
.d 
1Jt1fl 2 

LA'1 lM4L,84 

1. i:I~~UYI1.:1~UW1n3.1 
_, .,j I _, 

1. 1 ~n1ffi.l..,"'fltn !l'YI£lfl'YI1.:1'rn.4'qnn3J 

1. 2 n1:ru1um'tti1!l'YIElfl'Y11~1fM13.1 

1.3. ~n1~11~Lfjj'~~L'Viff, 
I 

2, n1:ru1Un17Li3JflU~£l.:lflfl 
t ..1 

2. 1 '!JU'YI 1 m7il19ljfl11t 

... ..1 " 2.2 . iu'YI 2 t'(fl11tn11fln ~'!I 
t ..1 ........ ... 

2.3 '!JU'YI 3 n113Jut)t'(Utt 

3. fl113Jfl1.;-'1J'!l£1.:1'1"L~3Jtiu'VI;em111t]aun 
_, I U 

3.1 ~n1ffi.l..,~e.:~m"ffi1!l'Yiefl'YI1.:1'ViU'qnn3J 

3.2 n11fh'VIUflL'Viff 

3.3 ~1U1U'!J£1.:1Lfjj'~~Ufl~n 

. ,,,ttht\'tU 

1. il~~!l'YI1.:1_~u-qnn3.11l-reneu~1!l ~n1ffik,"'fl1.:1il.:lm!l fl'm.~·~..,,.:l~fiLL~t11fl 

u1.:1'!fitfl · n7:ru1um'ni1!l'Yitlfl'YI1.:1~u-qnn3J"ltmff!l~u~~,u1U3.11n~e~ttu1fl1 't3.l 1fjj'3J 

1fl!J~1U'YI1.:1Lfjj'~~L'Viff~1nUfl1LL~t3.111fl1 
..:., -~ .,., ..1., ::; .. 

2. n1:ru1Un11L13JflU~£1-n~1fl 1l7:::neufl1!l~mtnL.,"'YYfl1fl'lJ 3 ~ufleu fl£1 

(1) m1il19ljt111t'Y11.:1L'Viff'!J£1.:1£11!J1tflti~U~.:IL'Viff'VIqj.:ILL~t'!f1!J (2) t'(fl11:::'!Jtl.:ln11fln L'!l 
LL~::: (3) m1ilut]aun . 

., • A A A -I"" ... • A A ., ..S ., • I 
3. ~tlfl17fl1'\.Wtl.:IL1£l.:ln1•ulJt'(Un fl17fl1'\.Wtl.:lfln1jtW::r~1fl'lJ 3 u7tn11. 

·'- ..1 . ., I ., A !II ., ..1... '4.! 
uotn17'YI 1 ~n~n1"ffi1!J'Yitlfl'YI1.:1'ViU'qnn3J'lr.:IL'UUfin~"'YYtlfl13.111fl1 L3Jt'(13J11tl 
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ittthtft"R!ID"fl11'L;u,...;' • • 
... ""... .. 11 .,... ... ""·· ., ... .. ., 

~~.:1~1nn~nflm;.1 LtlL 1EJ~lJflL 1£.1~ ~ Lu u.~1 ~nflm~n~::tul\1 
1. EJiu1EJn.:~int;.m::~Lrlv1'!ieJ.:~nu~~nn11llltienh.:~nnt1a.:~ 

• • • 
2. Diu1vn.:~n,::u1~n11Lilltl'~"JJ EJ.:~f1., t ~llltl'El th.:~~nie~.:~ 
3. Wlll11tlLL£Jnu.v::u.~::ue~nn.:~int;.cu=m1L1lli~"JJEl.:l~1flt~lilie~ti1-:~'Jntl'e~.:~ 

I 
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1. . iJ,{!J,1~W\4~n'l'lll 

iJ1mh-w.:~L-w~~-;h "~fl.:~ L~~-.,1~ ~~1.:~ ~~~~u.l iJt~ ~~LLUfl17~ti"m~" 'VIiEJ ·~n 'W 
I '1_ M &I ~ • I ..I 1! ~· .. ... ..1 ~ &I "" 

VIr!~ ba-l mr1<11W Ll.J~fl1nr!11'Ylflel"fi;,EJ.:IT ltlL1El~11El.:J'W~~n7"UJ3.J1n'Yl~" L'W'11t3.J\l~~iJt<11El.:J3.J 
I ... I .J ~ A \4 0 Jd.J ~ .. I '1 .,.., ... ..1 I 

m7tn~'Y1El"':m~<111-:J '1 iJ1n"D1..:1"D1tl"mW Ll.J\I"D1-:I"D1<11'VI\W LL'IInTI L"-rur~n~""'Yltn~'YlEJ"EJEJn 

3.J1~~ ~EJ3.J5jfi113.JLL<11n«il1-:~n~emn '1.1.1 tJ1..:1fi~'O.lt5j~nl!ttu...~flfl1~fi~.:J~El tJ1-'fl~~n~rn...uVI 
fl~1~fi~.:JLu.J tJ1~fl~~nl!t~fl~1~fl~~.x..:l~mLri::Lu.J LL«iltJ1..:1fl~ '6JL'VIiiEl~~mu.JLL«ilL'VI£iEJ~m~ 
Li1wii~ ~" L 'VI~1dLtl~L~£J..rnEJ..:~-w~~nn3.J~..:I~~ ~n~~fl13.J17tl3.JEJ.:J L~~ LflEJ ~1.:1-lr" L 'O.l~ ~ ~L~El.:J 
m7t"h~'Y1El"'Y11..:1-w~~nn3.Jrn~ L~fi'7EltJfli1 Ltd~ Re:i1 it~ ~~""11El.:JLfl~r.J~.:JmiJiJ::Lvt~~<11 

.. ,. ... c; ""..J~ ..1 .. .., 'I 'I "" 'I .. .. "" 
<117-3 'VI ~n ~fin r.Ja.J'VI~n niJ::a.Jn ~~'Y1LV13.JEJ~nu Lfl7fl~ L"fi~VI~ L~fi7EltJfl71 'VI7Elm'O.l'O.lt3.J 

• &I &I 

~n~~fi113.J\1-l Ltd~ ~mu.l\1" ~m!n-.;,::\1-'<1113-J 'VIimi1~mu.lL91~~n~n'O.ltL~mtd~n~ 

1.1 in~d1U,8fl,14~n'I,N 
~n~rn...uVIrh ~'Y1El<11'Y11-'W~~nn3.J tl7tnEJtJfl1 ~ 
n. fJ17th~'Y1El<11~n~""'Y11..:1fl1~fl.:~m~ 'VIa.J1~ti-:~ m7th~'Yle:J"~n~tu...~tl,-,ntJ 

~-:I'VIa.J<11 'W11'0.l::Ltl~L~El.:J11El.:J~t111-:I'VI~ 1<111 ~n~"'Y11..:1fi113.Jfl13.J17tl L~n1,.~1~~~ ~n~'tlEJ-:1 
~"\'! m,-Sjd1tiEJd1LVJ13.J1nn11 5 d1 VliElfi113.Jfl13.J17tl t~m7r.J~<11£iw~~~ ~-:l~flflrl 
.J :J o'l&l• ~ T 
'Y1111~1~'J::'Yl1 L'VILn<11Ll.J~L7f'ILtJ1VI11~ 

11. m,.rl1 ~'Y1El<11~n~tu..."'Y11-:Ifl1~~<11 'V13.J1 ~ti.:~ ~nl!trn::~rll ~'Yl EJ<11L ~fl1~fl3.JEJ-:I 
Aa"'f I ... &I A :J 0. ~ .. "" t "" I 

LLrltfl<11utyty1 n17tn~'Y1El<11r!n~tu..."'Y11-:1<111~iJ<11~n'JtL1J~L7El.:J~13.J!f773.J 'lf.:JtJ1-:Ifi7-:IL71L7~n11 
I &I 

·rhw<11' (~1~m,-rl1~'Y1El<11~n~"'Y11-:Jfl1~.,1-:~m~'JtLtl~LiEJ-'11El.:J~m,.3.J) tJ1-:tfl7-:~m,-t11~'YlEJ<11 

