“\‘ Crada ol er ﬁl—bﬁ]\ (5“ 4_\;;‘}(\ L’é_‘; L_A'; Lal Su. .i,.i U Jaszall

[ - ).a.a.u"._(\' A (”,_\.LwJ.: | d\.u) )] 4\.1;]\
Dead implantation : &l LY -~

A el G a) S aa e ¢a Al A D IK) a W)

Glalell 2ae ) 48l ( Deciduomata or Empty implantation sites)
Dl e i G Al lalal) f 5aY) a5 38 5 . Dead implants 4
Pre-implantation 10ss ( sa¥) J& 2l : J ¥ ¢ ol
2 lid Al Aslal) (ol jad) ada e i aa ) (8 sai 0 g g
oY)y galll 8l gl )
Post-implantation 10ss s iy oy 2adl); SE) ¢ ol
aan dan o 8La N (8 Lo dadfie dlda jo () i sad 29 g g
A seall 3 5al el o Jdd (e laa ¢ Gl Gl S ald g dliaal (e aal

T agmadlsl) b ) olS e daadiiciall do ) Y 0 W

ALl m g als A dad) @l jlad) 8 Jlall s LS

LS el 380 Aasal) apiil) Alla 8 adl V) | LEAY) Cadsalall (e Gile ja EDG

e 3aal gde ja G4 Dominant lethality Aised) sabeud) &as) e
. (OPPTS, 1998 ) LSl & 5ma o 3 fise

Dol (59 (e a2 faaaY de ol -
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e paIV/Y ) el (55 e paS famaY de ol il Aol (8 aS
 Diaall 3alpall LR el aY s 5medlSY 2y ) IS e (5 sl Alinl
Lati V0 o Lemy j i ay (dadl oyl 4T S310 (e de gane Cuiia
il Jeausi 2%, OF dadia d4aliad Gaw WS Y 1) Lundy o yl3al LY s
O Tl g ¢ AANAN o A0l 5 AN 2 o) ) ol 538 amy Y1 e Lgdde Jaaniall

18 e 5 Joal sl GLEY) a8 and mliad Jaa o1 dad ) =l 3l 5y

Sl Al Gy e Y dea Gaang ol G Al & ol 510 5 538 s alaasy)
Als ) o34 8

A )5 el e THlie) - Jaal o) GUYI dae 8 A Byl adSY) |aa
LA T jpad el Lae Glpadl) ana 8 b gale jiaa lpaboa - # 4 ill
DS A a8 0l aladiVl ) 3 gan A g ¢ Jal gl GUY) aae & Ball)
DAl il 281 o saedlSD ) 5 (e aaS fanaY LA 53852 jlie de jay Gl day
oSS JalS e sl o G D e jall oda

(¥ J8) dalall de gandll 9S8 ad e dmad Gleldad jumat
O sVl L aa Se (160 e F JI81) pgmeal SI oy ) G A Laadll
Gdolelad Jiat o 6 Y Y | el Caailgaand s uluS silaggll
52t o graal Sl gy )5S e Ba pdiede g ilage A ) il 5S) s

cusaj\u»@.ﬂ_u\/\c@u\_u\'\ c&b\c&w\ma@\ UJJL)A(:AS/(‘;MY
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i e g e Ul ) Caloadd sl 85S5 Gogany, sl e

daha )
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Lt el dailall de panall (e Jld A (pe e bl 1 ¥ JS4
Axa A siall Gl gl (4 6 S5 Jad el (Sl g gl o il
XYoL g g Ol gilasa
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el [l dpias (e (g1 ) 4 siall a1 Jala S ¥ I

LS5 o sl a5 e ) 55 (e paSfana Ao ally

() ) Gyt Jadn A 55 ) ySinall Al 4l
CXYO L Gansd s (s Silass draa | Aldbaall aay ple g

ddlae JLE Tad (e A il ) (e daal st 5,850 £ JS
B3y o 2edSh 28 (e a5 G0 paSfpnal Ao all
o ) 85l 5 (agas) ) 5 LSl gl LAY
O gilan Daa, Aldbaal) amy apldd £ il il
XYoL G
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de pall Jalaa Jla dad e A siall iyl S aay i 0 JC4
Pl PN IVON S EEN VR LN IV P TS PIPWEN | OJ}OAC.AS/(&.AAY
55 oM ) all Al 3 5 Sl 4y gial) bV Leda i
L sie Sl e LG ol (f LaS |, (%) 30 400 LDA e
Olias silet dava Alalaad) dag a1 (ppendl ) ddilia e
CXYO Gl s

!
e

6 b Y1 Compacd 5 La 35 (o s gl (8 (IS5 Gl 1 83
Aol dulae Jlddiiad 0 CAES a5 S al s 4
Aol AL saaal Sl g ) S s aad) (55 5 O pnS aanal

XYoo, sl g pliaS gilan s ddaladl)
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PR a3kl U"‘\":JA{‘M ui M\ 3aledl ksl LJJ“:’U‘“U\ Cua g

sale) Uiy 8 28 ¢ (Anderson, 1984 ) 5sSull dsms e a0 1L 4% Y

cpsed Sl &y ) 6lS e daidia de ja aladduly HLEAY)

Dol (59 (e pS faar 1 As gl -

2 psadSI 0 ) IS e aall (55 (e aaS fanar, T de jall Cuadiul
o 5 gl il e jall a7V 0 i A s Aisaadl B3l sl o ) sale]
Gl G LaS Lilana 8 Laass o

Adaally 5 sS30 Hypemd 5 Jaa oy - Tl SO LS - JLEAY) ¢l ) o
e AL gale palidl Sgas st el il g6 anl [ anar, T de ) el
AL g ) i e Jasall Y

:EM\MESJ.A}-Y -

o ALl = gl s Y e Lgale Uleant A i) Juasss
dadia l) 8l 13gd3 ) sua phal | oyl 1y Lanad ciaef 23l

--H?LS‘J

Dominant lethal test Aisaall 3abd) jLad)
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pgimadlsll Ay 5 olS 1 Aardtiial) 3kl

shiall glall s cudd
el 039 (4 paS/paa ¢, 1 A a)
2VEY /[ ,sSA i)

g s+ il il
( )

0553 (e & 5 e

SWR/J Jd: & ail Gl g

QVEY [zl s
QVEY [ Y b R

Ll <)) amd)
ASY sl | Bl gl AL LaY) aas | LAY B S AiaY) axe | Aial) e
< aalial) A jialf = | e
Adual) A5ad0 (o) AN 2y Sad) (o) AN S saa) dal) :1
(Adaal) 5 Aalr)
3
Y
v
¢
-]
1
\s
A
q
.
K

| | 2| = = =] = =
D > L| AL O oo |

—| «| =
| =] ~

-
-

—| =
Q| ™~

—| «| «| =
o >| <| -«

-

&sodell

= sl Gyl oy o

= Ja gall U A gial) Al
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D uany) Jlasl) ¥ o ¥

i alasinly Jlaa) Qi ¢ ja) 2
Statistical Package for the Social Sciences (SPSS,Chicago,IL
JUSA ).
Juaaiall w45 )i Mann-Whitney U-test sy Ol JLEA) aaai)
AL ialal) de ganall e s dlalaall Cile ganall (e Ledle
( Soares and Sheridan ,1977 ; Teramoto et al .,1980 ; Laefere et

al., 2000) .

DNA Ladder test : Gal ala judd) 7 ¥

DNA extraction : Gall i .V 1. ¥

D Gl ST LS e (- Genomic DNA ) sl s J e ol
Ol el paY Craadind A s ssedlS a5 e V) e all e JS Gilage
,2,Y)u:ﬁﬂ\z\‘s_d\Juh‘j(HAj\uJJU_AeAS/eAA.,‘)‘\_..\:\AAJ‘BJM\

a_c\ A \o A 9.\ O\‘/\ ;\5“ & ‘“\a {\ ..\ . ( {\ ALI.\‘\ O,}J (., A A ;. S/ A ;. A-L

pladiuly Lall &) ja0u) g o srealSl) 2y 1S5 dlalaall (e ((Ohtsukaet al., 1997 )
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saadiall LY gl ¢ Al el 4S 53 ) Al 5 LAY (e giadl Ball J e Qi
(4 Y

( GenomicPrep cells and Tissue DNA Isolation Kit , Amersham

Biosciences, USA ) .

Crdin | BHT 5 asmeal Sl a5 oIS A8 i il 4 Lalell 354l jaly
J.g&ﬁejewﬂﬁ\dﬁujﬁg&ud\wﬁbuﬂdf@ BHT — <Uil gal)
oSl &y ) IS Aldlaall (e deli) 0

il A Sl Glatl) o) 538 (e o 583 andiad ¢ AR COlelaall (e JS)
ot AL Al e gl (e DI S0 sl LSy ¢ Ladle Jlmaial
.(Tweer 80) A+ (rss cudall s BHT = dlalrall 5 Alalxall
+ Gniad) 4S80 (e Loy o gl 5 ¢ Al o haall Gk el

Cell lysis : 4l Julas -

oy Aenl o aale Yo 2V 3t Sl el ada il
Jalad Jglaa e il g Saa Ve e e (5587 e ), 0 4aw Eppendorf tube

e (o sing s B e 3 el 280
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Tris[ hydroximethyl ] aminomethane ethylene diaminetetraacetic

acid and sodium dodecyl sulfate . Cat .No. 27-5237-01A .

