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JLpi* if-^jJ ^4*1 £t>£t jtfb !>» uLtf) «- i^ tf j j - l v^U->l f»U* JU» c* 

> tiWW f»LlJ <> U^i 4*kU «> Jftfjul <> AftJ«M £•••>» US . ff*a ^ i fjfljjp 

a _ ^ - l £ j ^ j l JLJ>I CiljLS .*_ijfcj ^ i V»JiA-V {H»>> i ^ t * * * 1 * * 

48 so. in vitro gWj» «> „W»-B t& **jk **' JJ *# **J>JJ **>»* W - b 
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Xjkijjt CJ&JJ LA . f»l_UlcJ_JUisJLi.U* V ^ y ? j U l J Jfc ̂ 1 > U J g ^ Vj*» **/«' 

j - J L ^ ^ L ^ j j k j Q ^ ^ J j ^ j u ^ l j j ^ ^ j ^ JKIt U A. ( > C * * < ^ » M&t| juat 

cL+s+ l+Ja~H Ro218- Po214 fJ#jyi ^Jt JL&, t«i. >*>« V - « «/>-lj C#J" *» 

. (HMt«tal..196G)Ul 

(LAbtett al.,1991) *iji cAUj~«f4^4*3*04t>M J U m * ^dJUfjtfju* 

M l dUUbjjL rjfijjfi f*Xu JL* tfJ tf>i c i t t j . coan t * . (Rocco* tt ak,1980) 

t U j tf>J cLJj» c i ^ L* . (TofiMMk it al.,1903) #M cju. **J>«I wi j sj>Jj 

(Mot f t o ^ ^ ^ ^ ^ J J U ^ t ^ l d ^ - I c i i J J L i J j a - . u i J U j I d ^ j - V - i 

ijuu ^i cutji, *^i «jywi ^i toukaomia <J i>^L^4^viv->tUij^ttJ,ii.ti9eO) 

. (PohM*ulng,1079AB»ndoni ,1078)i*Laci*>*>jfr.*ijuug 

M * Ufcj j l *» ^ j - f l i jb U k V»» •=* *»>*• Vuu- v» «aA»yi ^fluju ju^ti 

r^JU* J»*J» > W * M*-j» J>>-* •»>* «=*-0* Oj»*l J I . tjfijjfi**f*L.&. 

tb-o f» v* f^jj-1 V-» A^Othfwm.1991) &* r^J. J , * I *fc. (Abbf*,19S7) 
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Principal D«eiy Schema of tha Uranium Sartaa 
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44 R Wff. M i 

/ 

l.2l lAn 

1*7 
U a M M 

/ 
Monto»ltt 

U K W 4 
/ / 

22 ym. 

/ I— f 
I M M y a 

HilNLMv WMNIMMM 

( Tilyou S.1989 ,̂ » ) 

( 1 ) JSAJ1 
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(Othman I..1991) cM» ^ i j j .* U j > *.**» «>• V L * J ort& <^** ^ <=tf-j» r*^ 

. *^i->i f^pivNOfcljAtfji^j^J^ ^ i ^ > ^ Karyotypes ^.oJ 

: .dLJfe t g J U J i f J-3 

-Ethand/Merck-986 j l U ^ W J ^ 

-Aceticacid 100%/Merck -56 ^ ^ o ^ 

-EDTA / Peking Chemical Works (CHINA) - 820619 

-demsaL/Merck -0204 O ^ a * 

-ToJuen/Merck-8323 CMJÎ  

-KH2P04/MERK-4871 ' o»jj»><A*>rj*X>jA<&~J> 

-Na2HP04.7H20/ Merck -6574 

-Extran/Merck-7555 ajja 

- Phytohefnagglulfnine / Sigma : L - 8754 (U.S.A) 

-Heparin/Sigma :H-0878 (U.S.A) Oij^ 

-TC-196/Diagnostic* Pasteur: Code 72735(France) 
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-Colchicin&toma £4754 (U.S.A) i»*£i£ 

-Pinci*v£tr«plornyc^^ ^ ^ c u u . 

