gIle e lan)

Sunday, December 19, 2010

7:59 PM

2009 (3)6 Alas aslall 33ty Alsa

gotanall & 120 2515511 phina ang o AN B Sl gal) (any JA1S

Gl A jaial)
#k s g AU A4 Al gpana 50 *sglje Jelew) pdi

2009/ 11/30 &l J ol & 5

sduadAl)

a5 lapall apm il ) pdas Hladll aalae b ilagall (i paill Saa g yanlly cpaatll 585 0y
25) 4&1)iju|m1%h.a]d)u|c_\_aakﬂ.ncjs(@J?‘S)Hldﬂ.ﬁ“ﬁbja(JAJ25)UPM1
Oy dladn A 9y dlamy daala 8 Glalal) G () 25) 8okl de gamay 45 jlis o(ds
BT O e T R R e B A e
J.ll_ah

MMS)J”MAP}AJJSHQLQML_\A\;’J\_\M_UJJAPJ“ML))LUJJ;AJ\U'\S“C_ILL\”._:)G_:‘I
E.nlAal' _)JS‘)J)LQJ'I&IAJL&Lﬁuu)_._ljh_\.\'u.\'li(P<U Ol)\_g)_\:_nJS_._ujc_mlAnﬂuE\ﬁ
sty sl (0.68) M!u)mumalmjdﬂ)ﬁlé\du;m|)ﬂwb('U)...:u
u_il.h)_;dl\_l_".ﬁ_;)_lmj)_us_)_ﬂ)_azﬂulj -‘\_ll_u.mj:.u_! ).\!_.cnh _,_JM_I.J‘JJJ i 578
[‘)\;u.c.jx_:sjaa‘).]a.u__“-ﬂ.c}aa.nlﬂ_“ oJL\J'@uLAM\JL_nLUJ'JnLL@uEmc'ﬂ_mdq....}nj_)ﬁ'h
£ =) G ghmn Jlaaly (1 =+ 0,992 ) Shpall iy ¢ (1 =+ 0,907) 0p3llly (= + 0,944
t}nl;.nj'l@lﬁ).qﬂ‘ ‘:uﬂ'-_,w!a)u__nﬂ —yll.n:L‘pL@M;L«u_,LELuJJL&JS;&(OQQﬁ
dae ¢ r—+0.989u‘4e+d1¢a4u~r—+0,437u}a~hsr—+0,998 Solaru) A e
(r=+0978 aiwad

sl Ala can D sa8 (mpail) saa3al ) Y ) i Uikine LU Y1 LS 488 g el 52 L)

ol

1 gall) LAY, dia geo ga 5 Sl il gl A plAt) A3) ) o) ilisaall? s Acaliiall cilalgl]

[BIO) e il o i

el A_ullJ,JM_m_._.lh_ﬂ)_..y T
R TP RN
OS5 il pnl agmal) pall &, slialll LA
o Ada o (b ST LAy ¢ s
;JJ_\J«G"‘LL)ASE 1(4.:4.1.:!141;).;10).1\5..1!
SN W ey Jygh ieai sae Lely ¢ 44040
i [ PVEN [ JLEPNI A S U PRSI | K Rl L O
[9,3] bW pn e 3l sl sall LS

Jalaill A0 slagy Zllall 2yl cdas
Baay paad)y il LA Jodd gal) iaay e
o2 Clanall i yad ‘r;h c__yl;_.qll T Ukl
Al A )5l e jd e ey (e dlarg diae
dand) (330 g ) pal)

ol S all 3l 6l al
malall /ALl A 51l e ) Zi g ad
Alaky / 4y peailiall
e EBGE A ) cla s Al jal) pualaa
Gl sleall e J geandl 25 ¢ Olanall 2 2