Halidll (pias s Homogenizer oaball Slea ddad g ol (pada afide yung

. A8y €0 34l e"'ko qsplygte

- RNase 4l -

Cat. No. 27- ) RNase A Jslae (e il s jSaa ¥ Haiidl ) ol
saal o 'YV i (pumall g 2 llis ya YO W) li 1A o5 (15236-01D

Protein precipitation : ¢yl cuw s-z

Jolaa e s Saa Yoo Cinaal 5 ¢ 483l 5l ja A0 ) Al

L1125 ( Ammonium acetate .Cat. No. 27-5237-01B ) sl < i

de y wa e LS ped Swllay ot 3 08V 50 Wl vortex sa—i

- Ol il (@382 Y 3041 13000-16000xg
DNA precipitation : Uil cuw 5-2

ol Al LA | |sopropanol Jsibas s A e e il Saate
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4\_\:\:& J).Jaeibﬂ\ Wﬂjg@\bﬂ\kﬁ&)@u’_ﬂazﬁ o+ ahl
. Baa) 9 48835041 13000-16000Xg  4e s 2ie LS je

e pd A8 )y o Lol Ay sl Cdia g (5 slall Jslaall e alail) o

sac 45l il 2%y Ethanol Jsi) 7 Ve s il Saale v Lal) canl

324l 13000-16000XQg 4e s e L3S e Laa sl o5 ¢ Lall ol ) Jussd il e

e Lealiy Tali A o) it g ¢ aay J 5N (e paaliil) a3 25 ¢ Baa) g 48y

.:\37)53\0-\~ BM&\&}&JJ
DNA hydration : Uall guasi -2
Do 6 sing oA 5 Lall A3 Jslae e il s Sae Y 0+ il

Tis[ hydroximethyl Jaminomethane and ethylenediamin

tetraacetic acid . Cat. No. 27-5237-01D .

Lisa a3, 38,805 ) ya da o die B &gl s 3 ) @S g Ll caud )

_eo/\-oe“ J..I.CUJS\ dle

P LAl Boliig S 5 B Y Y

il sl Ca il Wl e alast b la ) 5 S il as

. ( GeneQuant pro , Amersham , USA )
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Lall 5aS 5 Gl 5 aliza g lale ele plasiiny s je 00 v Liall Jglae Capdas o

>l Johall 2ie Optical  density 43 s—all 235K ldy Joladll 4
A Uall Jslaas e g Saafal ya g S Gubil) Ban 5 ol aa yize s33Y 1
el YA« 5 Y10 die A4 gaal) AAESH 5e) 58 (A i) Al 45 iy Leuld

VA el Lol o3a sl Y Lanie Ui Jslaall iing s

o) Ao Uall Sl pesh Juadl) ¥ Y
DNA gel electrophoresis

Preparation of agarose gel : Jsja¥ s sudaas -

S (Agarose LE ) sl an o,V 4dd &i¢ 55 lal oDla /) juaadl
(el 128 Algs 8o yrianidiy b ) TAE (1X) akia Jslaall e J Vo

S0l ANy idasad Microwave oven 5mal ) s b b ol

asfiY) da s Jslae 43 Caual Jfiat00 ia ajud gl Jlas &l g
Al (e dwe fal a5 0806 ) (A (Al o 3K 5 Jadd Ethidium bromide
? .

sy
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Casting the gel : g G -

asdadia Sgay iy (Y x) ¢ ) QI Garadal QIEN E WDl Lia
& e, bl dela Caal g Dlgl & 55 (as),0x 7,0 ) ol 2l
Hoeffer HE 33 ) 2beS) doadll Jlea A 22kl Qlld aia 55 @l any Jaldid])
abidl Joladll e (g s3aall (Mini Submarine Electrophoresis Unit

. TAE (1X)

DNA electrophoresis : Uall (o ¢S Juadll -z

o ol s Sae) ¢ ol gy A Lal e 55 Sea Yo — )b g a3

el aia n iy Sae ¥ Ll Caaml g WSl (e Wl 3-da JS
o maaill A8y 5k ) b jeS) Juadll (L8 Lol (e aiSs A | oading dye
e (38 e Baal g dcbu ol AL el Jiadl) Slea Jad a0 (2l 138 Al

el Ay e Joadl) J glaay D) kst Aaadla ga ¢ il i VO

P LAl gy pand -2

‘\_\.A_A.QS.L\S\ éJJ M;YU cl_a-éAS\ CL’ “‘“ e\ AN U‘L] 1.‘\ “ UA \a {:_..1

S8 il | el S Ao g3 2Dlgll s a5 ((UV-transilluminator )

. ( Polaroid Camera)
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Cddlaal) judaan *
r TAE (50X ) adiiall Jslaall -
Trisbase 242 ¢
Acetic acid 57ml
EDTA (0.5M) 100 ml

Delonized H,0 to 1000 ml
LA die pH ) by

: EDTA (0.5M ) Jslaa-

1869 EDTA
70ml Deionized H,O .
NaoH ( IM ) s ssall 2S5 )am Jslas ddaud 59 A 2ie pH ) Jasay

R Ll ) v v ) sl Juiy

L oading dye solution : Jeail daua Jelaa -
0.1g Sodium dodecyl sulfate ( SDS) .

25 mg Bromophenol blue.
7 ml Dist. H,0O .
3ml Glyceral .
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& Sl
il
Results
o) e 43505 o ssadl U AH ) Aand) il Al )l 538 apa o
el Anaal) Balyad) Lol aasiud | dad)h pladll o )38 8 ma sae (s 51A Disa
o Al UL s 488N 51,3 sl L ¢ ALl LAY s 80, 00 dead
sl il Cigaa o 5858 Ll alu Lol andid LS duraal) LAY
Al oyl ST LA e el
secaal il ) ) o o a8 ¢ e L ) ALY
Eaaall g S sl ool SEED G G 5 (iS5 2 g abaaall 3208Y)

el e yuall (g 510 gl

- JABAY 51 o LA ) ¢

G5 583 Craniiiad 8 (5Ll 5 o sl ) AN Joadll 8 L83 LS

D Ae sana V8 G S| Asdal Bl il lial o) Y SWR/JABLL ) 8
el £y 58 E e s e CulS Cuaakiad

e Lele omniall il A e - (illoan) - a3 ¢ 5aa) 5l e panall Jals

O ) Gailas il Gl Ciaaa gl | ) (e Lele Juaniall ol g S

2l . il il G Alas) dseal cld AN dllia (S5 o] Gua Cauial
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o Lo Jalaill s e pana JS Ja1a LAY 5 SO il asand o5 28 Glly e
U s Aila (e O sST B2a 5 Ao sana Lo jliie s Adliaa ) SO il

dapall saaxtie LAY 2ae Jaa il puasal) allaall g Las =0 35 Ciiaad
Aapall Baxie Ada 00+ aa (Y JSE) MNPCE, 488 4 51 e 4 giadl
MNNCE; 4880 45 6¥) e 4 finall dapal) dalaiall DAY ANy ) i IS
v ) Jiaai L8 Waia j 3 Al drpnaal) Aol LAY 23 Gaa (A JK5)
. Al 3aaxtal) Al

* Ta,d0a a gradCIL Alalaal) Y Y g

O AeluY € aay Cuiand Al EOAY Gl sendl O Y Jsaad) (e oy

A Hall oda 8 Aeadiiual) & saedll g 5 e EOBY Gile all (e IS Al

dapall 3araie LAY dae Lpy o)l a8 ¢ (amall )9 e paS fana T € oY)

Gaaal B aie 08 v o JS s 0 MNPCE iy Ay i e 4y gindl

(p<0.05) dsilias] duaal 3 (5 sinna 32030 o328 ilias 5 (%0 MNPCEY)

Aailall Ao ganall (go Alaial) ally 45 jlaa ¢ SO Cile all (e IS Al 2ny
Al

18 A e A inall Baooeal) Alolaie LDIAY 330 (i ¢ 5yl Auali (e

a3 323 38 (%0 MNNCE) 4auall dlalaia 408 Y v v+ IS (i e MNNCES

Ailas) Geal 5 (g sime ) Cilia s 53l 3l ok (€15 NN Cile jally Alabadl)
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(el 005 O paS [anat ) Ao siall de jall dlaleall 22y 138 (p<0.05)
LAl Adaglal) Ao penall il g Hlia 2ic