~n~'Y11-:I~'II~~'JtLtl~L~u-'11D-:I ·n,-,.3.J~~tlijir9i'lfutJ'O.l~Ltl~u~m~~®1W ~-:~ t~ 1-:ln17LLvm u 
L~u11 fl13.J17tlrJ1~'Ylu®W~~n,-,-a.J'1.fi ~~. L~n nutm (2533 : · 63) n~1111 "ei~,;,n,N 
.. ., .. • • • C5 ~ .1' • t _I!!! tJ C5 -'fl- ., ~ !f _'fl_ ., ~ 
fl ~11nll1fl 1nll'U)Iqf1a4nrn:fl ~Utt~U 1fl~14Ll.I"'U1J~If 814&.Nitfl'm1Y,~1 . W1tfl!lll4'mi'W~1 

'!fit~ t .. ~,=~fl~«w.!J~\4,s~~\t",t~,=~!Niou. UJ'll •h~a.••~tJ;uu~lftla~a~ w:,l~«, 
lfa.a-eli ,.~, .. ,,~«a-eli ~"'tJa~~ il~il «u.'ll"~4•,,nw& .. ~{1t~~m .. ~,;'ll"•n", .. 
tf .. an tfNa~li .. ,a.tu'ltJ• 

' 
fl. m7rJ1~'Ylu<11 17fltJ1-:I'lfU<11'JlntJ7'1'W~1~3.J1~~n'VIrl1~ LW hfi<1111Ju<11fl (Color 

blindness) hfl tr~~<11 L'VIrl UJ'V1EJ<11 (Hemophilia) hfliltyty1ElEl~ 'VIim~LL«ilm7Ltl~tLi-:t LLVmU 

u1-:~vh~ '1.f\'n~1111 Ltl~L~u-:t"liEl-'-w~~n,-,-3-J 
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" ... ., 
L~n-;.)t3-J911111flfl1l1Lu.J1 

2. Ldn.:~Dmtht~3-191:::1J3-191~1~~1lllVIqj (Heredity adenomatosis of the colon and 
..... ..... -A I "' ..1.., o"'JII t!il! I 

rectum • ACR VI1DL1~nDmJDVI1-W~1 familial polyposis coli) fln~""Y1~1-W,D.:Ifl1 L~ LVIqJL1JU~3-J 

..,., •-; :t !ill "' I .., ..1 !ill "' . I ""' ~ ~ "'.,.., 

9lon;3-l9liiu1ULUUfln~..,D.:In11111~'YIDfl'Y11-:I"U~n113-J'YIL1JUflO~Lf'IU u.JD~ L~n9113-J L~'ru 

I "' :t ., .: "' .,~ !"! . ., !ill c:l .., 1'!! 
n17111~'YID~flm~tm..'1.UJ1 111'YI.:I L1n-3D1~ SO IJLLf'1-;.)tnfl1liL1J1.U-ItL1-:I'YIUl'l 

k ..1 ., ~- _ . A ..1 • I 

3. LUD.:IDn.'YI~11-:IriD1L3JULn~'YIVIfi1~911LLVIU.:I (Multiple endrocrlne adenoma 
!ill k ..1 A k !'I ..1 ~~ ~ -'1. I .~ ... ~ 

syndrome) LlJULUD.:IDO'YILnfl,U,mtD~ LUm1ll3-111fl1 LLflt LU"01.:1"11DDU1:"'1.U-IL'lfflfl01t'in 

.. ...~ ... I JS..I ..1 I :t .., "tl •II.,,. I ""'· 
Vl'l.W'YIL1~n11 "''"u7:::~1'YI (neural crest) L'lfft~n~3-JU-;.)t01t-;.)fl0~1ll L 'YI1 LVILn~fiD3-I'YI'YI1 

• i1l1~~11-:~r~n.ffi.Ju·vi1.:~1UN~tlniiL~ Ldn.:~Dn tu9ln3-1~3-11n li! 
4. 11flLLrlrlDU1~ (Pogerta) U1liLLVf'Y1~1-;.)-rm1 ornit'!f lf\1~fDL~UDLLut11 11flLLrl 

., ..1 ., 
nEJu1~it Ltlu17fl'Y15lm7th~'YIDfl'Y11-:I~u~nna.JLL1JULuJ.:~ ~13-111rtLn~ lllff.:~Lwf1VIqj.:~LLflt'!f1ll 

ti'wJmuJ5:J~nl!tmt 1 1fl LLrlrlDU1 liLL~.:ID ~ LL~1 flOtffi.k,..,D.:IWDLu..ia.J1Tia.JnU-;.)tli1 L ~~n~D D03-J1 

5l1Dm~LUUL~nw~t 1 LLnllf 

1.2 nntJ~oum,d111111fl"14""4"''"' 

~.:~5lfS111'YJnfS91-;.)tflD.:Illj'fum1th~DflfJrn«nl!ttl.L.."'tl1.:1~n~a.J1"il1nu~CJ!' 
1flm~a.J"il1nL'lffl~L~n '1 ;.:1 L'lffl~~.:lmh1Lnfl"il10n11~~a.JnU7tVI11.:1 l,JLLfltD~ 5lm1LLU-:1~1LL1J1J 
'YI1fJnt flD "il1n 1 L~U 2 -;.)10 2 L~U 4 "il,n 4 ~U 8 ltJL~D~ '1 "ilULU~&f~-;.)tL~U'YI11Jfl~ 
... U I I t 
a.Jf'm!ttl.I..-""Y'1.:171-:Im~Dm-:~~3-J\I,.tu 

"' ~ ..1 A k 1 I - ,JII "'.J' I _( t ., "' ., 
"il10flnl!tmt,D.:I'D19l'YILnJrri1.U-11 ~3-J"ilt~13-J11rtw,U\J1Dm.:lfl3-l\11l14UU -;.)t9JD.:I Lfl ., 

7u m1ti1 ~'YI D ~'YI1-:I~~~n.,,a.J n !.11.:~ ~a.J\11tltL "Jtunu « nl!tmtm1th ~'YI£1 ~'IX ut11:::n nu 1!1!.1 ., 
I .., ... 

n7tu11-I.017!111.:1 'l ~.:~u 
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1.2.1 mwt (Qenei).· . · 

~'"~ ~3-J1tlfl7lll~ 911rh~'\.l.fl~n~9h.:~ '1 ~.:~~tiT1ntJ~ie.1b.ltiT1ntJ 
"l1£l.:J'i1.:~m ll ~m~t~~'\.l.~"ll£l.:l1iflflft'lt\)ntl1li'Vl£lfl~1nfl'\.I.-B'1m ~~iL 'ttl iJ.:Jfl'\.I.Dni1m ~~it.:~ 

., I ""' ~ "1. I ... ""' ~ .. ... . ... Cl I... ..1 I 'I. I ... 
LIJ.I11lt'\.l.a'l:: LuWfl3-JnUll'\.l.aw~£l~~W'-nll£l~ '1 n11113-J LLI1lftm~tnk."""Vltnll'Vl£lfl Lull.:J~n~ft1'\.l.~:: 

ir.:~fl.:~ru"~"~nn3-J~L~Sl£l'\.l.nuunwli~ 4.:~5le..~ft·yh 1~ ~n~ft1'\.1.3-J""'Lu~~, ~i£1 Lfl7.:Jfli1.:~'V11.:J 
I A ._, tl ..1 A x- ... , I A \I., 

Tl.:Jn1ll ~7£lftn1ffi.L.-""'U1.:1 1tn1'n'l L~3-J£l'\.l,, u.u" ll11111 m ll~1£lU"rm1i~ Lfl 

n. ~n~nml1ll'V1£lfl~fl13-J11t13-J£l.:JL{;'\.I.Lflfl1llfl1ll1111 L'Yh-L e-.~3-Jit~, 
1111R,~h911ft LT1L~lln~m~t~m7n1li'Vl£lfld11LU"~n1ffi.L.-~1'"'1~~ (phynotype) ~h'\.l.~n1f~ 
~tl1li'Vl£lfl'V11.:1~'\.I,~LWn" LLiiUJfl13-Jm3-J£l.:JL{;'\.I.Lflfl1llfl1ll1111£l~hrWflL~'\.I. LLftt~'\.1.~~1\fu 

I t .:t ~ .. .., -., ., 4111 '-' 4llll l(.l .., ., 
m1tnll'Vl£lfl'\.I.'\.1.3-J£l.:Jfltl1tn£luL ~3-J£1'\.I.nu LW m7t1'\.1.~1ll'lt3-Jftm~t~"ll.£l.:J ll'\.l,a'Vlt1Ufl'lf1ll 