daaial)
) ALEYIEaL ) 8l all Cae L
5 M (5233 Gl g 0o STy ¢ [1]l3nal
e el G el [2] Lol i) A8, Al
Lo 5 o) ASy a1 5 36 M o o
il e s Sy 8l Ll G
AUl g Al Al d (Gene expressmn)
ul;._,\_:l.\__g.dla;\_,l)d_}d\u_n)__;ﬂn PRIty
s a3 JES Bt Jalie s it
ad o) gall e Jalal Y Glld g ¢ aal g aua Jleatind
@ 5 g Lgaliaa ) 3 e 408N G 2aaa 5
1] Aaliaadl LoD ) saald Gl Al (4 Baxelia
HY Led O cadl il Gl ya¥1 e pandl a4
= A LS ¢ [4,3,2] Slamall m jadll 454
2l e L) o) Galgal) (I (ga555 4 gt
gl 5 Jalatyy | [5] Ol 5 da 5l
A ¢ [6]emdl N o a5l paal) aa
LAN Al 3 Eaa layall e el 3aa JAN
PP i) el | B PP | TN PPN |
(2 lanall 318 A 20 ) LS 6 [7] L

I Balill ale ey e Jiawa /b sl / Ulell bl jall iy gm0 B30 5 o) St gt
Y agle and /Aol 3 ALS / Ja gl Analan s o gind) 5
8l adl / dlasy [ 3 peativeall Analall / 3dall 88156l g S pudl 2y B el S all sk

Unfiled Notes Page 1



2009 (3)6 Alas

Mitotic Index alwdil Joalza yaad
«44ls (11000 ) == &30 Examination
ai 4__,&\ Alalaall ‘:1..}5.3.\..‘1__: r:me‘ﬂ‘ Jalza L
[ Aandiall LMAN sae )= ( MI ) Al Lalas
[13] 100 A(L_msjjg\sﬂ aax)
aa) Juladl)
pranaill alas iy il aa) Uil il st 3
gisall ins( CRD ) Al S Zadl
a3 J.‘}H L(!\L._-;;‘)“
Yij =M+ Ti + eij
gyt daall: Y i us
eLﬂ_h _Lu._,.m.“ - M
(C=1-5)dddad 06 Ty
*,’_'l'l‘j..:\a_“ Laadl : elj
U R [ PSR T PRCEN S G 1) g R A
& yialy (1998 « SPSS ) ( SPSS ) el
sl ?l.\;_;_._' 1l SOl O L_’”)_i.il A giaa
0.01 ) 4_1.‘LA.!;' & gtae Caal g QL._u.eJl ERTAPRLRY

[14](
;Lﬂu.du @1:1.'\1&

Oed¥) aa M Sl 320 Jalas olla
Chagaal) 585 ¢ Aagiasal) pi ela¥) (e 585
58 o i L4 L gl gl Aot
3aad daal ‘_ﬁﬁ.ﬁ Lgal $h Adlal ke \_ﬁ
OS5y 3l zall G L3S Slapally ¢ [9,2] s
oS Biomarkers s Slacl y &,
an JAISE A Jalgall e SN M 5 [15,9]
5.\_‘:3 _)_A:l.hj d;‘l:‘—‘]‘ Ls_m u;:\.l__:._mi‘ ).uq._:
J:ADL_: fa_l‘\_:n;.ﬂ 3\_M|).‘Jl \HJ i [l]bu)_:uh
Agasnigag Sl 5 uSl)A S Sl dpa s ga SN
(\FQI:JJ ”u_,njjsh_, e Ll coMa ke aaadl
‘n).‘cn:l...\.“ 4.:.3.‘;:“; A_\)m d.u;;an