Cle sanall (3 %0 MNNCE; ¢ %0 MNPCE; 4 a5l i 3343
de Ao sadinasaly ) SO al- 1o jdia - a pealSlLdelu V§ 300 Gl ge Al
Ao jall dldadl) aay Ll (s fiin (mall () clia s & Dose-dependant
Aldiaall de Hall dlaleall amy Coadddl 5 (amadl ()5 (0 anS fanat ) ddan 54
(VS Y s ) (el 05 e paS [aaal ) (5 saaatll

a2t ¢ Lagl ol JJasi¥l sy jlasiy s lalii W Lelae aladialy
MNPCE; — J—S1 4 siall il 83005 5 o el Sl Ao ja (o 4801l
Ve ) osas JSI( %MNPCEs) MNNCEs 5 ( %MNPCE;)
YMNPCE; (4 33 3l o i) ¢ lKEY (e oy, (A sl o))
e sadina 12530 & (R*=0.1359 ) % MNNCE; 5 ( R°= 0.045)
e sl

O O Gle jall e JS0 Al (e delut A aay bl 34T aie
e sl 2ae 84 an) el ol y A sl ad ¢ a gl Sl K
(Y dsaa) Al dajlcal) de sanalls 4530 %0 MINNCE; 5| %0 MNPCE;
saa il e BHT pme 48 jidiall dlelaall ks 4 5o () seny Lo an a1 13g]

JSI (9% %+ SE ) dusiall dnill Jasia Glania sy VY 50 Y (DISED | Cile gl
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Table2: Effect of cadmium chloride ( CdCl, ) aone or in combination
with butylated hydroxytoluene ( BHT ) on micronucleus
induction in bone marrow cells of SWR/J mice .
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ups st?:nce e St?rrnng'(i;‘)g Ne‘xjénmb.ireﬁf 96PCE, “ﬁéﬁrﬁggflf&‘)%d

PCEs PCEs | NCE
1 -ve control 0 24 4000 44.0 1.00 1.38
2 CdCl, 2 24 4000 37.9 250 | 2.29
3 Cdcl, 4 24 4000 409 | 1475 | 10.90
4 CdCl, 6 24 4000 17.0 6.25 | 6.05
5 | CACI+BHT | 2+200 24 4000 42.3 1.25 1.65
5 | CACI+BHT | 4+200 24 4000 39.0 1.50 2.24
7 | cdCl+BHT | 6+200 24 4000 38.0 1.75 1.56
3 CdcCl, 2 48 4000 52.5 1.75 2.21
3 CdcCl, 4 48 4000 58.9 1.00 | 0.36
0 CdCl, 6 48 4000 32.8 0.25 0.24
1 BHT 200 24 4000 45.0 1.25 1.43
2 BHT 200 30 4000 49.3 025 | 073
3 Tween 80 - 30 4000 43.2 0.50 2.47
4 +"e(g‘;,r)‘”°' 50 24 4000 678 | 39.00 | 1159°

PCEs : Polychromatic erythrocytes .
NCE; : Normochromatic erythrocytes .

BHT : Butylated hydroxytoluene .
CP : Cyclophosphamide .

* . Significant difference from the control group at p < 0.05.
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Fig . 9 : Dose response curve for cadmium chloride ( @one or in
combination with butylated hydroxytoluene, BHT )
induction of micronuclel in PCEs ( MNPCEs ) and
NCEs( MNNCEs) .
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Fig . 10: Correlation coefficient and regression line of groups
treated with cadmium chloride alone ( % MNPCEs) .
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Fig. 11 : Correlation coefficient and regression line of groups treated
with cadmium chloride alone ( % MNNCEs) .
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Fig. 12 . Effect of sampling time on the induction of micronuclei in
polychromatic erythrocytes ( MNPCEs ) of bone marrow
cells of mice treated with different doses of cadmium
chloride ( CdCly) .
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Fig. 13 : Effect of sampling time on the induction of micronuclel in
normochromatic erythrocytes ( MNNCE; ) of bone marrow
cells of mice treated with different doses of cadmium
chloride ( CdCly) .
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6.05) e de ) aay Caaidl 25 (%0 10.90) mnd) (155 (0 paS [anae
¥) dilas) Apaal (53 (5 siwa (A 3300 Jusi of MNNCE s 5. (%o
e panally 43 lie munl (335 e paS fpana £ Aol cilese ) Ao sendl) b
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Al g3 158 3
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Watanabe et al., 1982 ; Volkova and Karpliuk , 1990 ; Adler et

al., 1991 ; Leopardi et al., 1993 ; Osipov et al., 2000 ) .
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R ETY

&8s Lalidsl caa f Herbold et al ( 2001) Lo plé 3 4l )l
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de ganally 5 jaa (7 YY,A ) delu €A arys (7 VV,0) delu Y aay
(g Adled) iasleal)
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3l Lall ol & ) g
( Hartwig , 1994 ; Privezentsev et al., 1996 ; Misraet al., 1998 ;

Lopez-Ortal et al., 1999 ; Watanabe and Suzuki, 2002 ) .

A sl Al 30 ) (A (535 e Lad) A~ 3l llee 8 daladl )
Adducts &3ua se (0S5 (Hartwig, 1994 ;1995 ; Jin et al., 2003)
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8 L 0S5 G Bl k) g€ Y ABLaY L (S il o gl Ll g
.(Misraet al., 1998 ) s KU A 5l Aol

el—a, S5 5L el I A&l WL

R Y G PSR, JRPRPYVC B L\ -5 VI PON Y. VR N G B W

Reactiove oxygen species (il G Yl gl s Gl_a

Stohs and Bagchi, 1995 ; ) ROS)
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Chdl ey e
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Cilay 3 0da Gy 8 el 3l Jae doagy (o (e 45 )8 4 5aal S e o yny
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G ¢ Aglaal) 028 panl a5 Blall Ay ) i Leed granall Gyl i 4 sial
el , Aime 4l 3 s il DA iy a8 4 sial) Ul gl 1) 440
(ke 058y 28 il sbasSlly ) sl ol =) 81 jeda 38 ¢ IO (e
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abal) 138 G o (Mg ¢ S adie b3l ) e A Gugadl s gun B Alenl
paalls Gabiadd) Ja W e 7Y (Jsa aaas IS ale ol (S Y
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A sl o dpaall A iilly Sl glaal) Al j3 95000 5 ) SN Al daal)
. ( Betkaand Callard ,1999 ) Anbe sl
Al o rall (e dra ¢ A siall QU a0 0S5 Alae 2 ied ) Y]
e el e aanll Aligd AL 1A s g oAl Gl e B
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. ( Klaassen and Wong, 1982 ) aly sk
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( Thomas and Brogan , 1983 ; Cullen et al., 1984 ; Danielsson et

al., 1984 ; Schrag and Dixon, 1995) .

daagiaall LAY 5 Jal el aaad Jea Diaadl il Hall e sl S 53 88
Betkaand ) 4 siall il saall (5 68 dilae oL o gaaaSH Ao g1 pals (S
A padllacaia il 4 agd Al ( Callard, 1999

b Ao sl & g 35l 3 aladnnl Al Baluadl Hlaal Gadas 2313
ol el o s pall apass ey ald ¢ JualSIL Ay siall il ol (0 55 ) 58
Ay sial) gl (9 55 )y (s (e LAY am g 5alall Apasn Y

aclsdloda ol dllalld ) il 4.2 8y (Anderson , 1984)
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oy aty BHT 508 Gl jasac & p<5 s ¢ L) 1 aw g ) sl g
) 4 seadl g Al LAY (e JS (8 Oy 2uSall (958 )il (oS5 e Al
T s 535y 38 Lae ( Smirnova et al., 2002 ; Zamyatnina et al., 2002
Sasaki et al., 2002 ) L 1))yl &iaa) e BHT 3,8 oo S5 Wl Lulia
Zamyatnina et ) <Ll zadl) il & Ball 45 30 Sl 5 By e aia pe 5 (
. (al., 2002

A ) ¢ Al Al e T pb5e iing e all (g slad Cusall o a2
a5l apal A LAY (e palds ) Ay e T b Load aay

Al dia) jall 8 das ol e lé ey e 2l (Habeebu et al., 1998 )

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Q.

