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SUMM¡ Y Ç w ould be of
env1ronmental h ct£rs on

h H¤d- eð£m

o rú £" Øic grow th modiSù ­ otzhm generu ed Þ ú £ vm y
m mÊ at yean {Gm d lä 1995; White- 1997. 199× ,
Bowmm , 1" 8; D ù Þ L 1998) . I WMs m v e m a m w ze
ç ¢ ¢ º r ev ú õ iù ú e ia ± ± ² m Ç tw m gm d c
m d m Í Í m m u l ,eÚ Ø , belm s Ø F W è e a mm

M m ziSÊ Ey bÑ M m » maie EX A¹ ² ,mM zac m Ø m m
Ú E wmym u d -, 1993) -

M m y é tygm h u Í ioh cia M S m m ö Uble to
e® k oamm u l mod a Ø 6m a zd Ø n be a m m it ô ¶ ù
Ð ª Þ nvm u m d a Ø M ds ´BM ®, n m µ t w m m Mim
® " t de m ä pmMMty Ø m aiyù m ch Ñatu . Á î siÊ i
mea M s of m d ysis hav- bm a bù " m FÁ m pz u £" £ f aó
di ¤ m m wUMn õ Õ £f a mu w go¡ £ « ¢® ´ ® Ê i)

m d d É SOU$ 0 3Z or Àä m ad) ô ¡ , ² S U × " £ f ² e
a a k em m bemg tÚ m Ê m iM m ² m of ÀE mta tve
gm d c M um m m VØ aum o f ú ú E W W M C ¡ d ied m e of ba tu baiq
g Ëó ² ð£ô , 1984) -

h Å ¡ ¢ d tY² ë Þ ee £f gm Î c w m u a iØ ô ² e
g £wú £f the a d d È SleØ ,11´ iy a f bWJh Võ Àí " " have

m × " k a imqdma sd ± å Â Ø mú m a ¢g mRp o f ¤ im
agd 6- 12 y m . h dm m a s m m m i ( 1973µ a d id ZZ

Pm of twi m , 12 beù M Z t l o b Bale M 2 md e) m d 10
M atesi ah a- d m ea odsD Z (7 ma e m 4 3 thma e). AU W æS W® e exmn¹ ed Eom

4 Ø 13 yem of ù e a x mg thet g owth p® md. Ç 1is w m t h sample Ø m m ed of la mai Ê phalog × m of 89
² e k st rq m× d ¢ dy dea Á ed m w alm u w m growú , m m of female tw ias m B eams, q ma Sixt y-om p× B
² ¹ ù h h 1iMd by a m d i ¸ mpl e a m . Eh we± , h view wm diag ò " U b g m d 28 õ ô ó D Z . Zygostty wÎ
£f ¤ U ª a mm k r of v g u bi a F Ê É ñ í WØ di m mztt Ø deô mm d by DN A ² ga F iaö ù £f tbe w m um s h m m
m Ø ô lozg u 4 m l eEm u - mE isa d l ite F obe 331 3. Bè d ¸ ,DN A h ga F m s, Þ

@' h ha u saneh MMM by¤ × ×thMW¬ , h ¤¤± MM fd ¤- bm, , EMMº Äa h G®
AnØÂ " ï § .FWWÖ ' " ñò aa mØ t ç V A - - - 4º ¿ú ¹ - LMZL

Ã i n C hi n e s e f e rn a i e t w i n s : 8

M asaaki lsh ikaw a M Õ

Peking u nivemity sd md of Stu natob gv,
£f Den6Í ® ,

lomet ric st udy
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a bet ter U-ndemtand ing of t he relat ive eÎ ects of genetics and
undertaking o rthod£nt ic therapÃ and t reat ment

escent s- The aim of th is studv w as t o
d h e facial skelet£n in tw ins

ss p ai rs d fem ale w ins in Belj lÖ ,
and 28 pairs as d izvgouc

in a õ Ý 40ngitudlnal
t £t al sam ple ¤ erd ore

creryiat base, mid and

{MZ}
£ udied
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{P ´ 0.01},
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Nò ¢ ( 1978µmade Ms m aid M at oh a va é ö £vm a
R riod of 7 y± Ü, æ ø ù Ö 3yem of ù e. He ­ VÌ Àgaz"
28 MZ twï , 9 DZ twö ¢ md 12 twim of m b mm
zygØ ity. UnfbmmÉ 1y, É " ² e m il m mbÉ of DZ
w m É me34ym Û id twms, tk º É yeg d d w m , SR 7¤
YÝ ² ld twÕ , gk SØü " 1d w ó . b x 11-YÊ M ld twm ,
md ² ® U ,yeg Ê£M W ² s} M m dd M ú , w m y d eg
Þ Ù ö iÞ &