L'VIil£l"n" L11L,lln~n1ffi.L.--..d11 ~'"\..;~ (Genotype) 
~~ ""'"" ... I A .J:•·._, ._, I A ~..1 A ._, 

"ll. L'\.l,n7ni.'Vln1.,.'l11fJ"ll £1.:1 ll'\.I."G13-Jftn1fnk."""'ll£l.:Jm7~tlfJ"ll£l.:J ll'\.l,a'Vl L 'VI3-J £1'\.l.nu 
""' I 1 ,.._.'I 1 ., ... I ""' ~..I""'- I I I ... ""' I 

LT1L1lln11 !JIJ.I L'lf nil (Homozygote) tl1n11~U~"ll£l.:Jli'\.I.~'V13-J1ou11.:11111.:Jn'\.I.L11L1lln11 

L!l'VlL'V1£lL11'lf1nl1l (Heterozygote) L'Yh-L m~tJ~"ll£l.:J TT ~i£1 tt 4.:~ n Lilu~n~L~'\.1.~.:1~ ~i£1 
~ . ~ 

tt LiJU~n1fnlotfl£lllYl.:J~ ~i£lm~U~LLtiU Tt LiJUm1~U~LL'IJU5lVf.:~~n1fnlotL~ULLftt~mfnt.t 
., I 81 ._, 

fl£lll£l~fl1lln'\.l. 

fl. ~~~~£l~tnliLWi1.:~n1ll"llt1.:!3-J'*1i~L11~tLfi'3-J1~1nm1ti1li'Vlt1fl'V11.:! 
._, .. I 'I ~!II ._, A A .J;..IA ._, I A I 
~U1tf'TI3-J 'lf.:Jfl13-J11t1LLtJ-3 LflLlJ'\.1. 2 ftntit\U:: fltl li~"G1'V13-Jftn~LflU ~1£l"ll3-J (Dominant) 

""' ~..:-... ., .. . 
LLfttl!Ua'V13-Jftn1fnlotfltlll ~1tlLLN-3 (Recessive) 

A .J;.JA._, I ., 1., A .J;.JAO.. I ..1 A 
li'\.I,"G1'Vl3-J ftn1frntLfl1.u..l1'ltJ f.J nu li'\.I,"G1'Vl3-J ftn1frnt Lfl'\.1. ~ n'Vl £l £ln3-J1~ t3-J 

·· ~n~Lii"~"~LL'ti 4-35l~n1fnlotL~~L~il£lu~u~Lf1~-3~3-Jfl 1un,nt~m,~u~"ll£l-3~~~5l 
"' t U IU II ..l .Pi ._, I Iiiii ._, II al I 

ftn1frntLf!UnUftn1inlotfl£lll ~n'Vl£l£ln3-J1~::LlJULLUtJftn1f~LfiULL913-Jftn1inlotfl£lliLLw.:J£l~ 

._, .J.. ,11 I !II ., ~ 
ftn1fnlotL'DlliU11LlJU~'\.1.1fY11-3 
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t .., .., I ... .J:•~ ..1 I II ... tl ... .. 
..., uDmnnuu ~m!'nu::m1~1JfJ'!IEl~!.IU~3J"'~"''"1ffUL~Eln 7tn1'WIU~f'IEI 

~:::s:lm'rtl34~~nuLL~:::nu'!IEJ~!i~ fl'~"IID'*m'rtl34s:l 3 LLuu f'lD 

- '!134m.h~ft34\11nL (Completre Dominant) LW "Dm\'4D~~i1fl"111m7 
Nft3-JL~L~UffLL"~...,iDff'!l11 L~e.~~fl'l"R...,rt~ 

- '!134EJ!l1~UJff34\11nL dlncomplete Doml~ant) LW "ilm\'4D~1n~1!.1 

- UJs:lm1'!l~~nuLL~:::ilu (No Dominant> LWJ!u lu"am~!.11nu~:::s:l~~ 
flLL"~LL~tfl'!I11El!J1~WWi" '1 

A ... ~~ ..!.f • !! A I 

L ~£lf'I113-JL '!11 L~341n !.~~""" f11~ttln1!'1tl~n111'1 "~El~n1:::U1Un11tn !.11'1£!" 
.., ' .., ... '4 ... ,:, .., , ... ...~... g ~ .. 

1'11~~U~nn34~134\<1~nn11'!1El~L3-JUL"~* 'ir~~"!!1 L"1'111l~il~Nft3-Jtl1~U1lLL1'11'13-JL3-J~"nL...,~£l~LL~t 

ffL~m tl11n{)'h l11~1~u~RL...,Ra~~~~u L11.~\WiE1 lt1Lm~1~U~\1n341~ff3-JnULEl~ lll~...,~1u 
£i£4L...,flEl~ 3 fl1U L4im 1 fl1U f1~LLNUN~tmn{Jf1~d . 

t ..1 I I I 

flL...,fl£1~ 00 flL4Je.J1 (G) 
"''""' 1 

'f"~El-LL34 

~ ..1 I 

'tiU1'1 2 l"\1n 

~ ..1 I 

"''""' 3 
l"...,~,u 

"" ... ~ ..1 Ill '4ill ' ., ~ .. ~ ... 
U-mf4~17nL1L;\W1t11'U.'t1 3 ~tL\1'U.("11 fl01!tnL.."'!!£l..1nL\1fl£l~ : to~L'!Im = 3 : 1 

t ~ "" ... ..ltl II .... _q ... I !'!IT '4 -" ..J .., ·~ 'UU ~tLlJUL7El~'!IEl~~n'lfn.L.."1'1 11n{J L.._,LYIUL1e.Jn11lHUL1'11J E'I1U~n'lfn.L.."lJ£)~ YY. YG LL~::: GG 

,Xu~:::Li!.ln·;h~tl.l1'111 fl'm~ttl.U::m-ri'u~-nEJ~!iu~ vv LLflt GG Li!.ln'hl!!'t34l'irln91 ri1um1 

~fl~"liEI~[iu~ YG L11L7llfYh Lrl'YIL'YIEI17 l'll'lnfl "llmtL~ll1n~ALVI~El~~:::LtJ"-'flfl'J~L~U 

RL4lm~:::LtJufl'n1!1'nu::~EJ!.I ~~.nL~11:rh lu"tutmlu !iu~£4L...,a~ lll'!134AL4le.~?Yh l«lll\1nEIEJn 

341LUUflL...,flEI~ ft1...,itJflL...,flEl~ (YY) flL4ill1 (GG) LUiu...,fl1U,XU~tLtlU~U~LLl1 LL~tflL...,flEl~ 
!II .., , 

(YG) ~tLlJU~'U~1~ 

*Mendel tlt£JL.,JJi1 Gregor Johona Mendel LtmmL1ffllnftlwmrl!.1 L~fl'tlwhm-mflfl£1\1 

L~mnu~'"llnnJJ i~m-mflft&r~EN Mendel' :llilfUJ~"ct, Lm l~~mu1n:nL~~Lflu t'II'!I£1-:Jfhli''" 

ft'!I£1\ILJJ~fl «m:tnk-..,Ufl-3 fl113JL~~\I£10\113.r!lil\1!.18fl&h~ n11£1£Jnfl£1n '1fl'1 t-3L'!I1C'fltlLLflti\ILWnt) 

~L1!.1ni1 nt}'!I£1\IUJ~flfl <Mendel Low> ~.,X'" Mtnctel ~fli1 LrMilfml£1\!i~'"~ftlC'fm 
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-3. uu~i\ilnlSthiJ'Yt£lfl'YI1-3~\41lfl'n3.1Lfl~W~~.; £l-3il U\4~~~Un\4LUU~'1 
9113.1~m~trn..-nEJ-3UU~'I!itflLfitJ1fl\4 LLfldjfl1''nLtlfl£lElfl'.l1flflUujEJ£jm-,rhtJ'YIElflL-!f1~'VI1-i1tJ 
flt!~U{ flEI L"ll (Egg) LLfl~El~ (Sperm} NI\41!Jfl~~1 ulEJilm1Nfl3.1nu~11-3L"liLLfl~El~~LL~1 
uu~LLilfl~~1~LLt~nnu£l~"lu '1"liLLfl~EJ~,Xu'.l~u~nuuu~w"Lfit~1nu Lw uu~~N3.1~u~nu 
._.5. "" t ... . 
tll-m~N3.1Elflfl1-3'VI\W 

'-3. UU~~£l~UiNn1tl-rl£l-3fl\4L11'iJ~ UJilm1Ltl~ ti\4LLUfl-3tl1 Llfium1tl1tl 
"" tt C'.d,.J A ., I I '4 .,.., "" !!l ~ A I A .. 