— A A
BHT 5 assealSIL 48 jiiiall dlalaall 2xs e yaall (5 slall cgall Can gl 334 5 (1

el b e ¢ TS palial e a5 a8 e T ydies el (Say «
Cre 43S e Aailaall 2 glae 8 i3 g dlaall LAY Ga ¢ gea el (5 514
13 e o 5203 Ababaall day Ll 12 Jan g Cun | Bida gl 5 S Al Aals

. (Habeebu et al., 1997 ) 2SI LA aludail 5 aaa3 3l b b saas

Conclusions: claliiu ¥ ¢
Gty Lad laliiay) oamy  Ja il Allal 2l 5l 08 (e (S
S g RPTONEN s SN R PR P REV G PO NI YN PR R Evwe
Al
adpial GSarg el LAY e Tl 5 T ) 5 L Tl o gaealY el
. Genotoxic substance & s dxew I3 33LS
e Tadina 1Al Lorall LAY e o gsadlSH 50 andl il o A -
S o203 S (e Bmiiie e jal el of ) @l il By de jal)
LA sald) e Wl S o
(e oS fanal ) gl SH (e Jadh (5 panidl) dldinall de jally dldadd) i ¥
£ Las LA 3,08l alall (aliasy) 8 i (g5l cam 8l ) (a0
Sl il e Jae I J8Y) cle jall a5 ol laiw ¢ aludly) e sl

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

l a6l dsandd)
U gaad) 0 5S5 Jal e ST o el gl o Ada) Al ol il - i - 8
il Jsa Gl 506l ya) Sifie 7 53855, a saedlSH Al 4y 5l

ool SU iyl day el gl (8 A s 55 S

A8 sl Al il aalS Lol 5 Laga Ty 50 il s uss) g 5 a0
Elany AS audi () g agall sall g1 V) o8 Cali Y Lain ¢ gealSH
el 1Al D gl

Ayl Apadl e Taa Lald g f 50 BHT gl 50 alcas casly -1
a8 Al Al A glal) el AN a8 Gy 38 48 (g a2 1l o saadlSU
iy 28 (530 e el (5 18l sl Jamasaly ) das (B 2de 03 Ll S

Abad WA e palaills Saa g dleld dli

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

— A A

Ay yal) p) yal

Cile sdaall Ja, lell Ciplif Y 4QY | JaBY A saal ¢ Al daly ¢ dana AMA ¢ cilly

. Baa ¢ dnaal)

Jlsy— o jlhadl o joluan: 4iwf Gl 1999 | saaa ¢ laadl ¢ aadl ¢ Land)
sl 5 ol ad) o (Y Akl | 23kl

dala Lgie il a5 dale b€l Al g bl YA AT | daae dae ¢ ldal)
o) A ) S| el g 8 LT 6 Gl e Lgles 5 il 5 g7 2lE
_e}hj‘ﬁ‘)\d‘\c@dﬂ\d};}

Sl A Al a8 A e Al gl VAAN | Gaa llae dand ¢ LA

elady (ol dgaall ¢ Lo pell el dabiiaf pf ) aipall Cilad g Cla] 40 de pans

Ak ¢ Al
Dl S a a8 ALED ol (e a5V YA, aaga daal ¢ 5 sl
daala — aglall A0S ) gallale ol ¢ Hnuale dls ). Rattus norvegicus

A3 gl g yal) ASLeal il Il 3 gaas L)

:\_ﬂx.;j\ é‘)_h—a‘)u‘-a‘)dwr&rﬂ&j_ﬁ”\qqa M‘W’J&cd\gu\
a1 ) Al g jell B pnlanl | Lo el 5

dze )Y Gl )l QS |l Gl 5 Julal V44 ¢ | adac et g ¢ qulall
ol ¢ ddaall dalad)

A g il Dl glall VAT | and) ) deaa ¢ el a6 gald Gla )¢ Ll ae
L esils il dy )l

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

2 .
—_— Ayl Asad)

D AV bl | s slal) aauall g 3l gl Y a v s agm Cpall oo ¢ EANae
w5l s pdsll dall A

ale and ¢ yivaledle ) SWR/R ADLL o yi 8 i ) o KN jlEal 3 614
i VEPVI - WYV T POX PR U\ FIRYVIVRE [ PN PRI -1 S N

2y Sy o sihall LELTAS )l i Hall paey 1940 | Aodey 4Dl ¢ alle
G o Y aaall | Gualadl adadll (o€l alle dlae o480 e s sl

all Byl o Yha | ddnll 4 plell ) JS0al VA9 | an e gladll ¢ el ¢ Ay £
S D L)/ J @™ g & = &
cOles ¢ sl

Asnse |, oS gsadell  _inll Coglill | Lad/ Lin Iaf e V34T | o g8k JlaS ¢ )
5 ] (L L ) (e CRL =
A aSY) ¢ daalall bl

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com

— A A
Lia¥) aal sl
References

Adler, 1.D. 1984. Cytogenetic tests in mammals, In: Mutagenecity
Testing. A Practical Approach ( Venitt, S. and Parry, J. M. eds),
IRL Press, Oxfoed, pp.275-306.

Adler, 1.D., Kliesch, U., van Hummelen, P. and Kirsch-Volders, M.
1991. Mouse micronucleus tests with known and suspect spindle

poisons: results from two laboratories. Mutagenesis, 6(1):47-53.

Adler, 1.D., Kliesch, U., Jentsch, I. and Speicher, M.R. 2002. Induction
of chromosomal aberrations by dacarbazine in somatic and

germinal cells of mice. Mutagenesis, 17(5):383-389.

Alessio, L., Apostali, P., Forni, A. and Toffoletto, F. 1993. Bioiogical
monitoring of cadmium exposure-an ltalian experience. Scand. J.
Work Environ. Health, 19(1):27-33.

Amacher, D.E. and Paillet, S.C. 1980. Induction of trifluorothymidine-
resistants mutants by metal ions in L5178Y/TK+/-cells. Mutation.
Res., 78:279-288.

Anderson, D. 1984. The Dominant Lethal Test in Rodents, In:
Mutagenecity Tsting , A Practical Approach ( Venitt, S. and
Parry, JM., eds), IRL Press, oxford, pp. 307.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

e L L
—_— Ayl Asad)

ATSDR. 1993. Toxicological Profile for cadmium. Rep. TP-92/06. U.S.
Department of Health and Human Services, Puplic Health
Service, Agency for Toxic substances and Disease Registry,
Atlanta.

ATSDR. 1997. Toxicologica Profile for cadmium, Draft for public
comment ( update ). U. S. Department of Health and Human
Services, Puplic Health Service, Agency for Toxic substances and
Disease Registry, Atlanta.

ATSDR. 1999. Toxicological Profile for arsenic. U. S. Department of
Health and Human Services, Puplic Health Service, Agency for

Toxic substances and Disease Registry, Atlanta.

Babich, H. and Borenfreund, E. 1990. Cytotoxic effects of food
additives and pharmaceuticals on cells in culture as determined
with the neutral red assay. J. Pharm. Sci., 79(7):592-594.

Bagchi, D., Bagchyi, M., Hassoun, E.A. and Stohs, S.J. 1995. In vitro
and in vivo generation of reactive oxygen species, DNA damage
and lactate dehydrogenase leakage by selected pesticides.
Toxicology, 104(1-3):129-140.

Bassendowska-Karska, E. and Zawadzka-Kos, M. 1976. Cadmium

sulfate does not induce sister chromatid exchanges in human
lymphocytes in vitro. Toxicol. Lett., 37:173-175.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

. T .
—_— Ayl Asad)

Bateman, A.J. and Epstein, S.S. 1971. Chemical Mutagens. Principles
and Methods for their Detection ( Hollaender, A. ed ), Plenum
Press, New York : pp. 541..

Bauchinger, M., Schmid, E. and Einbrodt, H.J. 1976. Chromosome
aberrations in lymphocytes after occupational exposure to lead
and cadmium . Mutation. Res., 49:57-62.

Bench, G., Corrzett, M.H., Martinelli, R. and Balhorn, R. 1999.
Cadmium concentrations in the testes, sperm and spermatids of
mice subjected to long-Term cadmium chloride exposure.
Cytometry, 35:30-36.

Betka, M. and Callard, G.V. 1999. Stage-dependent accumulation of
cadmium and induction of metallothionein-like binding activity in
the testis of the dogfish shark Squaius acanthias. Biology of
Reproduction, 60:147-157.

Bruce, W.R. and Heddle, J.A. 1979. The mutagenic activity of 61
agents as determined by the micronucleus, salmonella, and sperm
abnormality assays. Can. J. Genet. Cytol., 21:319-334.

Bui, T.H., Lindsten, J. and Nordberg, G.J. 1975. Chromosome analysis
of lymphocytes from cadmium workers and Itai-Itai patients.
Environ. Res., 9:187-195.

Casalino, E., Calzaretti, G., Sblano, C. and Landriscina, C. 2002.

Molecular inhibitory mechanisms of antioxidant enzymes in rat

liver and Kidney by cadmium. Toxicology, 179: 37-50.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

v . .
—_— Ayl Asad)

Cohen, J.J. 1994. Apoptosis: physiological cell death. J. Lab. Clin. Med.,
124:761-765.

Cohen, J.J. and Duke, R.C. 1992. Apoptosis and programmed cell death

in immunity. Ann. Rev. Immunol., 10:267-293.

Corcoran, G.B., Fix, L., Jones, D.P., Moslen, M.T., Nicotera, P.,
Oberhammer, F.A. and Buttyan, R. 1994. Apoptosis:
Molecular control point in toxicity. Toxicol. Appl. Pharmacol.,
128:169-181.

Cullen, M.R., Kayne, R.D. and Robins, J.M. 1984. Endocrine and
reproductive dysfunction in men associated with occupational
inorganic lead intoxication. Arch. Envion. Health, 39:431-440.