•CtnlrihiQtlulwwMiltallopcip^Oinl^lM'it*' (VBMIM 

por/propytene /Corning 35 335(U.SA) 

nhntwhh SAMMO rnmnanlc vtaloJSml. JUMA uii l 

itwM» polypropylene Comlng:25706 (U.S.A) 

— EvMBUMMI DfOOO CORNOn M f MB1 Ml Mini nOpOWWl 

5 and 10ml ¥4rh vaoialnern—riteQ?OVBoBlnn nJcMntnn 

(EnpjMnd) 

•Pasteur nianllBa lono farm.230 mm /AaoMlant 

to 567/2 (Germany) 

•r* 

(t*14) OR/WO -N113 ^ j u J j K ^ l j t k . 

(Via) Totonel ^ j j j i jo^a c ^ 

( y u ) OR/WO- BN1 JJJJJHHIM&JJ 

(VU) OR/WO-BW1 J 

US £»Jb*\***J ***** **»bfj*>J? cWfi. >-#LW C»# IS» „» t-W5" *«*•" ** 

t^ijmi ^ J ̂ Jn si>J i M JSI^I JM- I d» »>Jtt * -£» dL^jijdj«ijcij»i»si 
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^ ^ J l ^ e~»i-- t jJl o l > * * s J I : (1 ) J>»*J« 

•7r»\.* r.T.H 

4_a^Sat * -1 rf" 
- Lanrinar Flow 

/ j W JUS. fife: £• jjjydl j+»~ 

- Photoaricroscope with phase 
Contrast 2 and 3 

- Laboratory Glass ware 

Washing Machine 

- Oven < it*. «\_OJL. 

- Autoclave Sgttl 5<A> «»»*• 

- Incubator «__^»U 

- Centrifuge 2 Ui. 

- Automatic water 

Double-Distillation Apparaluf 

( 0 . 0 9 0 1 R 9 ^ , ^ 4 3 S J I C , I > 

- Electronic Balance 

( 10L. ) JK. fU» 

- Termostatic water Bath 

( 18L. ) ^JU rU» 

- Termostatic water Bath 

- Laboratory Microscope , 

Standard, Binocular 

with Phase Contrast 

TC 60 

Microstar 
X D i a s t a r 

6 7733 

UM 500 

Eagle Tent 

type 6120 

Labofuge A 

1060/81 

A 210 P 

V 350 

W 350 T 

BHT - 112 

4 ..>V-M t i j - l J I 

Gelaire 

Leica 

Miele 

Meamert 

Amsco 

lleraeus 

lleraeus 

Kottcrmann 

Sartorius 

Memmert 

Mrmmert 

Olympus 

I li 

t^JUfel 

\igjM iucJI sZ.Vtyi\ 

t y.\ .11 

t „tl . » 

i&jM i.W.W Otf4«JI 

t ...1 .11 

l_^L-J» 

« . 1 - » 

!.•»••.», . i i 

w~ 

^ , 

oWWJi 
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P H - m e t e r 

l w l « L 

>l,_kJ» 

WTW-PH 523 

;•-•-» l i ^ J I 

WissenschaMich 

Technische Werkstatten 

G»M*B»H* 

-J-rJ» 

\ ,;> .11 

High-glass Drying machine I 460 U Kinflermann 
I ~L_*JI 

Enlarge for negative 

black and white, with 
photo - Timer 

M 370 BW 

PDC-1010 
Durst 

i . MI.,-1 

Hot Plates 
zi*,} 

No 274606 Schott 

Test tube shaker Reamix 2789 Assistent 

-Microl i tre pipeftes 
5-25/1.20-100/* U 100-5«y* L 

No. 115 Assislcnt 

Auto-Invertor 
(24VDC-220 AC ) 

-AC Automatic Voltage 

Regulators 

ST 1000 W 

DP- 2000 NS 

STAC 

DO - Power 

y—;WW 

f aJI £jJ *T-W^1 Prof.Jerome 
Lejeune 

ETS Rossignol 

• 4 -
-L_»UJI 

U^J T .=^.5 O.UC-, Assistent 1 y. l .11 

ij^ij r»« «£^?«3 «*U» Smiths 1/J5L;! 