'Y1Elfl'YI1-3~U1tf1n3.1 LUflll1~n111\4'nuflfl tlnL1\4LL9111 Lfl11J1-3~1J1-3-o,.fl'VI1El ti11J1-3£l !..11~'11'~3.1 Nfl 

,;1L\1uu~iln11Ltl~tJULLtlfl~LLft~V-3fl-3Nftn~uileiu~niu'VI~1~Dnlf1tJ 

1.2.2 t.rrwt .... (Chromosome) 

..1 I a f:!fl I _, a .,..1 ._ 
'.J1flfl11'YI'YI111J11 tJ'UflL1..1\4'VIU1ti'Y11~\41tfl'n3.13.1'VI\41'Yifl11Jfl3-lflfl~ 

1 t • tt., .., 1 ft..5. !II ..Ia !f T ~ .: t 1 1 ..1 
-rl£l-311~n1ti'YI-3'V13.1fl 'YI1 L'VIL11"ilfl11 tMflL1..1\4El~1fl'YI3.1'!1\41fiL~fl LfltltJU~'-3~91-3El~Eltl1-3fl-3'YI 

1'11 tJ LULfl113.1 L'11'3.1 L~3.1YlL3.1\4Lflft V-3 'Wrmumm~fl11Jfl3.1~m~m~ .. -n£l-3 uu~11£l ~"luih LL'VI~ Lfl 
~ .., ... .... !fl .., &I C'..laA ,!!l I ... '4J:'Jt I . o 

'iJUfl1~-3 'lflll'YIU (sutton) '11'-:IL1..1\4\4fl~\4~ft\fl911'Yia.rri'El~ti.:I'YI1\4'VI\W L1.'1C1.:1Ln91WtJ11 n11'YI1.:11U 

-rl£l-3UU~nu Lfl1 'U.J L'11'3.1ilfl113.1fl~1tlfl~.:lnu LLfl~fl,U11 u~ilfi1LL'VI~£l~\4Lfl113.1 L'11'3.1 LLfl~il 

n11fi1flfi~LU11 '" 1 Lfl113.11'11'3.1'-l~NU\4~~3.11n4'U.ht£ltJfl11 3,000 U\4~ 
~.:~~ilf591'YJnw""il~fl, 13.1 L'11'3.1Ltlu£l.:~~tl1~nEJu'!ln~L'11'ft~ tuf591tJnf591'-l~il 

Lfl113.1L'11'~'41U1\4fl~ LLilfl~fl'-l~il'411.41\4Lfl1~L'lf3.141lfl.:~ W1flLL91flil1-:!00Ltl LW 3!1il 66 

u:rl~ ~~tj 6 LL'Yi~ ft1'VIiu~~'.ltiltm~t'l1Jl. 46 Lfl113.1L'11'3.1 'VI;EJ 23 ~ '411.411.4 22 ~LL1n 
!II ... ..~ .. .,t . A!fl&l ..1 I 

'.l~L1..1Ufln1~1tU.,""YJL'VI3.1£l\4fl\4'YI.:ILWf1'VI(J.:i-LLfl~LWff1f'ltl '11'~L1..1\4flfl~""Y'tJ11fltlElilfl3.11'YI1-311-:In1tl 
,. ..J T T_ .T ..1 .. ""... ..1\1 I .. ... t .. 

3.1'11ftl (Autosome) C11\4Lfl11J.1 L'if3.1'YIL'VIfl£l"il~3.1flfl~""Y' L3.1L'VI3.1£l\4flU'YI-3LWf1'VIqJ~LLfl~'l11tl 

Lfl113.J L'11'3.1~~L;tJn11 1m 13.1 L'lf3.1L~f1 (Sex chromosome) ~-3 Lfl113.J L'lf3.1LWf1~"il:m1'VI1l1i\tum1 
rhm.r.flL~ff fin Lfl113.11'11'3.1 v "il~Ti1'VI1.4flLtlULwf1'111tJ Lfl113.11'lf3.1 x "iltrl1'VI1.4flLtluLwf1'VI(J-3 

LUL'lffl~fi'llliun~1Nfl3.1'VI;El~L;tln11 L'11'Lfl91 (Zygote> '.l~thmEJulf1tJ Lfl113.1 L'11'3.1 
o I ... 0 ... A o ... ... 01 ..1 

"il1\41\4 23 fJ 3.11'.31m.Jfl1"il1\41\4fl1-3'VI\WLLft~3.11"il1fl3.111fl1"il1\41\4fl1..m\W fl.:lfi1W'YI 2.1 

fi'.ntu Lfl113.1 L'lf3.1 tiEJtt1utl~nEJ1J'!IEJm1Lflfl!Jfl il~n~LfluLHULLft~fl11 
~1.41tfl113.1 (uu~) Ln1~L;u-:~~1£l~ tum1f1m~nL;£l.:l Lfl113.1 L'11'3.Jd "il~ LfLdm~EJ'!l£l.:lfl-3mtJ 

C'.!lt ..1 ..J ~ ..1 ..Ill~ ~ '1., .. '4 .... .., 
3.1'11ftl L1..1\4Lfl1£l.:l-o1 tl L \4£lL!Jil'YI L 1f L \4n11tlfllf1 El1"il'.l~ Lfl3.11"il1nLfl£lfl L'!lfl1~~fl N1'VI\W 

I ~ A 1..l 0 ~ '4 _ll l ..1 A A 
91£JW1L'VIfl£l-3 LL91'YI\413.11tlml'l LI.'N1tiLLfl~fl~fl1fl'Y1ifflflil Lfl£lfl 
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U~1rl1~~~~ ~11~1rl1U~~~ 