Dalton, T., Fu, K., Enders, G.C., Palmiter, R.D. and Andrews, G.K.
1996. Anaysis of the effects of overexpression of
metallothionein-1 in transgenic mice on the reproductive
toxicology of cadmium. Environ. Health Perspect., 104(1):68-76.

Danielsson, B.R.G., Denker, L., Lindgren, A. and Tjalve, H. 1984.
Accumulation of toxic metals in male reproductive organs. Arch.
Toxicol. ( suppl. ), 7:177-180.

Datta, S.S., Mallick, P.P. and Khuda-Bukhah, A.A. 2001. Comparative

efficacy of two microdoses of a potentized homoeopathic druy,

Cadmium Sulphoricum, in reducing genotoxic effects produced

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

WA .
—_— Ayl Asad)

by cadmium chloride in mice: a time course study. BMC

Complementary and Alternative Medicine, 1:9-15.

Deaven, L.L. and Campdell, E.W. 1980. Factors affecting the induction
of chromosomal aberrations by cadmium in Chinese hamster
cells. Cytogenet. Cell. Genet., 26:251-260.

Deknudt, G. and Leonard, A. 1975. Cytogenetic investigations on
leucocytes of workers from a cadmium planet. Environ. Physiol.
Biochem., 5:319-327.

Deknudt, G. and Deminatti, M. 1978. Chromosome studies in human
lymphcytes after in vitro exposure to metal salts. Toxicology,
10:67-75.

Deknudt, G. and Gerber, G.B. 1979. Chromosomal aberrations in bone
marrow cells of mice given a normal or a calcium-deficient diet
supplemented with various heavy metals. Mutation. Res., 68:163-
168.

Deknudt, G., Leonard A. and Ilvanov, B. 1973. Chromosome
aberrations in male workers occupationally exposed to lead.
Environ. Physiol. Biochem., 3:132-138.

Del aFueute, H., Portales-Peraz, D., Baranda, L., Diaz-Barriga, F.,
Saavedra-Alanis, V., Layseca, E. and Gonzalez-Amaro, R.
2002. Effect of arsnic, cadmium and lead on the induction of
apoptosis of normal human mononuclear cells. Clinical and
Experimental Immunology, 129(1):69-81.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

s .
—_— Ayl Asad)

Denizeau, G. and Meminatti, M. 1978. Chromosome studies in human
lymphocytes after in vitro exposure to metal salts. Toxicology,
10:67-75.

Denizeau, F. and Marion, M. 1989. Genotoxic effects of heavy metals
inrat hepatocytes.Cell Biol. Toxicol., 5:15-26.

Devi, K.D., Banu, B.S., Mahboob, M ., Jamil, K., and Grover, P. 2001.
In vivo genotoxic effect of cadmium chloride in mice leukocytes

using comet assay. Teratog. Carcinog. Mutagen., 21(5):325-333.

Dudley, R., Sroboda, D. and Klaassen, C. 1982. Acute exposure to
cadmium causes severe liver injury in rats. Toxicol. Appl.
Phamacol., 65:302-313.

Dudley, R., Sroboda, D. and Klaassen, C. 1984. Time-course of
cadmium-induced ultrastructural changes in rat liver. Toxicol.
Appl. Phamacol., 76:150-160.

Duffus, J. 2001. Heary MetassA Meaningless Term. Chemistry
International. 23(6):361-368.

Ebringer, L., Dobias, J., Krajcovoic, J., Polonyi, J., Krizkova, L. and

Lahitova, M. 1996. Antimutagens reduce afloxacin-induced
bleaching in Euglena-gracilis. Mutation Res., 359(2):85-93.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Vo

— A A

EL-Azzouzi, B., Tsangaris, G. T., Pdlegrini, O., Manuel, Y.,
Benveniste, J. and Thomas, Y. 1994. Cadmium induces

apoptosisinahuman T cell line. Toxicology, 88:127-139.

Epstein, S.S., Arnold, E. and Andrea 3. 1972. Detection of chemical
mutagens by the dominant lethal assay in the mouse. Toxicol.
Appl. Pharmacol., 23:288-325.

Ercal, N., Gurer-Orhan, H. and Aykin-Burns, N. 2001. Toxic metals
and oxidative strees part |: mechanisms involved in metal-
induced oxidative damage. Curr. Top. Med. Chem., 1. 529-539.

Fahmy, M.A. and Aly, F. A. 2000. In vivo and in vitro studies on the
genotoxicity of cadmium chloride in mice. J. Appl. Toxicol.,
20(3):231-239.

Fatur, T., Tusele, M., Falnoga, |., Sancar, J., Lah, T. and Filipic, M.
2002. DNA damage and metallothionein synthesis in human
heptoma cells ( Hep G, ) exposed to cadmium-Cell Chem.
Toxicol., 40(8):1069-1076.

Fleig, |., Rieth, H., Stocker, W.G. and Thiess, A.M. 1983.
Chromosome investingations of workers expoed to cadmium in
the manufacturing of cadmium stabilizers and pigments.
Ecotoxicol. Environ. Saf., 7:106-110.

Foulkes, E.C. 1990. The concept of critical levels of toxic heavy metals
In target tissues. Toxicology, 20:327-339.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Vet e
—_— Ayl Asad)

Fowler, B.A. 1978. General subcellular effects of lead, mercury,
cadmium, and arsenic. Environ. Health Perspect., 22: 3741.

Fox, S. 1988. Nutritional factors that may influence bioavailability of
cadmium. J. Environ. Qual., 17: 175-180.

Garcia, V.A.P., Lacava, L.M., Kickelhaus, S., Azevedo, R.B.,
DaSilva, M.F., Mora's, P.C., De Cuyper, M. and Lacava,
Z.G.M. 2002. Magnetoliposome evaluation using cytometry and
micronucleus test. Eur. Cells and Materials, 3(2):154-155.

Gasiorek, K. and Bauchinmer, M. 1981. Chromosome changes in
human lymphocytes after separate and combined treatment with
divalent salts of lead, cadmium, and zinc. Environ. Mutagen.
3:531-518.

Gimmler-Luz, M.C., Cardaso, V.V., Sardiglia, C.U. and Widholzer,
D.D. 1999. Transplacental inhibitory effect of carrot juice on the
clastogenicity of cyclophosphamide in mice. Genet. Mal. Bial.,
22(2):107-119.

Gilliavod, N. and Leonard, A. 1975. Mutagenicity tests with cadmium
in the mouse. Toxicology, 5:43-47.

Gossel, T.A. and Bricker, J.D. 1994. Principles of Clinical Toxicology.
3" ed. Raven Press. New york.

Green, S,, Auletta, A., Fabricant, J., Kapp, R., Manandhar, M., Sheu,
C., Springer, J. and Whitfield, B. 1985. Current status of

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\o¥

— A A

bioassays in genetic toxicology-the dominant lethal assay. Report
of the U. S Environmental Protection Agency Gene-Tox
Program. Mutation Res., 154:49-67.

Grillo, C.A. and Dulout, F.N. 1995. Cytogenetic evaluation of butylated
hydroxytoluene. Mutation Res., 345:73-78.

Grillo, C.A. and Dulout, F. N. 1997. The effect of butylated
hydroxytoluene on the chromosomal damage indudced by
bleomycin in Chinese hamster ovary cells. Mutation Res.,
375:83-89.

Grillo, C.G., Seoane, A.l. and Dulout, F.N. 1999. Protective effect of
butylated hydroxyltoluene ( BHT ) against the clastogenic
activity of cadmium chloride and potassium dichromate in
Chinese hamster ovary cells. Genet. Mol. Biol., 22(1):19-24.

Habeebu, S, Liu, M., Liu, Y. and Klaassen, C. 1997. Metallothionein-
I/1l Knock-out mice are vulnerable to chronic CdCl,-induced
hepatotoxicity. The Proceedings of the Fourth International
Metallothionein Meeting, abstract No. 147.

Habeebu, S.S. M., Liu, J. and Klaassen, C.D. 1998. Cadmium-Induced
Apoptosis in Mouse Liver. Toxicol. Appl. Pharmacol., 149:203-

2009.

Hamada, T., Tanimoto, A. and Sasaguri, Y. 1997. Apoptosis induced
by cadmium . Apoptosis, 2:359-367.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Yo

— A A

Hammond, P.B. and Beliles, R.P. 1980. Metals. In: Casarett and Doull's
Toxicology the Basic Science of Poisons ( Doull, J. Klaassen,
C.D. and Amdur, M.O. eds ) , 2" Edit. Macmillan Publishing
Company, New Y ork, pp. 409-467.

Han, C., Wu, G., Yin, Y. and Shen, M. 1992. Inhibition of germanium
oxide of the mutagenicity of cadmium chloride in various

genotoxicity assays. Food Chem. Toxicol., 30:521-524.

Hartwig, A. 1994. Role of DNA repair inhibition in lead-and cadmium
genotoxicity: areview. Environ. Health Perspect., 102(3):45-50.

Hartwig, A. 1995. Current aspects in metal genotoxicity. Biometals,
8(8):3-11.