Uy 58 s Bald a5 i) A

Ja aelS mualaally 401 6l () palleJaal)
e

slelatys da 5 25 Wane 50 Guadlill 4 gana
e 14 3¢ Gtaa 11) Ailide Cila e aa
42— 20 (1 785 ph plaed S g ¢ ((pidae
. Olanall aga i saa alidd g ¢ diu
Tl e da )25 paaae 5 Claal) iy 4
32 19 ¢ (5idia 6) A 45 -22 (e pb lac)
_Glaall ae aelalad Baa AT 5 (((pidae
s dloe Gada )25 aa s Juaad) 4
35 ¢ e 3l ol Aol (3 L)
Ui pgie pland) c3u 48 - 25 b e
2330 2 liaS5 (10) Gidae 2 0535 (15)
ad) e
DS e Ja 525 atore 505 kel A e
¢ alaan A ot OSLLl 5 alai Gaals o Jalalt
Jyaslh shlats ¥y pidaal) 2 e an s
43 (50-22) e e 7 5 i
Aol pall Clie aas i ;S8 3y pal) Clis
Geimsa =S daia Leaad y &y laalll LA
. [10]Axial) 3 kall (33 5 stain
d A g pa g Sl i il (aad
sl send) ity g yenall Gasill o
Al (100 X ) A3l dand) Jlenioly
papas S AS pand Widua (16 X)) Ll
G-)esmsesS o nll Dy Luali JS5
) o il sae Jiae s s (banding
Metaphase ) 51 skl 340 (1100
] danall iy y Al Slodi) a (
sTawn 48k 385200 5 pal) 4y ) (and
AoV e e G e [12] Holdsworth
Al i A5 5 AS (1000 ) 25 s
=AY Alaladll 3 5l G Ll )
LA sae ) = 8 ) 2 50 4 siall dpuadl
100% (1000 / 3 sl 4y 51 e (o gins
[12]

| m RER

o
r} 5 B oaad
3
13
% 3
1 2
, 1
ENENEE R .
e A toeas S
[ EV } @ b

Aoy jaeh sualach

o ahalll il H Jea

LUAN 3 5 uiall & gafl Sliadu
g il paalaalt A glactti

fan gy A e g e
il aiedt

Ded geadl AL Qe

dad s
Jad
g il it as
o oaaadll il s 1 JE

o A g ga g S0 Gla gt Gliaded
Ay aall paalaalt A glaatti LUAY

Unfiled Notes Page 2



2009 (3)6 s

il () ss Gty Al 3ol Ll ) )

Hya gt 3o SH il 5l alga ) Ll a5

i el (i padl) Sy ¢ Dl
Gl pa ad ] asc [18,17,1] >l
Someall o ailld ¢ A0 e SV ) Hle s paaall
¢ 5 puaSall o g 5o 5 HSI ad (o (555 ) Sy
) LA il 5t 5 5 5 (e (555 L) LS
At g s sa  )SI Al et 3 A
Spindle  J ) slbad 3 il Hla Y
o8l e ) dse Lt Slld g apparatus

ol sall A o e S Ll I DNA gl
.[3] Aneuploidogenic s Clastogenic

seadl L5 568 ey 53 LAY Jalall Ll
5 ¢ 40 3 JEEY min g5 A5 paal) adaall b
e g5 )SI la 5 Bl A gl 2y ill 6 ¢
Criatilly 3 kil A8 gens gdaalg) asl
e Gl i an Jae e gual) el
gl

DN M i e ganagl Sipm gy
A6 panll 30l 5 ala 35 dia g ga g SIT s 5 I
31) Ay penl) A5il) 8 e Lot 38 Al (5 Baady
EVH 4 el ) 3 dle culS Lee i (40 -
Al s ol o s 80 35 (130 - 20)
GG ¢ ghuear 03V ) 28 A 40 (pa SV A yaall
Jrdae S5 Lot Ay paal) Al Cila
(r=+0.944) We LlsV
Leila st il Y1 Ay penll Al 5 a5 )
arill Cila ol ) (N & (30- 20) Ayl
¢ Ui Ay yoall 5l 3y 1 de panal dly )
33 ae ga b JS 5 e s Tl Jaaa ala
(r =+ 0.907) 32 Bl ) Jalaay s yaall
Laill 30l 3l aas Slapal) b de gana b
ro= 4+ ) Llle LU ¥ Jales S5 ga L)
ie gana 853 placaa 33 M CilS 5 ¢(0.992
Galyg el ) il il pall 35Ul 4t aa Jlae
LY Jalas das