tfll:hlt,~ tfll7t2.Jt,).J 

~~~~~ ~1:n'l!U'um: t"u'l'!l 

. \ rl1UVI~IItfll7t2.lt,).J I 
!I . .,J 

'".@/' 

-.;nnrnfi~ 2 .. 1 '.3~Lih~ 'lll·h t~-, ~t~a.~LLfi~~~,.'.3t 'llli1Jm·nht~'YI£lfl3.11'.31nu-rm~~ 
LL~~!im1~1J~n,.'!l£l~ 1fl1~ 1'1rWfl1L~tJ.I11f11 LLflL~'.31n11 nmU~£l~ 1fl1 'U.J 1'1rJ.Jfl~nfl11~~ 
!im1~1J~Lil£l!h~J.J1n3.11!1 ~,l,.~'bJ~13.11ttwi1~1u«~--v~1~ft~m!1LL~~~111Yi'YI1~~91L'.3 

G '1 ., I "" ... PI I '4 "' .1! •• '4 ~~~ .I ., ., "" ... .I 
'll£l~Lfln Lfl11fl11'.3~J.I~nti'n.Um..J,.£l!J1~ L1 ·~'.3~~13.111tu'VMLfi'Df'IL'.3,.'.31nfi,.£l~'YI£l~Lfl!11nU'YI 

th1 n{l11 !i1t1i1~~ie 1 911~ LL9lnfi1~n'l4 ~~«Ltl'I4Nft L d£l~3.11'tl1nn11~1J~'ll El~ UU~~ £l ~L U 

1fl1 ~ 1'1ra.~~UL£l~ 
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1.3 in~LIJfaifL'Wfif (Sex cells) 
"' .. ' ... ~ "' '11' .J "' ..I 0 " ..I ..1 
fl nlitu:~tl\1 L'llflfl2J"l'1"'1U.fi~tJ"1UU~:~ ~U"l Ll'l LUtl\l~"ln'El'ltJ'l:'Vl'Vl"l,_.U"l'Vl Ln!.l'l 

ntJn"l'l'~tJ~u( ~tl !'itl2JL~fll (Gonap) tW'lffU~LWfl~tl.:ILWfl'lflm7~Jn11 tlq~ {Spermatozoa) 

tlt1~1A'.:~nfi"l'l~:rtn~fliJltltlmJ"l~"lmltl2J'Dfl~L~rl'll1tJ~LTtJn~"l t1cu'r!: (Testes) ~'lUL'llflifL~fll 
~ ~ . 

~tl\IL~ri,..~.:~L1un~"l~11 (Ovum) '\l~n~flfJifltlm.n~"ln!'itl2JL~rl,..rY\I L1untl"l f\1~11 (Ovary) 
"' ... 'Ia! ~ ... "' .,j 1 "' '1. I -til' 
fln1ftu:~tl\ltlt1~ LLfl: L'IIUUIIt~fln'l!tCU:'VlLLIJlniJI"l\lnUtltln LU Wtl~:~·:rULI'IIil"lniJI"l'l'"l-.1 

~ ~ 

•PI .-.J..Jcr..l 1 

1. tlt1~LuUL'llflfi,_.U-.1'VlLfln'Vlt11'l~tl-.1'11-.1n"ltJ . ~ 

... - - .J ... ~ 
2J~U11'1 0.5 2JflflL2JIJI'l' L2Jtl'll'l~1nLrt.U 

ehflluffnfl1-.1 
~ 

2. tlq~'bJ£i't11LLI'l-.1 (Yolk) ~-1£i~flVi"lL1Xflq~ 

ii~u"ll'! L~nntl"l~11 

3. tlt1~iifl'nlicu:~m'l. ii~'lU'-'1-.ll'lfl"l!l11U 
~ .. 

~12.11'1rttl"ltJ~tl2.11LUU"lLiltln (Semen) 'LA'· 

l'l'l12.1t112J1'1rttun1'1tl1tJLtJ't~~tl-1flft~ 
~ 

I .. 

rnt~tu 1 f'lL2.1-1~:t112.111rttl1tJLtl'LA' 1 il'l . 

LLfl:~:£iftliJltlti't;ft.J1:2J"lCU 2 tlU 
~ 

4. tlt1~~:rtn~fliJltltln2.1"l,..fl"ltJ~tltJfl"lU~'l 
~ ~ 

tu~n 1 4 -,..;tl 5 1u .. 
5. fl'nlitu:~tl-.1L'llflfl1tJ~U(~tl~L~fll'il"l!JUU 

.. .I 1' .-..1 .,. 
tl~~~:u'l':ntltJtn'ltJL'llflfl'VlU.~I'l\lflnlicu: 

~ 

'Vl"l\lf"l\ln"ltl (Autosome) ... 1U'lU 22 fi 
~ 
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~~ I .'"1 .. ...~, I ..1 I ... 

1. L~LuUL'llflfl'Vl "''U'Vlql'l~tl\1'11-.1n"l!J2J 

.I • • .J ... 
~U"l"'u'1:2J1n.l .1 2JflflL2JIJI'l' L2Jtl'll'l~"ln 

Lt\'u~hflluffnfl"l-.1 
~ 

2. 't11tJ,-:nt'lu'ttl"''ltJL11LLI'l\l (Yolk) ,-1"1.-D' 
PI o r, o .:S 11 1 ..1L.,., 
LuUt'l1,..1'1t11,..7tJtJ1l~ Lfl tl-.1 L~ 'Vl 1'1 'l'tJ 

~- ..1"' "'- !"1 "~ "' 01'1~t12J LU'J':tJ:L'lfi1'Vl ~.:1 ~ L~ ~..:1'111 

't 
1...... ..I • 't I 

3. '!ll-Jfi01!1'N:::'Vlnfll-JLLfl: l-.1~12J1'1tl 

Lfll~t'lumllll'ltJIJIULtl\1 ~:Lfll~'flU~'ti'ILI'ltl 
01'1'-'l'l~'l~t'l\ILdt'lL~tlLUtJlL'ltum11n1fl'-.1 

.J ..1 I 

LfllfltlU'Vl'flfJ 

4. 111 1 tu~:IJlniJI12Jt11l"l'l:~'fl\ln1'1il 
.I o 4 4 .J ... 
u'1:~1Lf'lt'l'Y fllt'lu'J':2J1tu~n 1 28 'lU .. 

5. L'llflfl1u~u(~t1\ILWfll,..~-.1'll'u 1111il: 
.I 1' .-...1 .,. 
u'J':nt'ltJ l'l'l!J L'llflfl'Vl LL~ 1'1-.lfl nlitu:'Vl"l-.1 

i1-.1n1!J (Autosome) ~"lU'lU 22 ~ LLfl: 

L'llflfli~fll XX 
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"' ... ... 
fl\lfl1'1'1Jfl11'L1EI\U11 

';l'I1Lfl11th~;a1iafl1111L~«11\f1nt' 

1. ~a"JJa.an11eh vn £ltlfl1·m1111~\uf811111tlU«th1 a an111 ltitt1 EJfl1'11 
' 

1.1 ......................................................................................................... . 

1.2 ........................................................................................................ .. 

1 .. 3 ........................................... , ............................................................. . 

2. i1 a ti1.a"JJ a .a hfl~chun £lfifl1'11W'U.lnn11f'i a " 

2.1 .... : .............. : ..................................................................................... . 

2.2 ......................................................................................................... . 

2.3 ......................................................................................................... . 
... I .... 'I· •'II ... ...I .... .I .I .... "' .¥ . ~ !'I 

3. L11£l~£lfl1\1'11 L~'lJ LfiLLY1'11'111'U.nlJLLIJ'Ylfi1LftnLtltl ~n£l£ln111'Yl'l1~11fl 5 fi'U. Lu'U. 

~ .,. .1 ' 'I nl "" r'l "" .J .¥ 
~nwn ua:~n111 u n.a 5 fi'U.1131Jn.:~ \1" L ~ •t~fi111Rm;m::"JJ£l'11utl1 an,;m::L '11"" 
W11111tl1Lfl11:~f1 tt.:~d' . 
3.1 fl1111\1". ifi11LiJuin,;m:: 

.¥ .... "' .... I !"I .... 
3.2 fi1111Lf1Utl1Lftn ';ltl11Lu'U.Rn1!!tm:: ....................................................... . 

..... ~ !"I .... .J..... ... I 