Hartwig, A. 2000. Recent advances in metal carcinogenicity. Pure Appl.
Chem., 72(6):1007-1014.

Hayashi, M., Tice, R., MacGregor, J., Anderson, D., Blakey, D.,
Kirsh-Volders, M., Olsen, F., Pacchierotti, F., Romagna, F.,
Shimada, H., Sutou, S. and Vannier, B. 1994. In vivo rodent
erythrocyte micronucleus assay. Mutation Res., 312:293-304.

Hebbe, J.A., Salamone, M .F., Hite, M., Kirkhat, B., Mavournin, K.,
MacGregor, J.G. and Newell, G.W. 1983. The Induction of
Micronuclei as a Measure of Genotoxicity. Mutation Res.,
123:61-118.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Vet e
—_— Ayl Asad)

Herber, D. 1994. Nutrition in the prevention of chemical carcinogeness.
J. Nat. Cancer Inst., 60:11-18.

Herold, B., Brendler-Schwaab, S. and Ahr, H. 2001. Ciprofloxacin: in
Vivo genotoxicity studies. Mutation Res., 498:193-205.

Hirose, M., Masuda, A., Imaida, K., Kagawa, M., Tsuda, H. and Ito,
N. 1987. Induction of forestomach lesions in rats by ora
administrations of naturally occurring antioxidants for 4 weeks.
Jpn. J. Cancer Res., 78:317-321.

Hocman, G. 1988. Chemoprevention of cancer: phenolic antioxidants
(BHT, BHA). Int. J. Biochem. 20(7):639-651.

Hodgman, C.D., Weast, R.C., Shankland, R.S. and Selby, SM. 1961.
Handbook of chemistry and Physics. 43 Edition. Chemical
Rubbber publishing Company, Cleveland.

Hallstein, M.J., MaCann, J., Angelosanto, F.A. and Nichols, W.W.
1979. Short-term tests for carcinogens and mutagens. Mutation,
Res. 65:173-226.

Hossain, Z. and Huq, F. 2002. Studies on the interaction between Cd
(2+) ions and DNA. J. Inorg. Biochem., 90(3-4):85-96.

Imaida, K., Fukushima, S., Shirai, T., Masui, T., Ogiso, T. and Ito, N.

1984. Promoting activites of butylated hydroxyanisole, butylated

hydroxytoluene and sodium 1-ascorbate on forestomach and

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Vet e
—_— Ayl Asad)

urinary bladder carcinogenesis initiated with methylnitrosourea in
F344 male rats. Gann. 75:769-775.

Ishido, M., Homma, ST., Leung, P.S. and Tohyoma, C. 1995.
Cadmium-induced DNA fragmentation is inhibitable by zinc in
porcine kidney LLC-PK1 cells. Life Sci., 56:L351-L.356.

Ishido, M., Homma-Takeda, S., Tohyama, C. and Suzuki, T. 1998a.
Apoptosis in rat renal proximal tubular cells induced by
cadmium. J. Toxicol. Environ. Health, 55:1-12.

Ishido, M., Tohyama, C. and Suzuki, T. 1998b. c-myc is not involved
in cadmium-€elicited apoptotic pathway in porcine kidney LLC-
PK1 cells. Life Sci., 63:1195-1204.

Ishido, M., Suzuki, T., Adachi, T. and Kunimoto, M. 1999a. Zinc
stimulated DNA synthesis during its antigpoptotic action
independently with increments of an antiapoptotic protein, Bcl-2,
in porcine kidney LLC-PK(1) cells. J. Pharmacol. Exp. Ther.,
290:923-928.

Ishido, M., Tohyama, C. and Suzuki, T. 1999b. Cadmium-bound
metallothioein induces apoptosis in rat kidneys but not in cultured
kidney LLC-PK1 cells. Life sci., 64:797-804.

Jagetia, G.C. and Adiga, S.K. 1994. Cadmium chloride induces dose-

dependent increaseses in the frequeucy of micronuclel in mouse
bone marrow. Mutation Res., 306(1):85-90.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

A

— A A

Jagetia, G.C. and Reddy, T.K. 2002. The grapefruit flavanone naringin
protects against the radiation-induced genome instability in the
mice bone marrow: a micronucleus study. Mutation Res., 519 (1-
2):37-48.

Jin, Y., Clark, A., Slebos, R., Taylor, J., Kunkel, T., Resnick, M. and
Gordenin, D. 2003. Cadmium is a mutagen that acts by
inhibiting mismatch repair. Nature Genetics, 34:326-329.

Kanematsu, N., Hara, M. and Kada, T. 1980. Rec assy and
mutagenicity studies on metal copmounds. Mutation Res,
77:109-116.

Kerr, J.F.R., Wyllie, A.H. and Currie, A.R. 1972. Apoptosis. a basic
biological phenomenon with wibe-ranging implication in tissue
Kinetics. Br. J. Cancer. 26:239-257.

Klaassen, C.D. 1992. Heavy metals and heavy-metal antagonists. In:
Goodman and Gilman's The Pharmacological Basis of

Therapeutics., vol.2, 8" Edition.

Klaassen, C.D. and Wong, K.L. 1982. Cadmium toxicity in the newborn
rat . Canadian Journal of Physiology and pharmacology., 60:
1027-1036.

Klaassen, C.D., liu J. and Choudhuri, C. 1999. Metallothionein: an

intracellular protein to protect against cadmium toxicity. Ann.
Rev. pharmacol. Toxicol., 39: 267-294.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\~\I

— A A

Koizumi, S. and Yamada, H. 2003. DNA microarray analysis of altered
gene expression in cadmium-exposed human cells. J. Occup.
Health, 45:331-114.

Kotsonis, F. and Klaassen, C. 1977. Toxicity and distribution of
cadmium administered to rats at sublethal doses. Toxcol. Appl.
Phamacol., 41:667-680.

Lafere, J., Hens, L., Tournaye, H. and Van Steirteghem, A. 2000.
Cadmium and reproductivity: Changes in litter size after exposure
of male mice to CdCl; for 6months. Andrologia, 32:187-194.

Lanigan, R. and Yamarik, T. 2002. Fina report on the safety
assessment of BHT (1). Int. J. Toxicol., 21(2):19-94.

Latinwo, L. M., Ikediobi, C.O., Singh. N.P., Sponhltz, G., Fasanya, C.
and Riley. 1997. Comparative studies of in vivo genotoxic
effects of cadmium chloride in rat brain, Kidney and liver cells.
Cell. Mol. Biol. 43(2):203-210.

L edda-Columbano, G., Coni, P., Curto, M., Giacomini, L., Faa, G.,
Oliverio, S., Piacentini, M. and Columbano, A. 1991. Indction
of two different modes of cell death, apoptosis and necrosis in rat
liver after a single dose of thioacetamide. Am. J. Pathol.,
139:1099-1109.

L eopardi, P., Zijno, A., Bassanin, B. and Pacchierotti, F. 1993. In vivo

studies on chemically induced aneuploidy in mouse somatic and
germinal cells. Mutation Res., 287(1):119-130.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Yot

— A A

Liu, J., Liu Y., Michalska, A., Choo, K. and Klaassen, C. 1996.
Distribution and retention of cadmium in metallothionein | and |1

null mice . Toxicology and Applied Pharmacology, 136:260-268.

Lohmann, R.D. and Beyersmann, D. 1994. Effect of zinc and cadmium
on apoptotic DNA fragmentation in isolated bovine liver nuclei.
Environ. Health Perspect. 102 ( Suppl 3), 269-271.

Lopez-Ortal, P., Souza, V., Bucio, L., Gonzalez, E. and Gutierrez-
Ruiz, M.C. 1999. DNA damage produced by cadmium in a
human fetal hepatic line. Mutation Res., 439(2):301-306.

Mailhes, J.B., Preston R.J. and Yuan, Z.P. 1988. Analysis of mouse
metaphase Il oocytes as an assay for chemicaly induced
aneuploidy. Mutation. Res., 198:145-152.

Mandel, R. and Ryser, H.J.P. 1984. Mutagenicity of cadmium in
Samonella  typhimurium and its  synergism  with  two

nitrosamines. Mutation. Res., 138:9-16.

Margeli, A., Theocharis, S., Skaltsas, S., Skopelitou, A., Kittas, C.,
Mykoniatis, M. and Varonos. 1994. Effect of cadmium
pretreatment on liver regeneratiom after partial hepatectomy in
rats . Archives of Toxicology, 68: 85-90.

Marrazzini, A., Betti, C., Bernacchi, F., Barrai, |. and Barale, R.

1994. Micronucleus test and metaphase analysis in mice exposed

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Y.

— A A

to known and suspected spindle poisons. Mutagenesis, 9(6):505-
515.

Martin, J.J., Martin, R., Codesal, J., Fraile, B., Paniaguam R., and
Santamaria, L. 2001. Cadmium chloride-induced dysplastic
changes in the ventral rat prostate: an immunohistochemical and
guantitative study. Prostate, 46(1):11-20.