Ol aie (P<0.01) ¢ s IS5 Lee ) 51
38 ¢ A jall aalaa 8 sl e A5 .
i gl s Y it gl D i, s
Ao senalal e udadl H 2 e %256
e jadsaly ) A adasll sald clanall a3l
sl 3l ilS 3l ahess Jlae (350 9 22,7
Oaaaill H3 el Sl sda g 9% 235
il Gt ) sl adl oy adll
il oda 5 ¢ A il LAl 8 das g gy SD
Sl e (A il 11 (e Ja b g dandia
30 Jlss fe Jsiua (paails < [16,9,6] Suee
Sl s (50 % 85 5 Yol iy e %
Gt il o W Al s S o(1) 50
o gall VYN (e Jadad m il A8y (585 A
g3 5 Al sl ol gall (yn L yiSH (5% Al
[17] A g SISl p 20 e la )

A g oadadll 5 I el sall oL
8-0X0- S all ki (pa ol g ERRSURPES Y
e gpaadl iy peaadl ol did 3 dG
O o Sad o Gaidadl b Ladi je o) siase IS
I DNA #3hal cillaal 485 (50 Jliy cpasil
J18] itaal 3 dmidie o K5

A A sl Al (2) JSi
Cpidaall de ganal (aalgll s Jly 5yl
Osiaall e

ot il A aa¥) Sl g
s o dygina §5 5 s ) e J sl
¢ gidaal jue g gridadl g (P<0.01) Judial
iegana B8y all gp il Sty a
il 36 e i Le L ppitaall psdall
ie gaae Alale gpidaall joe a agd) 8
% 20 s 525 (A Gpaatl o) 2 il )
sl aa A ganall Jawdll g sl e
Jsz de gana o3 9% 27 5335 ) pdad)
Sl ) (e agaall LA 28 g ¢ (5 )LL) aiaa
23a8 5 el g 5l Juanidyy Sl 130 o

l RE =0.8221 -

20-30 31-40 40
(A} A p2d AL
Aol w40 JLa
o R g g g SN Gl gl Sl
J&'Jﬂl

e
[

R* = 0.8913

OOI l—ll_l |

20-30  31-40 =40
() A pandl ALl

b gl A
el At g g A1
gl
= i

n

Glalul A pd 6 5 jed
el A g A haaganga g 1 s p0

Unfiled Notes Page 3




2009 (3)6 ilaw polall 2asy ddaa
s i - 1 ri=0.983
J _13 --------- j 1 3
2
} 3 } 2’
131 131
04 : il
20-30 3140 40 20-30 J1-H
[ESIET VY )y 200
Sladul (A el b g J8l Glaiel A el gl 5 JLE
Ao pank A Raa gunga g S Sl gl ke gaas A Aaguigag, ¥
el paas s Glaasall 234

Sogaa s ey g5 S AU aae UL
Ly p ) Glbale 5 [5] Lt e 5 )
e sas g s SI Adala g 5 (S 5 8 ) ey
aalia ‘MM‘QM.&SM'IJ}JH‘UM‘
A gyl ralanl

pie aie i ol sia Jiay (1 = +0.996)
i Shagal) 5 ganon Al e <l e el
auﬂlcal_:yjm\_:u}u}aj)ﬂluuuy\_lhj
o g a5 SN el Gl laa )yl yeally
Gl el edas g sl o) LS Telomeres
@20y el iy IS Ly il gas a5 S0