>&JI f» fiMMziVYitLil prUu Philips yk-fs** ' 5 
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«=»lj * - •—**" 

N02 l**Sj. £. rtjmJIijV&J tlf~. 

- Lantern with wratten M02 

- Developing tank 

J H U - 5 , 

Electronic Digital 
Thermometer 

; . l 7 W. 11 

Mini 

typ.A 

AD 130 

5 t -^-11 i , 5J»M J f • •• 

Kodak 

llama 

Dahle 520 

Precision Aaiarell 

w" «"=•* ̂ w 

< , . ; < . « • 

*_,_,.*;• *'* 

* - ^ u . 
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. (e»- * * > * M I M . >a * . •=»>» «=»—) a f c ^ c i ^ j , . ^ j ^ i J^ -J 

Crfuui o. cipft^- JA^< u-i Othman (1901) Uj> W> c i - p ^ g£f > JU I * * , 

Q «•<•" ,3M* ) * * * * <!>• »J*^ **• j*»-» t>* fJ di|fc £ • * 3̂ LS . Aij*» ^A^^a 6 ^ 1 4 (>» »j l j»* l̂ 3L£S 

Metaphase^u J > I > Jj—J J*i «> DuWlauxACouturi«(1981)*i»>ow^v^ 

J » CM f** t - ^ *-*** * * M ir1 <•** £->•>* r5 • wW <*-**» <>•*•* *U I «>•**><*• 10 

^ fcjjJU-,<#*•*.*» v * * / ^ J U 10 J * - M ^ j j i - ja<Ui^ J . 10«—o^jl j ^ j ^ 

; IjpJ ri i ,«.l g- TC-19P j j U j JL«j «> J* 6.5- s l̂sl gjjJ «>• 

(jy^>jj^ioo c^i^+dv^jioocM) 
AB* s>») ̂ .A ^ <> Jj>t r J !>. J* 1.5-

CMJ^i^jlOO-

,>J-0 .1 U L ^ ^ U v t - > ^ y # * J ^ •V^*37Vjai ;lu^vt^^4fttA* tjpjjtj 
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<>• JMAA* 100 J ( 6 1 I 1++) jttjUjNi* V>*t^iMOtA*Jiypotontejtii 

jSluL^^BA-,.37^j*lM>20i^a^-SL».(a»/f»>t^40>JV)EI>TAJ^ 

j A ^ l j i ^ c t * . t>J^M -« j lu ,«J^g , v I iJ . iaA^.^/ j j>>1300U> - , j * i J7 

^ . j -J ^ j . > i » * K H2P04.50mM) <^*-> ^ -

. J - 3 : (NtfHpO*. 7H20 <J>»(>cJJUUL*Ph6.7 

^ M W-» HiW ciA TC -190 t -0* *~* *? V*** <*-* <* J*** J**J - Phttteortrwt 

((-•Francois ft • I . ^ ^ W o » M « i A ^ W J ^ ^ i ¥ w U . U L - 4 8 t A . J J U k 

.I960) 

«> *>l 1000 *»«}«> JLrtfy l*jj*J Wa d k j * J dUljJ ̂ 1 ̂ JUW s*-U ,l__l ,3 

.X40 j ^ W ^ » r**^k> *»03 JO dfo 

• a m ^ i ^ j k i i ^ i j ^ 01-00 CMJMJ<^>++*£N>i'<A<±*~*jtn*t* ?* 

A * 



c^A&u^ift o*4 t^ji^j^-i ^ i * - " j-si J^» o*-* > dtf jsaju-a A* t W ^ 

: ffaafl-4 

(^LuJL**.^.,.^0,028-0.014 )oft**on JkJ j i l ^ -^^J^ i - iWv-U^c- .^ 

. (0,033 - 0,012 ) (>*&&***>&r*Lj- *»j*«b• (0,049- 0,015) ,&**0»***** 

cMj'/^i030^>*»'"'^'«fltv»" **»#*» ^wbjMoH^jjxAcjj^m** 

J2 



« J » A 

I 
1 

•4 

3 ? 
b 

5 
1 ^ 

1 
2 
3 
4 
5 
6 

v*->» 