Id k w a {1991) gad id 12 MZ m d 13 DZ male twins
em 6 Ø 15yÊ zs of ageu Hu ms Ia Æ cephah Á ms. He
tbm d ² at mm diM ® hd Õ t showU ² e h wea Mzt ú iW ,
u n ail ² e mm a btziz dimmsb m sa med to Ø nva ze Ø
ah mt a e m e histzmù e of hz m b± ty wt² mz m ins
ase. Hõ mv®, tbm w®e a m À ® lof umh ­ ´ S ô ²
a zdy ² d p . ë i² mla Ø Ø É × m aq d ´ S± iw
da u mh at im (m ins ÀM m µ ² £f 30 yem agp} md ²

The a im of ² e F mçô ² vmugó ioa w ± " Ð :Ç
² e gm ñ ic EId envm mmstal ã aum m oa a mmh cid
dimü ç £a m a g m± £f F Sª dolm" Ä " ± ´ ü , ming tbc
w Ê ç d y awÉ Ë

5
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ave ù e325 bmds wem detected and´ Ø mué Ã £f a w m ,MZ md DZ twins,exprem d mAD (ME),AD ´MZ)
bmd intwinsisten wØ05 1 1.m emfoü ,Éapmbability² a Md AIÐ DZ).
sistm of the DZ Wim shag" m idmzzimi DNA × gaFØ DaawmmaIymd mmgÉe suusUØi P× kage fmsm M
W¿ 334 x l Ë " , a indód × £-5113÷5. implymg m sdmè £ PSSPC b ?Wmdoç , vm Þ 10. Ø m go,
acqzu y of 9999 R r ü " £µ aad k ateys, 1985µ. numb,USAµ.In mmem m ¾ ,ÉC VMimmsk ö Ôaô

Using a mixedlmª imami md mdL Le. alra z twin pdn ô £ g ¢ ¢ WUC MÍ fØ nd Ø be² same wbm amiyug
wm ma ØM am s tbe Maa m d Mdd ­ ¤ mtghd . l m me'Sô t º r ¡ æliw of vÜm em. An F ua w uld

sm pled S9p¡ , aØØ u m lem on s3pm {MZ l m M e¤ e Mve bem im Ï Æ Ô Ð ¤ æ æ µ , a
DZ 73) £r &maae¹ Ä .zmg ng ² î , eu n 6 ­ 12é Þ¢ t tea w² med M² a a dym .A tWM aii" t tÊt wg ½d
WØ mawsu Òable lk u tzu m m mme vauveÉm am¦ ² Hd Uó ,

Themiud saë tmwm u mzpedÁØ g gy inÄ ç md.7, sa m MZ w m m Ô¿m" " m sm idcm eal
9 md I I ym saÖwm md mú ´ ä fhUOWÊ yeE.To geme-c maa mi- my a a rsmÊ Mtwma ² m mmt be

ma Õ eØ nmnk r of DZ twi¡ , a" " Þ d DZpgn, ç ed UMM¢ ble ù ¥ vizmz ÀØai M m . Meamzemmt ® m
h m 7to IOy± 3. wm rw uÚ d to ² ¢ ay w ® ² ne­ ì m imltadM h the mmî " £f MZ w m . ¤mm fm ,
fOE Ømematve yü " (m Apm a x. Tæ esA I a dA2}.f

AnwmedmÄ wm mMM ´ ZEWØ Àmmtbm d ummu
of them m· fd 10Å ù F MUBh zM w ed md ´ F WM i l
by ô ÔÊ datem ÷ md m iØ boas² d gmPÆù a ¢ J d / U i
umvz Àty Hed² Sdmñ Ê am - 4 øt: ¢J ¢­ ¬ þ ¨ ¸ 1¤ .¡ ÜÜZ1: ÜÃ Õd

m lm i cÅ W m am eæ æ " wi² a sim m l 1 2« X J I i r t jif : 1: þ 1
Ê ú £® ü Þ wsô t {Pd ô & Á -UWë É ± ¡ , á , ® I J R L À þ - j i Ü ;Ô - JÜl