McCann, J. and Ames, B.N. 1978. The salmonella / micorsome
mutagenicity test: Predictive value for animal carcinogenicity. In:
Mutagenesis, ( Flamm, W. C. and Mehiman, M.A. eds),
Hemisphere, Washington DC.

Mckenna, |.M., Bare, R.M. and Waalkes, M.P. 1996. Metallothionein
gene expression in testicular interstitial cells and liver of rats
treated with cadmium. Toxicology, 107: 121-130.

McMurray, C.T. and Tainer, J. A. 2003. Cancer, cadmium and genome
integrity. Nature Genetics, 34(3):239-241.

Milvy, P. and Kay, K. 1978. Mutagenicity of 19 major graphic arts and
printing dyes. J. Toxicol. Environ. Health., 4:41-36.

Misra, R.R., Smith, G.T. and Waalkes, M .P. 1998. Evaluation of the

direct genotoxic potential of cadmium in four different rodent cell
lines. Toxicolory, 126(2):103-114.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

Yy .
—_— Ayl Asad)

Mukherjee, A., Giri A.K. and sharma, A. 1988a. Relative efficacy of
short-term tests in detecting genotoxic effects of cadmium
chloride in mice in vivo. Mutation. Res., 206:285-295.

Mukherjee, A., Sharma, A. and Talukder, G. 1988b. Effect of
selenium on cadmium-induced chromosomal abrrations in bone

marrow cells of mice. Toxicol. Lett., 41:23-29.

Nagata, S., Nagase, H., Kawane, K., Mukae, N. and Fkuyama, H.F.
2003. Degradation of chromosomal DNA during apoptosis. Cell
Death and Differetiation, 10(1):108-116.

Nat'l Academies Press, Toxicologic Assessment of the Army's Zinc
Cadmium Sulfide Dispersion Tests,. 1997. Toxicity and Related
Data on Selected Cadmium compounds. The National Academies
Press, Washington DC.

Nayak, B.N., Ray, M. and Persayd T.V. 1989. Embyotoxicity and in
vivo cytogenetic changes following maternal exposure to
cadmium chloride in mice. Exp. Pathol., 36:75-80.

Nehez, M., Lorencz, R. and Desi, |. 2000. Simultaneous action of
cypermethrin and two enviromental pollutant metals, cadmium
and lead, on bone marrow chromosomes of rats in subchronic
administration. Ecotoxicol. Environ. Saf., 45(1):55-60.

Nishioka, H. 1975. Mutagenic activities of metal compounds in bacteria.
Mutation. Res., 311:185-189.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\\

W
—_— Ayl Asad)

Nordberg, G.E., Kjellstrom, T. and Nordberg, M. 1985. Kinetics and
metabolism. In: Cadmium and Heath: A. Toxicologica and
Epidemiological Appraisal ( Friberg, L., Elinder, C.G,,
Kjellstrom, T, eds ), Vol.1: Exposure, Dose and Metabolism.
CRC Press, Boca Raton. pp.103-178.

Oberly, T.J., Piper, C.E. and McDonald, D.S. 1982. Mutagenecity of
metal salts in the L5178Y mouse lymphoma assay. J. Toxicol.
Environ. Hedth., 9:367-376.

Ochi, T. and Ohsawa, M. 1985. Participation of chromosomal
aberrations by cadmium chloride in cultured Chinese hamster
cells. Mutation Res., 143:137-142.

Ochi, T., Mogi, M., Watanabe, M. and Ohsawa, M. 1984. Induction of
chromosomal aberrations in cultured Chinese hamster cells by
short-term treatment with cadmium chloride. Mutation Res.,
137:103-109.

Ochi, T., Takahashi, K. and Ohsawa, H. 1987. Indirect evidence for the
induction of a preoxidant state by cadmium chloride in cultured
mammalian cells and a possible mechanism for the induction.
Mutation Res., 180(2):257-266.

Ohtsuka, R., Doi, K. and Itagaki, S. 1997. Histological Characteristics

of Respiratory System in Brown Norway Rat. Exp. Anim.
46(2):127-133.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\U

L
—_— Ayl Asad)

Olabarrieta, I., L'Azou, B., Yuric, S.,, Cambar, J., and Cajaravlle,
M .P. 2001. In vitro effects of cadmium on two different animal
cell models. Toxicol. In Vitro, 15:511-517.

OPPTS .1998(August). Rodent Dominant Lethal Assay. In: EPA 712-C-
08-227.

O'Riordan, M .L., Hughes, E.G. and Evans, H.J. 1978. Chromosomal
studies on blood lymphocytes of men occupationally exposed to
cadmium. Mutation. Res., 58:305-311.

Osipov, A.N., Grigorv, M.V., Sypin, V.D., Pomerantseva, M.D.,
Ramaiia, L. and Shevchehenko, V.A . 2000. The effect of
chronic exposure to cadmium and gamma radiation at low doses
on the genetic structures in mice. Radiat. Biol. Radioecal.,
40(4):373-377.

Patnaik, P. 1992. "A Comprehensive Guide to the Hazardous Properties
of Chemical Substances, "Van Nostrand Reinhold , New York,
763 p.

Paton, G.R., and Allison, A.C. 1972. Chromosome damage in human
cell culture induced by metal salts. Mutation. Res., 16:332-336.

Patrick, L. 2003. Toxic metals and antioxidants: part Il, the role of

antioxidants in arsenic and cadmium toxicity. Alternative

Medicine Review.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\W

L I
—_— Ayl Asad)

Pope, A. and Rail D.E.,. 1995. Environmental Medicine: Integrating a
Missing Element Into Medical Education. National Academy
press, pp. 230 Washington DC .

Privezentsev, K.V., Sirota, N.P. and Gaziev, A.l. 1996. The genotoxic
effects of cadmium studied in vivo. Tsitol. Genet., 30(3):45-51.

Reynolds, E., Kanz, M., Chieco, P. and Moslen, M. 1984. 1,1-
Dichloroethylene: an apoptotic hepatotoxin? Envron. Health
Perspect., 57:313-320.

Risso-de Faverney, C., Devauxm A., Lafaurie, M., Girod, J. P.,
Bailly, B. and Rahmani, R. 2001. Cadmium induces apoptosis
and genotoxicity in rainbow trout hepatocytes through generation

of reactive oxygen species. Aquat. Toxicol., 53(1):65-76.

Rohr, G. and Bauchinger M. 1976. Chromosome analysis in cell
cultures of the Chinese hamster after application of cadmium
sulfate. Mutation. Res., 40:125.

Rossman, T., Roy, N. and Lin, W. 1992. Is cadmium genotoxic? IARC
Sci. Publ., 118:367-375.

Rozgaj, R., Horvat, D., Racic, J., Bauman, A. and Pisl, Z. 1983.

Cytogenetic effects of lwo dose ionizing radiation and heavy
metals on cellsin culture. Period. Biol., 85:367-375.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\‘

L
—_— Ayl Asad)

Rozgaj, R., Kasuba, V. and Fucic, A. 2002. Genotoxicity of cadmium
chloride in human lymphocytes evaluated by the comet assay and
cytogenetic tests. J. Trace Elem. Med. Biol., 16:187-192.

Saplakoglu, U. and Iscan, M. 1998. Sister chromatid exchanges in
human lymphocytes treated in vitro with cadmium at Gy and S
phase of their cell cycle. Mutation Res., 412:109-114.

Sasaki, Y.F., Kawaguchi, S., Kamaya, A., Ohshita, M ., Kabasawa, K .,
Ilwama, K., Taniguchi, K., Tsuda, K., S. 2002. The comet assay
with 8 mouse organs. results with 39 currenthy used food
additives. Mutation Res., 519(1-2):103-109.

Schrag, S.D. and Dixon, R.L. 1995. Occupational exposures associated
with male reproductive dysfunction. Ann. Rev. Pharmacol.
Toxicol., 25:567-592.

Seane, A.l. and Dulout, F.N. 1994. Use of the anaphase-telophase test to
detectaneugenic compounds: effects of propionaldehide and

cadmium chloride. Bull. Environ. Contam. Toxicol., 53:924-929.
Selypes, A., Serenyi, P., Boldog, I1., Bokros, F., and Takacs, S. 1992.
Acute and longterm genotoxic effects of CdCl gy, (2) on testes of

mice. J. Toxicol. Environ. Health, 36(4):401-4009.

Shaikh, Z. and Lucis, O. 1972. Biological differences in cadmium and
zinc turnover. Arch. Environ. Health, 24:410-418.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

A

LI R
—_— Ayl Asad)

Shen, H.M., Dong, S.Y., Ongm, C.N. 2001. Critical role of calcium
overloading in cadmium-induced apoptosis in mouse thymocytes.
Toxicol. Appl. Pharmacol., 171(1):12-19.

Shiraishi, Y., Yoshida, T.H. 1972. chromosomal abnormalities in
cultured leucocyte cells from Itai-itai disease patients. Proc.
Japan. Acad., 48:248-251.