7 
8 
8 

10 
11 
12 
13 
14 
15 
18 
17 
> • * 

18 
18 
20 
21 
22 
23 
24 
25 
28 

A-

* * * «*>***» 
3000 
1100 
1000 
1000 
1000 
2000 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1022 
1000 
1000 
1000 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

CUUfct t AW 
I t 

41 
22 
21 
28 
16 
52 

0. 

21 
38 
45 
35 
33 
40 
17 
27 
17 
16 
15 

0, 

23 
14 
25 
33 

8 
12 
15 
13 
22 

8 

-_ *-* 
v.Lfctft 

0.014 
0.02 

0.021 
0.028 
0.016 
0.026 

020666 

0.021 
0.038 
0.045 
0.035 
0.033 
0.048 
0.017 
0.026 
0.017 
0.016 
0.015 

.028363 

0.023 
0.014 
0.025 
0.033 
0.008 
0.012 
0.015 
0.013 
0.022 
0.008 

0.0173 
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4»UJI j i jL- j i fcjih ^ i i W ' ( 3 ) J>»?J» 

1 . 3 

s i 3' 

0 •* 

»£*>» 
3 

\ 5 ^ 

4 H 

£ * ^ ' 

I * 1 . 
3 I } 11 

1 47 

2 45 

3 62 

4 47 

5 40 

6 37 

ii?Z$\"-* 

217 

86 

103 

224 

100 

300 

1030 

12 

2 

5 

8 

6 

9 

42 

1 

1 

1 

2 

3 

11 

2 

5 

5 

5 

7 

35 

13 

2 

5 

13 

7 

11 

51 

0.059 

0.023 

0.048 

0.058 

0.07 

0.036 

0.O49T6. ,017 
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0.0? 

O.DB 

0.05 

1 B.03 

0.01 

3o*UJI i ^^J I ^ | 5UUJ, ^ ^ ^ i jyAit . ( 3 , JJ^J, 



3*** 6* 268,63 iji\J*~j<lmli&p>\Jij> £jyjl JO ^MHJI Jj-Sl !».»•»* 4*M> **>•*-» 

J ^ J ^ * > ^ £ > j I L J , j J - & l , > Z l 9 , 6 1 W V#-> tJ*» «**J » * M i a ,* 6* - J J*** 

Ai j .o - i - : i i ^ t t v i o ^ r ^ ^ V ^ ^ W f ^ d t f * ! (4 ) , i jJ>* i j^ i , 

" l -x^» cU-fflU ̂ JU A I J ^4u «U^M -k <J-i l l61J78 t>*i- j>i«lcJU-iW J ^ ^ I , 

* » ^k - j £ k . ^ tt. JU JMS 19 - 5 c*U£*l W - 4 j^SI x» c i J i j . UL-i 1153 

• i * i > « > « v k M j ^ J , L £ . rLHSIU.tUl>^ 10,2 **j-^J»i*J%4&J W - * JJ-SI 

J ^ j , 13M&J * * # * ! j j - i l ^ - i ^ Z 72,88 **» l * k - , ^ * V W f c j u l - £ » * # * - • 

j ^ - a ^ Z 16,95 u-J* J ^ ^ W J f c j ^ u , j ^ ^ n o . n W W - H J * ^ 

• „k-ji,>»^Jkiu&jW-» JIJ-SI w^i^aso** J J * *&* ^>*^J^* ̂  j ^ j j 

.16J15J11 c t f U I ^ ^ j ^ j l j 

. -̂u-d iO^^>iMj^r^(^^^^^^^<^^^«^^(3)^J>^j*^ 

fl£*+.7H t*j UaJflOJ^fLdl 111 -50o*Ci»/jiU». JUd-UWl4>iJttAj»liMj»jij 

•A* ^ i a - j>J ^£1 dUL»tfl A I * ^4, AJJ . (kit JL& 20) ijtij ciJLtf , > 1*1 J - ~ 