3.3 fl1111\l.:I'Ylu11n£)£l£ln111'U.'U.Lu'U.Rn1!!tm::'Yl1'11~ • .an1u L1Un11 ................... . 
... 'II ....... ~ .. .... .... I .r... I 

3.4 tl1~n'!f1U LtlnJu'U.«UUU TT Rn1!!tm::n1l·U~LLUU'U.L1tln1'1 .................... . 
~ 'II ....... ~ .J'.· ... .... I .r... I 

' 3.5 '11~na11 Ltl11Ju'U.WLL1JU Tt ft'n1!!tm::n11';l1.Jt1LL1JU'U.L 1Un11 .................•.. , .. 

4. 191 utln fl ua1 ilui\lJ «11111tlL tJJi U'U.LLUR'I1 ltiLLi11';l:th Ufl£191 ltlwan~ R1'U. 
'II 'II 

"' It'! ......... .1 ..... tl '~~"" .. '~~""" nt1111 UtliJ1J1\In1lUflV'U.nW11111tl&uRV'U.LL R\1 Ltlfi1VL~fl~Rfl£ln11 Ltl"'U ........ .. .. . ~ 

~1£1 ··························· ...................................................................... 1J1\11Jl4otl 

5. lfl<t l11 l'lf11tl1 u t ufl.m1 tJ"JJ a.a.llul!!trf,::ii'41'U.1'U. .............................. lfl<t l11 l'lf11 
' ..... ..1 ... ..... t t I ... ..1: .. 

6. an,;m:nLL«fl'l1£l£lnn.:~a1tJ1::«1'U.fl1.:1 ') 1J£l\111'11n1tJ1:11"1"1" ................... .. 

lfl1 l11 l'lf11 LLR::L'IfftRL ~fi'41'U.1'U. ..................... : ................ ~ ............ .lfl1 ltt l'IJ11 

7. i.:~~LiJ'U.i1111V'U.R1::'M11.:JL ~fl111l\i'I1LLR::L ~ff1f1V111f.l«liO'U.fl£l L'IJRRL ~" 'M;£1 

1 .. .... £'I tO ~ I • 

~'U.1tJ«U~'U.lrL'U.L~fi'M .:1 LlVn11 .............................................................. . ' . 
... I 

L~fl1f1tl L1tln11 ......................................................................................... . 
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8. an~tu::~WlflqJ"llf.hHl~ tl1:1l&1Jti1tJ 

8.1 ........................................................................................................ .. 

8.2 ......................................................................................................... . 

8.3' ......................................................................................................... . 

8.4 ... _. .................................................................. ! .................................. . 

9. an1Ytu::WlflqJ"ll£l~l'!ith::nauti1tJ 

9.1 .......................................................................................................... . 

9.2 ......................................................................................................... . 

9.3 ......................................................................................................... . 

9.4 ·············•'••··························································································· 
WI • ..1111 ...... ... ... I 

10. L"li'YI Lfl11Jn11~Rll~1new~ L1vn11 .............................................................. . 
~ 

I 

2. mru~~n,.,L;JJI~,.a.ot1t~ 

rl£lU~flCil-..J~L~3-J91u L'lf~~L~f1-..J1nU~1LL~~3.111~1-..J~9)'£l,l11lwm-m9J.Ju1mh-l 
a3-J\11NLRllrl£lU m-m'C~JU1L'lf~~L~f1"ll£l-lU~1LL~~3-J17~1~Uth~n£lulllfi'1ll~mf~Cil13.1iuCil£lU .. 
fl£) 

~ ..I ...... 
'!JU'YI 1 n173-J19JJ1'111~ (Maturation) 
~ ..I .., 

'!JU'YI 2 an11~n11111n L'!i (Ovulation) 
~ ..I 

'!JU'YI 3 n11Lnfllltiflu~ (Fertilization Vli£l Conception) 
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.. .. ... ... .. ~ ~ ~~. ~ ~ t 
LUn"m4"llEl-3LWf1'11'1ll El~~ 1 fl1~ta.Jn1'1LLU-3L~~ElElnLu\4L'lf~~iJ,1~1\41U 4 L'lf~~ LL~tL'lf~~'Yl-3 4 

~..1.. I ... .. '"' \4 11t ... '4 I\4J'. ... 
L'lffl~'Yla.Jn1'1LL1J-31111LL~ta.J1~1111t Lfl\4\4 ~tfl1a.J1'1t'lNfla.Jn1J L"ll LQ'l'YJn '1 1111 

ri1ULWf1VItD~m'1LLU-31jj'1"llEl-3L,Jtt5l~nlfmtm'1LLU-3~1L'YfuLfi£J1fl1JEl~~ mh1f1E1 

~1n 1""' 'ta.J 1'lfa.J~1'\.1.1U 1 ~ · Luft-3mll"llEl-3a.J1'1fl1~t5lm'1LLtl-31jj'1£lElmtlu 4 L'lf~~ L'lf~~..S1u1u 
~ t • ., ..1 ""' .J .. I ... . I '4. I ..J ~- ""' ~ t ... 

3 L'lf~~UU~t'Y11VI\41'YlLWElll1ll L\4n1'1LL1J-311111118 Lu "'1UL'lf~~ElnVI'I+:IL'lf~~U\4 ~tfl1a.J1'1t'lNfla.Jn1J 

EJ~~l11 mh-3 L'1nfl1a.J tun'1rn~"'J'W'1.11itm1'1~fla.J~t\ln;ruEJEJna.J1WiEla.Jnutht~,L~ElufiEJ 'ttl 
m'1LL1J-31jj'1"llEl-31fl'1 la.J 1'lfa.J t '\.1.'1twhm'1tU1'\.I.m'15:119lji111:Jum~~t5l~m;ot\4u"""llEl-3 

n17'11a.J ~1VI7El n1'1~1J~fl\4'1tVI'l1.:1 1fl'1 ta.J 1'lfa.J"llEl-3LWf1VItD-3 LL~t'11'1ll LtJU~1\41\4a.J1na.J1ll 
t :i 'I ... .. ... I ~t ... 1\4 lilA I ""' ~ 

'Y1-3\4LW'11t LUn1n1a.Jfi1VI'1Eln1'1.~1JfJ"llEl-3L'lf~~U\4El1~~t~1JfJ Lflt'l-3 16,777,216 fJ 'lf-3LtJUN~a.J1 

1 T_ .T fj 1 T_ .T ., t .. • 'I ., 111 ..1 ..1 ..1 
~1n 23 fl'11J.JL'lfa.J"lJ,El-3 fl1 LL~t 23 fl'1U4L'lfa.J"llEl-3a.J1'1fl1 fl-3'\.I.\4~-3'Y11 LVIL'U\4L'1El-3'Ylll1n'Yl~t 

uEJn '1.;}11L~n~Lnfla.J1 t~3-l~u~ttl~n~LtlueH.l1-3 '1.., 

l t ..1 Ji 0.1 I ,111 •• -!, . A .. o ... ""' ... I 

U"llU'Yl 2 n'1tU1Un1'1\4~fl11WWLJ1-3'1tlltL1~1VIt.W"llEl-3n1'1fu.ht~1L{f)El\4 L'li'Eln\411 