Nm² Cm Hm, USA}. E× h mdog sph wu UE " Ä " - L / l n / É É Ð É i
M M m uu pw Ø a u ö " M m ï Phmm · f i· ¢» · f 2 Ü þ4 Ü Ü |
35Þ b me } h ong mg Ê ë Øz Á m mnv u mM T7 Í TT y or l Ü ishmgtzÎ , Á § Ø a ØmM ä Lm z dk m bM Y / É l Ü ' - i i I i
Ð Ç Ç em ­ md mÖ Þ ´ ô ,£¤ m LSdm t d r Éì - F E FAG Ü Éb, ¹ / t
so¤ ® ,I h shamUMw mWµ Om M Æ ÷ × ö h i 1 Â É Ü Ó é f r ?

M SOõ ô wm rM © Ey mb ¢ ¢ ² Ø cmgs ad l f É ; l É É É l
m mnúm m zµ ù " by Éz m e ¢ ¢ saM m a¤ i i j i É ¡ h l d J |
¥ æô vd of m m¹ ² Ø da¹ mm a õ mtmm t em s ! b M / f r t É !(É µmÊ d aÁ g Ð Òable i ). i ¢ É ¢É ¢ ¤¤V 1.l / J l

m e tbum w tmô Ð ÷ Ô Ä ed: mSM ic pom i É Ü / õ :{ Ü l
m orbi´ Ð 00. saua ± , aç ´ ý , bM m o a).N a u ! ' Ü Ü i i po l þ þ l
A þ , gm og {GO), " gÞ m o oq md m´ © ý £ ¨ 3 ¢ Î ' 4 ' ¼
Òig m l )- Tk m dµ ² {of ª e a mM MSñ ÀÜ Ø d l m þ /

md um W ® ×" µ ± d tm he² " " ² e mmiw md
õ ô ioe h U µwm m 11ª d ac¹ ² ² Ê Éa m ² " £f m" " Ea ç m b ad h ù ­ ææô ' " " ææmeM mm
Ê M (1% È £ ë Ä Â, E¡ dh m mm wØ m ® , d Ø Ä Ä ò ¬ CSKmm WEMm · -KM ¤- AØ × ô mçÉenma05ð Ð mmwmmMØMWS 2áSVá · 2213 Z ZEZ$ 3ö
ths sva ç e inŪ ¨ ak di· maces 4Am of ME ad MZ Ræ é ®' {Û ¢ mM dd Ë" ä " ammÄ d d Gæ £" gk

BbhE DWiMm dmmçææ æmom-¢¢é Á± m M anô ao n ø " " m â ù" MØ ±MV-
A¤¤bØØ} ME MZ ¤î i l þ¢ BZ

ë Æ ' ² ¢ Ø¤ 1Þ ¤ É" memç ß ë æ ææÞ ² ±¾ - m¾" ´

®
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Res¤IU

Crm mI MM ahpÉ

Tbeì ip ã cmEa · rm Ø ba wem AP ý Z) mdAEXMm
M icated ² at m m®© © £f u m id bm ä ² W¡
aIE cimdy acÁxa e to dm d eavkomnm u i maum" £
aRmung MZ twins a 9. i l md 12 yeÉ30f ase(Tú Ie2µ-
Bu d Þ a cm m Ê© £f AD Æ Z3 ã d AB O ZJ, a
geneuc umEibt± Þ tovm aUÞ wm detöm bleat s ymm
of ase (Table 3).