. jLa*k ja j H &16jS,2 ow «I&J « M ^ jjdtf A» c ^ j / u ^ u 876 %»>^J 

J^J ̂  ^ k - j ^ u . ,A-iJ^. ju JJM& 9 *»J*«I*kj *at*j w - > JJ-&» V^-J&J 
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i-UJI S-i—-J»> V**-J» Ixjily o b l ^ l : U ) J>*?Jt 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

to 

42 

47 

58 

51 

51 

55 

48 

57 

54 

55 

53 

51.7 

22 

21 

23 

19 

20 

20 

21 

21 

23 

23 

23 

21.4 

100 

80 

100 

100 

78 

100 

146 

161 

100 

88 

100 

1153 

5 

4 

6 

5 

8 

8 

8 

13 

15 

13 

11 

96 

1 1 4 

4 

1 1 3 

5 

1 6 

8 

6 

1 1 11 

1 15 

1 13 

11 

5 4 86 

1 

1 

8 

6 

9 

5 

12 

8 

10 

15 

17 

17 

11 

118 

0.08 

0.075 

0.09 

0.05 

0.153 

0.08 

0.068 

0.093 

0.17 

0.193 

0.11 

0 .10270 .029 
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*.UJt ;L^~*Jfj Vv-J« tx>"3 ^ k W : ( 5 ) J»J*JI 

i 
3 

i> 3 
0 •' 

<fi" 

\ 3 3 

' . •Li»»t»rP' 

5 

} J J 

u 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

57 

41 

43 

43 

49 

38 

41 

37 

43 

43 

13.5 

16 

22 

21 

16 

19 

19 

18 

14 

16 

17 

17.8 

95 

50 

100 

100 

100 

100 

111 

100 

100 

20 

876 

4 

3 

6 

5 

9 

b 

9 

14 

7 

2 

65 

1 

1 

2 

1 

2 

3 

3 

2 

3 

4 

8 

6 

9 

14 

6 

2 

57 
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2 

1 

U 

5 1 

5 
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9 

8 

12 

6 

9 

16 

8 

2 

79 

0.052 

0.08 

0.09 

0.08 

0.12 

0.06 

0.081 

0.16 

0.08 

0.1 

0,090*7 0,03 

20 



I I 
T 
I I 

T 
3D 

T 1' • " r r 
21 33 33 34 >->» 



«fe»4jfttf~jtj«&V4 rM 'ciii«>*iac^>uJ^ji.kv»jft]bj.VL/jM& 1,21 U*~ 

uiL~*(P«0.01)lJAl, u a L J U t t J V i ^ j j - M j ^ j . V*^j^*JclJLiW»A»j 

l *4Uj*t lUIL£.( P<0.001) Uli i«£Wcl*.^^UOlJdULfiMA» J$ ^ 

(Alj • ( PO.001 ) <JUu j»4 \**jfi<Joif* . »SB1 cl*j^-l ^ I ^ M j V—»*̂ JL-W» 