Shiraishi, Y., Kurahashi, H. and Yoshida, T.H. 1972. Chromosomal
aberrations in cultured human leucocytes induced by cadmium
sulfide. Proc. Japan. Acad., 84:133-137.

Shiraishi, N., Rehm, S. and Waalkes, M.P. 1994. Effect of
chlorpromazine pretreatment on cadmium toxicity in the male
Wistar ( WF/NCr ) rat . Journal Toxicology and Environmental
Health., 42: 193-208.

Smirnova, E., Lyubimov, Yu., Malinina, T., Lyubimova, E.,
Alexandrushkina, N., Vanyushin, B., Koloesva, G. and
Yaduzhinsky, L. 2002. lonol ( BHT ) produces superoxide
Anion. Biochemistry ( Moscow ), 67(11):1271-1539.

Soares, E.R. and Sheridan, W. 1977. Triethyl-enemelamine induced
dominant lethals in mice-comparisons of ora versus
intraperitoneal injection. Mutation Res., 43:437-442.

Sokal, R.R. and Rohlf, F.J. 1981. Biometry: The Principles and Practice

of Statistics in Biological Research. W.H. Freeman and Company
, San Francisco, 859 p.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\"l

LI
—_— Ayl Asad)

Stohs, S. J. and Bagchi D. 1995. Oxidative mechanisms in the toxicity
of metal ions. Free. Radic. Biol. Med. 2:321-336.

Stohs, S., Bagachi D., Hassoun, E. and Bagachi, M. 2001. Oxidative
mechanisms in the toxicity of chromium and cadmium ions. J.
Environ. Pathol. Toxicol. Oncal., 20(2):77-88.

Stinson, L., Damon, A., Dagnino, L. and D;Souza, S. 2003. Delayed
apoptosis post-cadmium injury in renal proximal tubule epithelial
cells. Am. J. Nephrol., 23:27-37.

Sudo, J., Hayashi, T., Kimura, S, Kakuno, K., Terui, J.,
Takashima, K. and Soyama, M. 1996. Mechanism of
nephrotoxicity induced by repeated administration of
cadmium chloride in rats . Journal of Toxicology and
Environmental Health., 48: 333-348.

Suter K.E. 1975. Studies on the dominant-lethal and fertility effects of
the heavy metal compounds methylmercuric hydroxide, mercuric
chloride, and cadmium chloride in male and female mice.
Mutation. Res., 30:365-374.

Sutou S, Yamamoto, K. and Sendota H. 1980. Toxicity, fertility,
teratogenicity, and dominant lethal tests in rats administered
cadmium subchronically .1Il. Fertility, teratogenicity, and
dominant lethal tests. Ecotoxicol. Environ. Safety., 4:51-56.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\\I

L a6l Aacd)

Tang, X.M., Chen, X.Q. and Zhang J.X. 1990. Cytogenetic
investigation in lymphocytes of people living in cadmium-
polluted areas. Mutation. Res., 241:243-249.

Teamoto, S, Saito, R., Aoyama, H. and Shirasu, Y. 1980. Dominant
lethal mutation induced in male rats by 1,2-dibromo-3-
chloropropane ( DBCP). Mutation Res., 77:71-76.

Thomas, J.A. and Brogan, W.C. 1983. Some actions of lead on the
sperm and on the male reproductive system. Am. J. Int. Med.,,
4:127-183.

Thompson, D. and Moldeus, P. 1988. Cytotoxicity of butylated
hydroxyanisole and  butylatedhydroxytoluene in isolated rat
hepatocytes. Biochem. Pharmacol., 37(11):2201-2207.

Tice, R.R. and Shelby, M.D. 1994. Report of in vivo subgroup.
Mutation Res., 312:287-292.

Torra, M., Figueras, J., Rodamilans, Brunet, M. and Corbella J.
1995. Cadmium and zinc relationships in the liver and kidney of
humans exposed to environmental cadmium. The Science Of the

Total Environment,170: 53-57.

Valverde, M., Fortoul, T.l., Diaz-Barriga., F., Mgjia, J. and del
Castillo, E.R. 2000. Induction of genotoxicity by cadmium
chloride inhalation in several organs of C1 mice. Mutageness,

15(2):109-114.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com

\A

L
—_— Ayl Asad)

Vanyushin, B.F., Lopatina, N.G., Wise, C.K., Fullerton, F.R., and
Poirier, L.A. 1998. Butylatedhydroxyltoluene modulates DNA
methylation in rats. Eur. J. Biochem. 256:518-527.

Volkova, N.A. and Karpliuk, 1.A. 1990. The mutagenic activity of
cadmium in peroral uptake. Vopr. Pitan., 1:74-76.

Wang, X. and Witschi, H. 1995. Mutation of the ki-ras protooncogene in
3-methylcholanthrene and urethane-induced and
butylatedhydroxytoluene promoted lung tumors of strain A/J and
SWR mice. Cancer Lett., 91:33-39.

Wasowicz, W., Gromadzinska, J. and Rydzynski, K. 2001. Blood
concentration of essential trace elements and heavy metas in
workers exposed to lead and cadmium, Int J. Occup. Med.
Emviron. Health., 14: 223-229.

Watanabe, M. and Endo, A. 1982. Chromosomal analysis of
preimplantation embryos after cadmium treatment of oocytes at

meiosis. |. Environ. Mutagen., 4:563-567.

Watanabe, M. and Suzuki, T. 2002. Involvement of reactive oxygen
stress in cadmium-induced cellular damage in Euglena gracilis.
Comp. Biochem. Physiol. C. Toxicol. Pharmacol., 131(4):491-
500.

Watanabe, M., Shimada, T. and Endo, A. 1979. Mutagenic effects of

cadmium on mammalian occyte chromosomes. Mutation. Tes.
67:349-356.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

\d

LI
—_— Ayl Asad)

Watanabe, M., Honba, S, Hayashi, M. and Matsuda, T. 1982.
Mutagenic effects of combinations of chemical carcinogens and
environmental pollutants in mice as shown by the micronucleus
test. Mutation Res., 67(1):43-48.

Waters, M.D., Brady, A.L., Stack, H.F. and Broxkman, H.E. 1990.
Antimutagenic profiles for some model compounds. Mutation
Res., 238:75-85.

Watjen, W. and Beyersmann, D. 2004. Cadmium induced apoptosis in
C6 dlioma cells: influence of oxidative stress. Biometals,
17(1):65-78.

Wattenberg, L.W. 1978. Inhibition of chmical carcinogenesis. J. Nat.
Cancer. Inst., 60:11-18.

Weast, R.C., Astle, M.J. and Beyer, eds. 1988. CRC Handbook of
Chemistry and Physics, 69" Edition. Chemical Rubker Publishing

Company, Boca Raton.

Williams, G.M., latropoulos, M.J. and Whysner, J. 1999. Safety
assessment of butylated hydroxyanisole and butylated
hydroxytoluene as antioxidant food additives. Food Chem.
Toxicol. 37(9-10):1027-1038.

Wischi, H.R. and Morse, C.C. 1983. Enhancement of lung tumor
formation in mice by dietary butylated hydroxyltoluene: dose-

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

— A A

time relationships and cell kinetics. J. Natl. Cancer. Inst., 71:859-
866.

Wong, P.K. 1988. Mutagenicity of heavy metals. Bull. Environ. Contam.
Toxicol., 40:597-603.

Xu, C., Johnson, J.E., Singh, P.K., Jones, M.M ., Yan, H., and Carter,
C.E. 1996. In vivo studies of cadmium-induced apoptosis in
testicular tissue of the rat and its modulation by a chelating agent.
Toxicology, 107:1-8.

Yamamoto, K.I. and KiKuchi, Y. 1980. A comparison of diameters of
micronuclei induced by clastogens and by spindle poisons.
Mutation Res., 71:127-131.

Yan, H., Carter, C.E. and Xu, C. 1997. Cadmium induced apoptosis in
the urogenital organs of the male rat and its suppression by
chelation. J. Toxicol. Environ. Health., 52:149-168.

Zamyatnina, A.V., Bakeeva, L.E., Aleksandrushkina, N.T. and
Vanyushin, B.F. 2002. Apoptosis in the Initial leaf of Etiolated
Wheat Seedlings. Influence of the Antioxdant lonol ( BHT ) and
Peroxides. Biochemistry ( Moscow ), 67(2):212-253.

Zenick, H., Hastings, L., and Goldsmith, M. 1982. Chronic cadmium

exposure: Relation to male reproductive toxicity and subsequent
fetal outcome. J. Toxicol. Environ. Health., 9:377-387.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

v

L a6l Aacd)

Zimmerhackl, L.B., Momm, F., Wiegele, G., Brandis, M. 1998.
Cadmium is more toxic to LLC-PK1 cells than to MDCK cells
acting on the cadherin-catenin complex. Am. J. Physiol.,
275:F143-F153.

PDF created with FinePrint pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com

	l
	a
	m
	i
	n
	a
	/
	s
	E
	C
	P
	N
	M
	%
	Cadmium chloride dose(mg/kg)