72f MmmÀô dIE­ hlw Ø mmé ®È Ö ç ­ Em m m m Ð Å Àô Me

LE ¤E¤ææææ ä " ym ä M M ¤- ä " º Ø ä " ' " Ä ä " 10y÷ AW 11" " ä Ð £ " "

vm m P Wæ æ P È¿¤Ä P Ö«" " r¢F Wd- m p um m P VMú" - P

o mal MU×"
13
1.0

13
0 .®

WB
ME

MMleam×"
çg
ß«

ISW × ¤² Ó
1.7
0.6

MZ
ME

Am E × ¨ Ø±Ü
IJ
LO

bZ
ME

ñ ææ £e× ù bdd u
MZ
ME

P´ Æ orÒm hesght

h " a tm Ø ÙØº õ Ý a ¤ mm k ô Õ Am MZ)
´ Am ME9a 7, Ò 10, I I aM U ym of ase rrÍ ÷ ,

1.6
03 30 i b

23
0.In 0.6

1.7
ttm 7 06

1.7
0 ." 4 12

1.6
0.0$9 08

2.1
0.ou a a

Z9
0.́ W O.7

1.7
. .£ "' 1.@

119
0.Ê I e.7 £-on

0.UM

OÑn

O.1"

13
0.1, 7 09

t 9
02 a o-s

1.6
0.« 4 09

2.7
a Þ 2 0.as

1 1
1.10.137

2.7
0mu 09

1 9
es

1 ¤
0." ' 0.7

4.0
0.UE2 1. l£-073

z-o
a l % tj

1 1
03 53 1.£

13
0.033 1.0

Z3
Ø " i2

22
0m 5 16

1 1
0.24, 1.4
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² m we e´ m amam ay Êp ­ cazza aa mces M wem
A¢ M23 ± AD Ñ n u s, 10, 11 ± 12 ym of age
Òable3).

DUc®ù iem

F® Ä ez 1Þ ye¡ , w m sazdm have m ved m a bmic
M æ ÷ ua iù ² M m ve c¶ ­ Ä m of gme6c md
m Í ï m m u l h d ms {Commd M et © , 1990; HE is M
Ṕ × , 1" Ç .HW W®, ÒE Wh mE² Odish hd mw vZ Bd d
ww ¤. ç ´ y beü Î º is tHµ Áª " £u m a suE d® t
amnbez of m m pa n , M ´ so becam tt m be a ¦ ×½
" eu abUª zygogity md Þ Ø zm ² at m vm mmgu i
h m n m h f¾ ² e sm e ax boÉ m mM sof a w m é ir
(Pro× , 2´ MO}.

h this inv¹ ² © © , 183 pm s of h male MZ md DZ
twim rmsing m ase ewn 6 Ø 12 yü E UM ú u ma ð ns
gÞ d k mÖ ÔÉ y o mù mü , sa m gÞ g »PMca × Ø, ac.)
wm ¡ ¡ ie4 m m wm Þ namEed by ö e h mÖ m iw of
² e twm v m m d a e aM E memtz m mt mea zs fOE boÉ
g oupg (CM ã ã , 1979; ShMma m d G Emcd M. 1986)-
Evm w² m sM isUÊ l di Ek m Ê S M W m tbe M n -g m®
wm dm d " , ² y wm va y m u u Òable 3}a FM É "
ø ØÀ , Þ mm isa u of Ée Mz m d DZ wm m e 1k dw
to be uú ia e4 Mom vcE Wø $4ty wÄ Ø Ä med by DNA
Ê ä fM Ö M a m m m cy of " " " r a mt Oã l md
JeE eys. 1985).

Hu iu b² ty hm k ü " lq ilated m the maeÅ ½y of twin
m¡ Ê . h t º r ś ne h vÊ tisaÊ as the elmsþ aPF WGh Ø
hm té Uiw u l² Á£" ø oa of vu im Ê « õ ô DZ pum

² azu 1Øt whm Éegmò ype is held ¹ Ä mt {EKk m e md
î Gm ² , 1959). Ók re m $4m e odEr sM m mh p m

² É

d¤ miah gk m bE ty,úÓ Ó ú ´ md bymæ æ æ
æ ù ö é d ÀU M M d s¢ ¢ ca maystS µ Fdid
OM PKO, 1% 9; EÕ US× ki pom TJ " Ç-

m ehighsiÁ Â ¥ Ê £fAm MZ) ú " m hm a½ « "
× at dM mm m m sU ì m stdEcm tty ° u m ze ü " m iI
² UCUØ £f egvk mm m ul­ id u¥ mddiº Tm an k twm
MZ M a pmn . SiÁ ½ mm of ¤ M Z a Ø m q ô ÷ imB
a½ ma a M ± vd y K Eep a ic m Öæ æ £f w u bUù
m a õ ô ia m ¤ a m it × × ® õ Ñ ê Ám d is b s
m M ù ú m M Ð 11ity M , m e m m td y, ô ,²
b eIf ¤ tes¡ £f siÁ ©ü au .