^ l ) j i # M M j B r JL % ( ^SIu> l« f M « , (P<0 .01 ) j J^JbjaJV-** (PO.001) 

tXUttllfej (P<0.001) ty^Ws^^ Jo****^*A*****&&&**+* 

X*f+.jt*L3U+JI+J &,<M( P < 0.001 )c>^tU.U>^.jtjiUIU>^JoM> lc;A 

u^ J u ^Uj^^ML^Wj^j L *^Jfa£b f i jMP<0.01) cM*^M>a 



0 M - > » V > * ^ v i r > ^ j j ) i t >
i i b i - J ^ > J J ^ J Othman 1.(1991) l * f in- l> c»j»)il 

r ^ ^ ^ o ^ N t f i o A j i J l J i C * Ottwnan«tal. .(1992)U^cij^ij i j«M>»j 

. Othman (1991) A Abbas (1987) Q X U ^ ^ U U 

u ^ o ^ t ^ ^ v ^ ^ j V j t t , Mitotic index ( / i ^ i v - i « > ^ ( M > a ' ' ^ j 

. (Kligerman eta! .,1965) *Au*» 

OAJJ0.0207i-^li^LaU^^JItfAlUi-J^^J ^-LiWlM-i- l^k-j^Jj . t i i j t l JJ*. 

a-ii^JL-ayi v - U Itf J *c*"v*<>* 00173 VjX^j^^Jj0.0284 uvy^**-.>«*•* 

.b*t>*Aki. 27j22 afil«JI v*LitflJL.4&4ift (2) J ^ f J J I ^ j l o x M f ^ t f J K ^ C p 

0.01961*1 £4* M J J I *• **-> v^^W 0** «>-j cM (27 j 22) £tfjj&4 jjJL̂ JJ ̂ JLtffl 

. Spontanenoue background frequence a*>J 
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**»aMiuJUMstfi>*».<!9tndMr ft ai.,1980 &1968) C A ^ J J . ^ M I J J ^ I J . U L U I 

t J ^ I I L . ^ Vji«*tfJULafli,(puhrihms «t tL.1966 ABmdar ttal.1966) *ty& 

tagte i te r 44 lieijJvij ljHausM|j tisJcA-* InVfco g W j i ^ a - j u - i j ^ i j 

fcW^^t-H)1 A ^ J » ^ j ( M r t n n i i H I . H a 6 ) <!** • ,> <""»JU»V 

ciiliJU»A^l^j-,c-.r^IAAU>NL,. 2 9 VL^*****'*** ( Z 10.2 j^fcfcU.^. 

OHmn I. ( 1991 ) e t t c * U . lOlppm ^ u ^4i I * v i J 59ppm&bMja ' i feu 

Ul OjiiJ J^M „ l UL^y. J . / ̂ j U 86,73 M>5" Jj J . / r»>^ 106,28 t * * * ^ 

Jt VJ-S»^AlOSBq / m3>A jttJ •».**^oAJ >J> , > - , J Othman tt •) (1992) 

. tM^. (/144Bq/m3 

<*j j ^ Ut daui ci+jf+j ^J i*»j^ ̂ 1 '«> Juai <J V>MI yu i ^ I j j o i jiMt)>y 

1,21 >» j j - u d»~ ̂  u » j A» i i>*jjB>* ofi***** * V * W J-»JJ •*»«»* J^J 
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(Obe & Natarajan, 1990 X ^ * - " ^ ^ j u ^ ^ j i ^ l * # * - i J a « - i c v ^ jus 

c v ^ i JH-5 u « M.G2.S VyW s > i J > 1 .La ^ ^ ^ j i j t f "IJL^- ^ # - I c ^ 

• (Obe & Natarajan ,1990) A^I S J J <> G1 J > I J5U. c^j-a > g*i - o ^ U*~ <«-> 

V-Jj , 14-Jj */-•*> W5LU *^j) U J I M I ^jbJ *£j j l j | M i ^ 3 j g , laJjd ^ i i ^ a , 

%4J2U <& iL£ JJjiJ i » S **Jj %*.*»« 3&£, <-4i-I J ^ ^y** J^^jZif+Luil* 

. ^au-ja > ! 4 i V > i W ja - j (J^iJ t j j > . - t 

, /JJJ j ^ v L > ^ ^ V i V > l tWjrf J»fi> V* cwLA-11,,—Jj ^JiJ ^ > - l at—3 - 2 
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