*+1 R2=0.1014 3.23

04
20-30 31-40 =40
( Ad) A pendl AL
Sladul A el Wl g S

P'J.ﬂl.«nw._,di_,i..all &l

j 2 R® = 0.9955 3
3 2 —
% 148 133 .
-i :: 3 0.3 " :
i

0+ T

20-30  31-40 ~40
(Ao} A pad aih
Gladul A edl Ll 7 Jell

5 el 'i.ﬂ_,naul'Eﬁa:I‘j’ill

i A 9564

=

E

< 6

3

17 4

'1 2

o 0

20-30  31-40
(Adad) b MM

ool s 100 e
.k.:_,.m‘_,ﬂs_,n.aall._;)a.'.l Gliaial

gkl s Jls

_ $ 4 -
3 r>o.o70s
3 6 5
5 -l-:.'
E| 2, .
ST a4 M
2 2 i
b
0 .
20-30  31-40 >40

(k) b panll A

9 g
Gl il A&,m A5 paall 5 gall

Glald A el uili:

44_“40&)455’144)&&1@1\9?5‘51\
(r7+0998) Ea_uu:u)ym o 8
NI - R, S B B

465

O 3 ohadly Galaldh (7) JSAI e JaaB

S A ¢ panlh aa@iy ala a5 peeall o4l Saa
O D) M 2al 55 (0.8) BV 4y jeall Al s
s A ( 4()_31)44)‘:._!\4_1,_1&&:)_‘17

Unfiled Notes Page 4



2009 (3)6 Alas

aaiad Al A paell agilile e Dlad doa gide
OY @iy ¢ da k) asi gl ymall e Ll
gl Gty J il —aMi ede 5 Al
ICN N PUERRSUPE Lo (N
O I O (g el 550 Y il ¢ i
Ll el o) LaS ¢ [20] Al sl Apad)
3ale 5 ¢ Lage Sldle S5 28 Polymorphisms
Llaiy) g Al Aa Sl e () ganin Silanddl
122,217 e ganall b 05 o) oSy 5 Sl

Saa G 13 ¢ 124 11 JSEY) gy
e ga s Sl a5 Bl s gla 8 (i il
aal gl s 2l

¢ lid an gl A il Sae el 28
axe gl aadl (1] Jly peadtall dp il
Baa 30y ) ae La pla iy (S0 5 la 5 )
L gy Llle Tl Y1 el G ZilS 5 1a el
o) Saa ) Badl oSy« (1 =+ 0.934)
dis S5 al4 2016 5 4w 1511
Clagall 2l de gana Lol Lagin Lisine 358
Ui e (181 58 Tl N1 Lalna o sy
Jall S ¢ (r =+ 0.82) el de gend
OV o(r = + 0.891) gl Jlaal illy
ol 3and gl e ganall s Ol (35l
 (P<0.01) Lasine daga 56 laa¥ plans
sae 55 16 ¢ 15 ¢« 14 JE5Y) x5
Gl e Jlee 5 Slapall cailyy ¢ 520l
Gl e

& 3—ina (a3 (2.375) i 30- 20
1.4 Msa N seanl) 52033 i ) (P<0.01)
s 2,75 CulSh A5 40 e SV Ay jenl)
Sl Gy g G5 A1 355 ) SSAL )
(P<0.01) (- all Ao ganal Al 3y yanll
(r = + 0.438) s 1L W1 Jalaa (1S,
\HM1@;JY\M(9)JS_J\C_.¢}U
4_ml| \H ._uls 2ad ¢ u'l_u.mll 51_1‘_\1 MJAAJ'I el
L).Au.!lAAh @M‘MM‘ A_A_._\sh k_nl.!_.a'i
355 ¢ A gina Gy s (0.8) 3 bl e sana
\_EJ‘ )_n.ﬂ_“ aJ‘dec}e:..n]'laM\_,’JA_l_._ﬁll\_\J'lJ
(P<0.01) 4 sima 35 125 430 40 e SSY)
AUy (r =+ 0.9897) Bl ¥l Jules 1S5
oy, Kb L B T S B 11
g LS« (1 = + 0,978) e 1Ls )
LAY apalaall e LG Ll (e | sina
AW A3 s e il s 2y
[8]n 3t 35 I A3 5 g gl 5 < 5-asky
t'L.aA“ Jlae 5 il b ) s AN @,ql_ph
O3y agdl LeS ¢ Dlapall L ja5 J8) agd (
Eliiyy by U el Laalh 2 g i L]