Bm d m u am d ü l maô Òabl e ¦ , mÍ Í m¢ al
M usam wm oMa w d f® É e ² me mem1zm mu of
a d M dä ² . Whm ² a level of sp iEÎ ± e a ± d m a e
AB m q m ú ± 1ö ® ä ä ä ² ÖÓ E ± Ø be
m¹ t smsò ve M ª · e euvkm m ntzd e© d s. h p iu of
² e ² tec× ª £f eM Zü Em u ily inSKm eed d Eú mm
M ½ Ä Mz w m pa m. ² e A D of MZ ÒaMe 3) wm
ml± veiy 10ð ma Ê Uù ú ó Àm gØØw e m® ¢be Mid

Þ ¢ ¢ , Ê å d aily ç Êmia M e m dmid a m ä À13. ln
¢ t¢ , À³ £Ð Em m f Am o m w ¡ Ë ë º r tk
uzeea d M× " hsm mn¶ ª Á Ï Ä ¡ tbr m a Ô eg ¶ ®
Ò æ e È , mdiØ6ù two eÜ ð , : ² a tM gem type U beld
Þ nsô à, É ² a ² e¶ sm ö peu sm aÀw Ø m Í Í mmM
M umce. Fï ² M m aln b m¿ ü " ² a m d ai bÊe k pÉ
ã M S Ê Ã gm a iq lly Þ mu nA IOW® × m deW1 tends
Ø be Ê vt oam au lIy M m e" , m d mid face dE½ Um
Ã tw m ÀÄ " £.

AMM or º Ø hsiñ ZW· lu g s² È Øó ¤ AE¢ Z)
± AP É ² ), bu it W¡ S² º caa Ó A E ý Z) md
AEKD¯ , iaZHeating a züla vety lù e gmd c u m×¶ ¢
£f vz iab× ty. I t s of h W± t ² a F Ø g iw h m k is¹
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W¿ Sip tacm t tM AI D(M n a zd A D {Mm and aim tu directd m the aa1ã £? " tzrioz Ê h° ö ­ × e va tict
M D´MZ) m d AEXDD . whid zsuu mu thu ² -s vs iabtc p1aZEe- especially tu lowu û e dÚ b.

M s detectable env t onm ental eEects bu may d m be F½² Ê ü " " , i t stmuld be tÕ d ² a al ² oush verti c-
gmzet icalw ua n eaØ d. ¤ fä Ø m appØ r to be a oÖ Iy geneticall y innum eed dam n

It a mdd bem td a a ² Ôe wu m d eE tza zd£bsa veda dm M a u asm d É vd Î ØØ ñ WDþ h rm diacatioa ma
mlÄ Þ Ø ² easeg nm ¤ ² ediÜ Teatvm ablm.¶ ½ may be m dm akm F ior Ø ² U- TWm stÐ jØ mm ly qumtit
k a a nap¤ ZS WOMm " m y kadiØ u siÁ ª ÷ ó SmM6 c É ´ e¡ £f ga m c m d mw m mmM U± ih ² ± º
Óm at ´ y m Õ Ô ü , A " " ibu e Õ1mm m ¤ m ne obmwed m " Þ ã tu g w mÄ r mvù ­ ga m a
of ² m mm ass Ø kda m¾ô bed EE Ä " su au umiù £f stvm ² m . Ót E ga Ä c M ¹ Ðzmm a æ æ æ ô »
£ö Ö. vd od ty m dª xu m d add mm t gmWÉ SF m ² a m t malaó iy exd tmM of Ø ú ´ M m d a ® a ¢ ld m
a leØ × m e of tbe twm h" F OM bly m § m4 Agm ,÷ × be ä PUd ú " dy Ø m iadtvidm l æ ² CM­ g wk É®
a Eel s6vely m ai l sample m d a mixed longihd tnd audy p®UØ g ² Ü Øent wil l w wil l m t be mcØ ssh l

² sig E, mdiv id Ôi diÜ mnØ s ¤ ú e g o÷ h pa tEZE Wi× æ
m d between pairs may to some eØm t ca ue mÞ ns­ zm ciÊ
ª ² aM m ulu . M Orm w . g vm ² ó ¤ iaº ema m h AØ zms ¤ Ø n Ä " M em e