~\ILLc;ILL'1nLfiflLUt'l-3-i'-3 L,j"llEl-3LWf1VItD-:t~ta:JL'!ftl1ta.J1nL 30,000 LU ~-3 '1_,J~-:~mh1,XU~-3 UJij 
~ ' 

... .. ... I. • I .. I t .J.. ... 'I ..1 ... ..: 
1~1111t LL~t~ta.J L"ll~1\41Uu'1ta.J1nl. 400 LUL'Y11\4\4 'Y13J1~1111t L\4'1tlltL1~1'Y1El1ll1tLWflL'1a.J 

'Yi1-31u t,ll5lm~tl7ta.J1ru 13 u ~un7~-3tl~1LflElUVIa.Jfl ~-:tD1~~t5lm~tl'1ta.J1nt. 40-50 u 
L'U7tllt1lliu 7-:~'1.,J~tvh-:t1ULL;-:~;ruLL~~1llff;'1-3tiEl~UL~LLriLWflVItD-:t'Yi1L~L~nVItD-:ttlltlf1-:t 
LVIa.J1tfla.J11LtlUVItD-3 5ltJ'1~1L~El\4 '1fl'1 

""' ..1 ""' 0.1 ""' I ' 0.1 '4_! t - .J! o II ..1 0.1 ... ... ... 
fi13Jfl113JL'lfEl'Y1 L'li'El nUa.J1 L'll'£111 '1-3 L"U'Yl-3flt.N"'I1-3~t'Y11VI\41'Ylfl~1Jn'Ufl1a.J'l{J~n'1 

"llEJ-:tm'1tltht~, L~EJu 1~!.15:1 LVI9JNfl11 ,~-:~~,n~q-31-:~ '1."11'1.11tl~Elll t,.;1."11"n '1.11LL~1n~twwi'uviEJ 
o; '4 I 'I I ... '4 It '4 I .. ""' ..N.f I ,.. ~..1111 ""' I ... '4 I 
7-3 L"ll LU'Yl£l'1-3 L"ll\4\4 L"ll~ta.Jn1'1Lfl~El\4'Y1 Ll.Jfi13J'Y1El!J11 L{fl liL'lf~~'YlL'UU"llUll\4£l£lna.J1~1n'Y1El'1-3 L"ll, 

"llEl.:ILVI~1~!ltiEJ.ffiJuLEJfl1i1'1L~\4 (Estrogen)* ~mq-3-l'-3'1.'!1 LL~:dt1L!I£ln <Mucus) ~1nN\t.:~vl£l7-:t'1.'!1 
11a.Ji-3L"l1fl1a.J17mfl~Elufi~li1"llmwu~1"llEl-3N1X.:~vl£li-3L,Jcnl11ll 

'I ..1.. ..tl ..!- ... .I .0 t ... ..tl • ... ... ~ '4 ~. 
LU~flfl~'Y13JI111t'l!El-3n1'1a.J '1t'IIJL{fl£lUun'ftUU a.Jn~ta.J '1t~1Lfl£lULnfl"llU Lfl L\4 

o; 'I .. tl O ... ... ~ ... ~- ,... I ~ tl A 

't'ln '1 28 1\4 L\41J1-3fl\.l.El1~~ta.J '1t~1Lf)ElUmfl"llU'YJn '1 25-35 1Un 1J.Jt'lEl11!i'llfl nfl LLflt 
'4 lk .. ~ ..I tl ... ..1 .. tl . ... ... ..1 . 

fll111t"llEl-3n1'1fln L"llU~tLn{fl"lJULa.JEl '1ta.J1ni.1WYI 14 "ll£1-3n1'1a.J '1~1Lfl£lU{fl-3111W'Y1 2.2 

*Estrogen Lij'-'rJ£J.ffiJ'-'~'Iilt,j1!JLa13Jfli1~ L«n«1J.~Ld£JJJfl'n.u4..,u1.m~£J,j1!J,£JJ.~N1l.3J.~fl~nVI«"'Iil1n~ 

lht~1Lfi£J1,u.J1LLfl1 
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I ., "" 
1~'YI 1 'il£l~n,., 

L~3-13jt_h~..j1L~e:J~ 

1 

t]-,~..j1L~e:J~1'~~LL,n 

1 
14 

'1'!l~n 

., 
20 n~tm.J~ 

2.3 ~""~ 3 m'~""tJli"u 

L~3-13jtJ-re..j1 L~e:J~ 
L~L~n~'lin 'ttl 

28 
I ~ 

L;3-13jtJ,~..j1L~e:J~~nfl',~ 

. I .. 

mm1L\t~'il!l-3t1~\1;e:Jm'nJljff~~~Ln~«~ L~ulnn~ (Sperm) '.J1nL~ff"'61 !.J 
1 ~1 ff13-ITit'l'YI~~LLtJ~L.ff1LtJL~L'!l~n4~n1~~Lfl~e:J~~e:J~1~'Vlni'.:~L'!l 3jfi113-IL~e:J11 m'ltJljff~n 

... ~ '1 ~ T. . ., ... ~ '1 ..J ..lit 1 ., '1. r.JI 1 ., 'I 1 
'.J~Ln~'ii\.U11!.J ~~ 12-36 'if11J.J~ LL~~3-In-..J~Ln~'il~ ~~·a1~,~!.J~L1~1'YI L'il~nL'ill Lu\1 ~~'Yie:J,~ ~'il 

111E.J t~ 24 ~1'U.!~ \1~.:1"1nvi'1'llL.Yh'1tln~1~'Vlni'-:~'1'!l 
'1 ..J """" ~ ., ~ ~ ... I ... • I ~ 
~U"u1~,~!.J~L1~1'YI3-Ifl113-1"'3-l~~m'l1.:1LWff e:J~'.J'.J~e:J~~13-I'l.J,L1n.l.l.r1n3-l~~nLu~ 

~. I ... ' ....I .. . I ::. ..1 . .. II. 1...1 I 'Jt '1 I .. ... I ... 

~'l'U L,_.C\1 lit~'-J L'flW1~L'I flfl'Vl LL '!I~ LLN L'YI1'U'I..I'Vl~1'-J11t1Lfllfl'tl'UL1JlJ'Vlfl -.~ L'!l L'JI'fln'U'l1 'tl ~lllj 

-..J~3j~~n~1~fl.:~mm~f1\1tD~L~L~!.J~ 24-36 ~1UJ~L'Vl1tl~ \1~~'.J1n,X~ fi113-ILL~~LL,~'ile:J~ 
~ 

e:J~-..J~3-I~fl~'ti~fi 

'VI~~·•.nn~n~ff13-ITit1L'O.n~'1'!l~Sj1~1'1TI~L~LL~1 tb~nn'tle:J.:!L'!l'.J~iim'lLtl~E.J~LLtl~~ 
_J _&j "'"-"'~ ~"' _J 11'1 0 ( '111"' OV A..l\4 I ""'"' ..1 c; . ~ I 

L~e:Jue:J-3n~IJ.J ~'VI!l.~'.J~1!l~L"ll1 ~uNff3-l ~en 'YI~'Vl'YI L'il\)nNff3-I-..J1ne:J~-..J~1'YILL"ll~LL,~LL~1 W'l.J11 

'1'll~\)nNff3-l~~tl,~nnu~1E.J tfl,UJ 1'lf3-J'.j1~1~ 46 t~,'U.J 1'lf3-l (3-11'.J1n'VJn 23 t", 13-1 t-zr3-l '.J1mL2J 
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1 T_ .T 'I .!'• '4 •• ..: I ... I 11... I I 

23 fl1L3.1 L'ifJ..i) L111J..In11U9100"n:~.m.l£)£10 L'l..JL1J..ILLtJ~911U\4\4 "rellt\4L1llm1 3-1£11~1 (Morula) 

ilfl'mtrntfl~1mtilli'YI\.b ri11-4fl1~1.4£Jm;vn·h 1'YI11~t.Jfl'ft~ <Trophoblast) ~~~1nnmnu 
LU\4ft~11iil~J..ILL~tUil~n1.4melil" .ri11.4L'if~~ L'U.L;un·h lnher celt ~tim'~1nnn~1!J~ 
9i'1elil\4~~~tLU"'YI11n L"1tlltflil3-11,i\4Lil~ 

ii.:tn1'1'&1n11L;u\6fl2 
.I 

';1·11lhLfl1fl·:I\UJ1U ./ tHJ'YI\l'1'2i'Dfl11ll~nnti'fl-3~W91Lf4U-3oi£JLtlU1 
.. 1 ~ 

1. n7::tJ1\I.011L;lltl'U."llfl-3tifl ';l::tltHL;llli1';110Ut Lfl 
~ 

n. n17ibtlill11::fi1-3L ~" 
~ . 

"11. Wll11::n11t1nl~ 

fl. n11Ltit1tJ~wi 

2. n11ihtlill11::"11n-3L'JfftaL v.fl~::u«fl-3nnn t 'U.antiotu.:: \91 
~ 

n. n11'Yii'-3nnua::s:it11::~1LflD'U. ·· - • 
~ 

"11. tl-301UL"Ji1tlU'YI'UliW11 .. ~ 

fl. 'JO ') 1U"1J0-3fifl 

·a. l~fllJJl.n'un11~Wll~1no"'~::Qniuoon•1ni1-3n1ul.rlfluiin11Lfl 
n. L~U1L~1tl1UltJL0-3 
"11. lJJ£1n,,m~\~~~ 

fl. nniu~inllnut11d1Lflfl'U. 
.. ' 

4. n1,-i-3flnn"llo"L V.fi'Yillj-3~::Lnf14"Ld os:in1ThliL v.fl\ 'U.1::u:: Lfl 
n; 71'U.'Yia-3s:itJ1::~1LflO'U. , 

"11. 14 1'U.riO'U.£1tJ,:;~1Ltlfl'U. 

fl. 71'U.TlO'U.s:itJ1::~1LfiO'U. 