: 5 4 367
11.14 2.7 ““_ ez
i
EES TN
(1-5) (6-10) (11- i16-
R =0.6727 15, 20

(LY = T
Auaadiia pi: 120 ged
PR YW (AT A oW

Glanall il A2 gaas

R?
3 =0.3719
2

andif

1-5) 16-10 (11-151 16-20)
(M) o=
Aol fa aili: 1T e
LA LH,»,IJF' Sl gl Gl
QgaUall peanall )

-

bt gl A

R =0.7935

at
j '13 2.38 237
-_i : ’—' --------------- ’— ‘—‘
Py |
] 40 |
(1-5) (0-10) (11-15) (1620,

(Adu) 3 ol Sae

Gliadul A gapdll sae pii: 130 Sgi
J'le&ujmbjkuwy,ﬂlquﬂl

Unfiled Notes Page 5



10 R* 08044 7. 5
j 1 8 J 1 4
= 5
6 ;
! 31
2 4 2
1 1.2 1 E
04 0
1-5) i6-10) (11~ 15' '“'29' (1-51  16-10) (11-15; (16-20)
LIy = RT% (M) (i pd
Aol b5 Ao pdliha il g JR
&PLA;MIJ,ﬂléml -'\.:,Au‘_,ﬁs'a.aa.'.lé,a:léumnnl
Gl | sl Oaavall
8 R* =0.4961 -13 6.7
j 2 56 i
= L I Y e L i
4| T
W 34 IS
9 ] . 1.63
i T I - . . .
(1-5; (6-10; (11-15; (16=-20)
() b
J,.JI albadul A ,_,AFI 2da T 16 Jea
J'Jl.'nn e Jle A 5_,.:.44.'.l

n_iu)_._u]l uau;_ll \Hl JJ)—' l_u|)3
e Jaglaa ,)_J_,_‘.j'. A Y 5 Ae g 505 S0
Ore Db ¢ Al ol pall aadaill Al (Jgmn
Jalall ppanill s 0315 Al s gas A<l
e Al LoSall s e g Cila g ga g S
Gllee 5 DNA U dealall |yl oy 5153
Lﬂ)_.;l_i:ah P M [2]]4.-;3_.;5
dualay O Sy A g 35 g Jlalind g A1) 511
L) 0 gal) (o Lty g il pa Ll sl
45 5150 [9] (Good  metabolizers)
sia e agand LSl S AT ATl
. axaladl

-l s a5 Al e (e
3l e Dl Leaa Jalarill 320 5 Chlasaall
36 Ji5 al) o lial Jleadl i 55 L6l yaad
e Ml g oyl sia Jha cuatiasii S
b Ay 5 M LAY G i e 5 408
O P G EYRVON  BESPNRTP  B JPS. W g Y PN | ) I
[22, 1]l

:_).\l-uﬂa.n
; Acaro K . and
understanding the
effects of chemical

I.Carpernter , D .
Spink .D . 2003 .
human health

467

N psaall e Taady el
..‘._-J}“ mﬂwluyw#mu)\_‘\_m
ol Ll W Jalae pSh g el 52w 50l
(r=+0.819) 44l SlEMall s J Llis Wle
s apaie Caoly 3 aih Cyail ) Ao gana Lol |
r=) e blijly oa el saa 5l 5 8 paall
3a (o Ay sine Gyl iS¢ (+ 0.93
o g se LS5 S Ay Gl 505 (a
mw\ﬁmba\_\ua;).a\_\lm-_gﬁ 15 JS——“
% W gl g3l sl e e sl
(r =+ 0.704) LY Jalas
gl s A1 dal] BBl
e 5Tl aae 85al 5 Slla ol sDled C_ﬂ_u.n
) il A 5N L 55 (o5 e 5 3 5 S
\_:LAH)A,)S.]!JI;_ \_1'I..u.ml| ).u\_::u},.ad.as.l
8B i 65l A W) e Y
el i e e iga 500
A G Al Aad i & 5 daa g ge g K1)
3305 o) ey [9] Joaall e hasn
B LeaSl ey (M gas Dlaall (a padl)
ol i e Ll pilisaly ) sl
b 30y Ll 3 (il 3aa 50k ) O JaaDall
Al 5y &yl y S il (e dsalimy Ly yanl
Sl Gl yaill e pd il g Al
325 O el Sl o Ge a5 85 [18,8,1]
Lol ot gall il gis 10 (e HSY iyl B2a