Table z a smzua Iy mdiÊ m whetk r ² e vz tm m bd Wü " Jiù Peas
MZ m m Á m ds M a m Ø ª , u Þ d d be ù ò Ê Ê m mm t of pd m tc M m y
Þ ty a me vz iabta a ó dmW 1ñ Á º Ê ó diEKØ3ca ó h Mna UU V¥ , ity sck mt d Sô ma d £gy

M e Z ú mlld be Þ m idz M in Table a I f ² ¤ ú ´ y m n a m ggum a m sod zAvmue
´ 10ì d, th w idm m tb½, ip º £m t gu d c egbcu m Haidim D ist id
a m ô fmid vm bles is ×m wba M uma Fomó a d y, thc BÐj­ g l tò 81
º g h dÄ Ä d y wÄ Vð æ æ . @ im

h or× " vm ty ö² dÞ " £f Á Ø c Ámmu a m Ø h zd : ô Ømg ms@m a Þ m
² e g W ú £s am M ai ² atØ n. Mvm6gu m hWe ma h
10ù tad E ad d m zv Ä " Ô m g m¡ £f twh s ª " 6 Ø 12
yem oh ² s u d smm m L I é K N Ü Ü . 1978; IShk a÷ , M K¤- WEeds- mm Ê

1" 1)- h ½ ­ em d a lg Á m ple m d Õ Sped d ô ã p ô ² ç É £f ² M m ç ô
Õ d m im a mmt be ô ÷ ¿Ø ² Ò e â ª m. PM ä a m m is u Ø y wØ ­ ê ô ² d h " a by a Gzm b

M ² ¾ " m t m w d ¢ ¢ ¢ ä of l £ " 1 3 b A× ¤ sm use Rm ,² ¤ ô ç ´ Scô æc
yeä d ² ý a b di erat - 1" Ç wg u ÇÇ¨ u u m w u gÚ ' EXÄ Ö , . 1" 4- 1" 67 Àô ² ù Ì ¶ M BM y of
i .e. Ä Ê hm ubaity fbr m d ygU Ê d B d ú ª ª ' Ø EØ m m , Ø ô , Sd eaa m d Ted ma Â ¤
Á é s m aÔ tm sm sdØ ß ® U a é h ô , 1" 7µ, × e
wm w ï zd MEiõ ­ S ± m v a m s mtevg º ,£ ² ®Ø Ø
m eg ² . Tttme m ssª © £Ð " d u cm t m d M ÐI W ² Re,en m ô
a udies mé nd the sm e b 4 ù , ø 1¡ d to h cml ² p² m d ñ d e D m oCÃ ¿I F m - ¤ Ä Äua Fm m Mø-k MSEh ó d
M sht Oç mwiu egal-- 19Ø ; m mm . 1% 5) WMd mu mU R E ý µ ô Ø a y × " " M M ¡ ú Øó m ú . ­ û -
a a ² m M O t k a ®12aIves a inauü " - of gmm c m d a Lm ." -m- m
m vizm mm ´ h d m m a m ioh d d d ma s b m ¤ ã Ø h wØú s L 1" Á ' " ' ± " " " ' " - MÜ Ø ¯

m d w ' " ¤ ® ? ¢ ¢ ù ­ h E M d O ² Ð a æ æ D Ø ¦ §
d a d z e a , Mi ¡ 2l u . £ É × d ï 1 E3 : U I - t u

Evm g a m io× iat dimm shm hme mla vety u sh a ØÄ Ä J c lm T¹ ù " B mm M a ma ª ø ØU WERô k fÚ È PEÊ £ EÉ ô ¢,¤ m vim mà m l »m nem es h ak Øë ë É ® Ð, ² Ø ú " d @Ã É ­ " ¤ ã « a M a

Þ a m ioa d d m m pbology sM UI d ¢ be · m M m o m U Md M × ­ ­ d ZS: 3ë 40

onØ Ø Mic m a nest plm æs v g imm õ ô £ f É e GM s E Im h ia Þ Ü ½Bd M d æ æ w im AÇ Ç
h m d d ¤ É ¢ h × À 4 1; ¨ 7 4 5 4

z m i £ û i a l g m r p h o t o u m p o M 4 E U U Z× y t o d i · m s t
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