Unfiled Notes Page 6



2009 (3)6 s

biomarkers . Mutagenesis 18 : 249 —
258.

10. Fenech , M . 1993 . the cytokinesis
— blocked micronucleus technique : a
detailed description of the method
and its application to genetoxicity
studies in human population . Mut .
Res 285:35-44 .

11.Benn , P . and Perle , A . 1992 .
chromosome Staining and Banding
Technique In " Human
Cytogenetics Rooney. D and
Czpulkowski. B . (Eds . ) . Oxford
University Press : UK .

12. Tawn , E . and Holdsworth. D .
1992 mutagen Induced
Chromosome damage in Human
Lymphocytes in " Human
Cytogenetics " . Rooney. D . and

Czpulkowski. B . (Eds . ) . Oxford
University Press : UK .

13.Gohosh ., B.;Taluker.G. and
Shoma A. 1991 . effect of culture
media on spontaneous incidence of
mitotic index, chromosomal
aberration, SCE, and cell cycle in
peripheral blood lymphocytes of

male and female donors.Cyto 67:71-
75 .
14. Duncan,F. 1955. statically analysis.
15. Pastor , S ; Gutierrez. S . ; Cerus. A
. ; Xamena. N . Piperakis. S . and
Marcos. R 2001 cytogenetic
analysis of Greek farmers using the
micronucleus assay in peripheral
lymphocytes and buccal cells
Mutagenesis 16 : 539 — 545 .
16.Reddy , P . ; Raman. C . ;
Vidyullatha. V . and Prasad. M .
2000 . chromosomal aberration in
smokers exposed to metallic dust in
mint factory.Rev.Biomed 11:87-90 .
17.Bolognsei , C . ; Neri. M . ; Lando.
C.;Cepp.M.;Lin Y .;Chang W
. ; Kirscg-Volders. M . ; Zeiger. E .
and Fenech. M . 2003 . effect of
smoking habit on the frequency of
micronuclei in human micronucleus
project . Mut . Res 543 : 155-166 .

468

mixtures . Environ . Health Perspect
110 :25-42.

) l'_-IIJ__’I._Le“ . 1993. Ol s CM\ ‘ uLl-u-u.z
c@oal [deasall L il s Aeldall caSll

3.Pastor , S ; Cerus .A . ; Xamena .N . ;
Siffel .C . and Marcos R . 2002 |
occupational exposure to pesticides
and cytogenetic damage : results of
Hungarian population study using
the micronucleus assay in
lymphocytes and buccal cells
Environ Mol . Mutagen 40:101-109.

4.Hagmar , L Bonassi .S
Stromberg U . ; Brogger A .
Knudsen. L. . ; Norppa H . and
Reuterwell .C. 1998 . chromosomal

aberrations in lymphocytes predict
human cancer : a report from the
European study group on cytogenetic
biomarkers and health . Cancer Res
58:4117-4121.

5.Strachan , T . and Read .A . 1999
human Molecular Genetics . BIOS
Scientific Publisher , Ltd .

6.Grover , P . Danadevi K . ;
Mahboob .M . ; Rozati .R . ; Baun .B
. and Rhman M . 2003 . evaluation
of genetic damage in workers
employed in pesticide production

utilizing the comet assay
Mutagenesis 18 : 201 — 205 .
7.Bolognsei , C . ; Parrini. M .

Reggiardo. F . and Bonassi. S . 1993,
Biomonitoring of workers exposed to
pesticides . Int . Arch . Occup .
Environ . Health 65 : 185 - 187 .
8.Bolognsei , C . ; Lando. C. ; Forni. A
; Landini. E . ; Scarpato. R . ;
Migliore. L . and Bonassi. S . 1999 .
chromosomal damage and aging :
effect on micronuclei frequency in
peripheral blood lymphocytes . Age
and aging 28 : 393 - 397 .
9.Pastor , S ; Cerus. A . ; Parron. T . ;
Cebulska-Wasilewska. A . ; Siffel
C, Piperakis. S . and Marcos. R .
2003 . biomonitoring of European
populations occupationally exposed
to pesticides : use of micronuclei as

Unfiled Notes Page 7



2009 (3)6 s

20.Meng , Z . and Zhang. B . 1997 .
chromosomal aberrations and
micronuclei in lyphocytes of workers
at a phosphate fertilizer factory . Mut
.Res 393 :283 — 288 .

21.Sram , R . and Binkova. B .2000 .
molecular epidemiology studies on
occupational and  environmental
exposure  to mutagens  and
carcinogens .Environ Health Perspect
B .B.108:57-70.

22.McCue , J . ; K . Link ; S . Eaton
and B . Freed (2000) . Exposure to
cigarette tar inhibits ribonucleotide
reductase and blocks lymphocyte
proliferation. J.  Immunol. 165:
6771-6775.

18.Nia , A . ; Van Schooter. F . ;
Schilderman. P . ; Dekok. T .
Haenen. G . ; VanHerwijnen. M . ;
VanAgen. E . ; Pachen. D . and
Kleinjans. T . 2001 . a multi-
biomarker approach to study the
effect of smoking on oxidative DNA
damage and repair and antioxidative
defense mechanisms. Carcinogenesis
22 :395-401 .
19.Au , W . ; Sierro — Torres. H . ;
Cajas-Salazar. N . ; Shipp. B . and
Legator. M . 1999 cytogenetic
effect from exposure to mixed
pesticides and the influence from
genetic susceptibility . Environ
Health Perspect 107 : 501 — 505 .

Effect of some Factors on Human Peripheral Lymphocyte
Cytogenetics In Pesticide EXXPOSED GROUPS

Nahi Y. Yassein ***

Basheer I. Azawei*  Zahra M. Al-Khafaji**

*Institue of Genetic Engineering & Biotechnology for Postgraduate Studies/ University of
Baghdad

**Present address: Dept. Food Science * University of Mousl / IRAQ

**¥The Iraqi Center for Cancer Research & Medical Genetics /University of Mustansservia /
Baghdad — IRAQ

Key words: '"pesticides, cytogenetics, lymphocytes, chromosomal aberrations'.

Abstract:

The effect of smoking, age and exposure duration in pesticide risk groups were
studied > Groups were all men and included farmers (25), pesticide sellers (25),
pesticides manufacture workers (Al-Tark factory for agricultural pesticide production)
(25), Control group (25) were from Baghdad university staff (living in Baghdad city)
> The cytogenetic parameters studied were Chromosomal aberrations (CA), induction
of micronuclei (Mn)formation .

Results revealed that smoking synergized pesticides exposure in induction of
structural CAs in all groups with significant differences (P<0.01) and the worst effect
recorded in workers , the increment was more than folds the level of control group
(0.68) for the non smokers and was 5.78 times (control group) in smoker workers >
Mn showed similar pattern the most effected group ( i.e , Workers) > Age effected the
level of CA greatly and significantly and the correlation coefficients were positive and
was for control (r =+ 0.944), farmers ( r =+ 0.907), sellers ( r =+ 0.993) and workers
( r=+0.992), such positive correlations were observed for Mn induction (control, r =
+0.998 ; farmers, r =+ 0.437; sellers, r = + 0.989; workers, r = +0.978), the lowest
correlation recorded in farmer group . The correlation of CA and Mn with exposure
duration was different since the extended exposure duration could induced tolerance
state and adaptation.
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