5. l~flltii'un11~ft'll~1no'f'~::fi'U.Il1'YI11~1n~ntfl 
n. lJ.i~1Lii'U.ifl'l1ti'U.fl1~11 
"11. l~Ufl-3 

... 
fl. £)~ 
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"'tl .... A 'I ............ tl .. 6. m 1::~1L~atu..n~~1~Lflft£l\h\4fln ') 1au ................. 1urta11li~113J~~ n~ 

n. 20 1u 

"ll. 261u 

~. 381u 

1. a~~LLa:: i.-narn~::~~llnu~1..,u";nml~ 
~ 

n. tl1nll~~n 
'IJ 

"ll. ll~~n 
'IJ 

~. 'Ylai'..1i."li 

a. 't1uri~i.-n~~llnua~~ a::h~::Ln~ifu 
~ 

fi' I .... .... 111=11 n. L'11'~~LLlJ..1~1'YIU'YI · 

"ll. a~~~1~uL"li1~~llam~a,bulum1LLtl..1~1 
~ 

~. tl1uan-na..1i."li~::iim1Ltl~mun.J~..,'t1uri 

I 

3. fll111.1~1t\'QI,.B.O,,.~;..,tl'~ '"en1"1tJijs~i 
'I ..:- A )/ .., ,._ ~ .., _ o'1 0 !iJ .J ..: A )/ .., II I ... A 

L\.Ln1'TI'l"lf111l~~Ln~"llU L~UU IJ.J L"ll'LlJUL~tl.:I'Yll\l:::m~"llU L~.:l1tl~1tl L'W~:::m~UtlJ'Vll 

fll1.:~ '1 Ln~~u~.:~~:::vh L~Ln~fl11~mmhu1n 1um~tli)aun fl11~mmhu1n 1.um~tli)aun 
tl~:::n t:~u l'11 t1 

-~ II ..., .J. • .., .J~ ..., ~ - - • I A I .. .., .., 

1. uqJ'Vll'Y11.:1~1Ut:11ti1:::'Yl'Y11'VlU1'Yl~U'WU1fllt:I.:IL'Wf1'VltlJ.:IN~un111 mn1flt:J mt:11m::: 

"llt:J-:1 L'Wf1'VltD-:~5jm~e-~~11!n~~~1n diu Ltii\I:::'Yi1L ~ui·L 1rn"lft:~.:~fl~t:J~5jn~~~Yi1L «lt1'Yi1~1 tlffl~ 
LLtl~ntl~t:J~L-lh~1LU~1.:1mtl L"lfu t:Jff~ Luu4lu ut:~n~1mXu 'Yit:~~.:~ '1'llm'.\15j~.:~t:J~c;i'u 'Yi1L~ 

~ ~ 

I .., I _.., - !tl . ..$ II ,._ I ... ..t .. .., ._... tl • I 
nl"l"Nff~"l":::'Vl11.:1 L"llLLfl:::t:J'll\l IJ.J "l":::fflJN~~lL"l"'.\1 . LIJ.JLLI1ln1~11l~L"lftl'Vl"l"tln11 L~Wffl"l"LL ~nufltl~ 

111~-:~uiL1rnt:~1 m:::Lvmn'.\1:::5je-~~'Yi1 t~m,~.:~fl"l""l"n"'WLn~~u '1l'1 

2. Ut1J'Vl1LUL~t:J.:~"llt:J.:I '1'llYi'bJa~\l"l"cl L'W~::: '1'll~U"ll1~ff17m'Vl1~~:::'Vl~m~m~.:~mt~ 
'1 'll'W'1l'1fua17tl1'Vl17t:J ~1-:I'Wt:J L .W tl-:1 LUUN~ Liit:~-:~~11\11nm"l"'Yi1.:~1u"llt:J.:tfllt:J~111 t~Lu~.:~m tl"llt:J-:1~17~1 
tl~11n~ 71~~.:~ m ~"ll t:~-:~~17~1~~1n Lnu L111\l:::ilutlJ'Vl1fllt:~n11:::"llt:J.:J '1 'llYi"Wa~\l,ru"'t;] L "lfunu 

3. UtlJ'Vl1 LuL~t:J.:J"llmL~t:Jt:J'l~~1m"Wf1"l!'ltiUJLL~.:~LL7.:1 "ll1~nTru11.:~11-:~mt~ 'WI.l'1~u 
11111~ut:J~1-:~wmv;m 71~~-:~fllt:~~'Yi1.:~1uLLfl:::m~~~1mnu'111"llt:J.:~Lwf1"lf1tl~t:J~":::~.:~e-~flfllt:~t:~'l~~ 
UJLL~.:ILL"l"-:1 'Yi1L~mwi)aunUJ117:::ff1JNflft1Li~ 
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., - ' 

4. Wln'.l1n~~ fl11a.~Un'Viitl~l!l&3tl£13.1'W-rJil'Yn~ '-ltilNfwh L~1l11~&3m1Slti~1L;I£1~ 

t'JfltlnGl\J L'liffn~ti£1~ tf-reutL'l~,'"~ LwrnL~~'Yl1~'-l1ni~ 't,tltl~a.~fl~n •,h t«l'liufl~ 'b.i~a.~\11m 
~~'Yh L~'!IYI"lffnlm1N~a.l 'tlliu£1-m11m.h~ "la.Mmv;u~ ~~ilN~'Yh L~'lflnfl~~•nu'tfl'~1ll 

L1.4m'ttlfi~~~ri~~fl11'.ltff£l~fh~n~£1~ 3 fl'n~ 
In~ 1 mi'ti~li'Yl£lfi'Yl1~~'"~na.~ 
In~ 2 m1rh,~fiL'Vif1 
In~ 3 ~1\41Wtl&3L'lffl~tlmfl~n 
... .J.,s ... ..: II ~ A -I"' ... .». I Jt!. '4 II I 

fln~""'Ylrt1flqJ'!I£l~,f1L13.Jfl'U'D1fl '\t11£ln1o1Jt)fl\41mL~LL9l~tfln~'.ltLfln~11 

-lflllfltL~llfllli£1 Ltl 

3.1 fn»aU:n1'1chemetl,,4~~n'l,.l 

t~m'ttlfi~'"~'" ~~~tl,ntJf1£1 f11ma.~n''"'-l~'Yh L~Lnf1L'lf~ll,~«'U3.J, ~~ 
tj A 11. J/. '4 II • A _4 I til._,~ 
L~L7!l~ fJLfi'ULLflt'Yl!la.lr~\4 (Kuhlen and Thompson, 1963) Lf1LLflf1~fl113.Jflf1LYI\411 'liW1'!1£1~ 

LLIIifltfl~,X'" 41£l~L~'"~'"~~ilm1fl1J'Yl£lfl3.11~~ufiun'Vi~'l1f LLflt L1.4m'n.lfi~'"n'-ltilm1 
I I '4tlt11. til. ~.Jtll. ~ I '4tlt II 111 til. ~.Jtll. "' t "' 

tm.J'Yl£lfl9l!l L £In li\4"''Yia.ln17r~1J'Yl£ltflfl£1 L ~\4~tfl£l~LlJ\4li\4~'Yl3.11~1111t'Yl~'\t1qJ~LLflt 

'111u m,ti,u'Ylvfi'Yl1~~'"~nna.~Lrl'"m"ti,u'Yl£lf1«n~L\\'Vi1t9h~~'-ltilN~IIi£l~~'",m, 
tj II I 11\~ II """" 6J.. tj 11 11 \I_ I til. I I 
L'\.l.il'\.1.1flffl£l~~flflfl LL3.111~t.wr~~LL1fl~£la.I'Ylfla.l"lnL'rl 1 Lflnf11).1n-;.Jt L3-13.1Nflfl£ln17tl1li'Yiilfi'Yl1~ 

~'"~nna.~L'Vi11t 3.J£l~'Y11Q (M0ntagu,l959 clttng Hurlock 1968) 'tllnc\1111 ;\LfiT'fl13.J~L11 
~ .. "'~ t - .J I t AI . ·"'· .. ... ~13.111t1fl1Ufla.lrt~LL 'lflfl£13.1 Llll~'" 'Yl LL'\t1~\4~t'IJ£l~ll"' ,;.£lm'\t1\4£1'-l1nn11fl11J~a.l'!l£l~'Vi'"~nn).j 

f)~,X'" ~u~n,,a.~~~ilfl113.J'\t13.11 m1 L~\4~4~L ,fl13.111t1~t'Yh L~tl11n~'U3.J1 LLflt~~LL'lflt\'£13.1 
I ..1 . I II tl. .J '4 II 

'-lt'!h mrlufl~'Yl,c\£1,fi£13.Jflm'" L~fl'Ylftfl Lfl 

'1.4£ln'.l1n,X'" L\4n11tl1li'Yl£lfl'Yl1~~'"1tnn~ Lfl'"~~~ L11 'hi~13.117t1fl11Jfla.l '141 

L'Vi,t L1.4m'ttlfitm~'" L11 'UJfl13.111t1'Yl111J '11111 lfl, 13.1 l'lfa.~fJ1f1 'tllilm~unu tf1iU-i l'lfa.~'!l£l~~ 
Lfl ~~L'I1U~fl~ (Schelnfeld, 1965) LllLLfffi~L~~ .. h- Lun1'n.lf)fl'l.4nfl~~~,X'" l£lm&W\-;.Jt 

LL~fl~£l£ln Lufl'n~'!l£l~LLIIifl~flfl~ D'I.4Ln"UN~Ld£1-3).11'-l1n£l~ 1 fi1LL~t't'!l 1 tu~u '-ltil 

1£lmflf~Lnfl '111£1~ 1-3oo.ooo,ooo.ooo,ooo 1£lmfl 

3.2 fntHMtm'lft·nmtu~wfl 

L'1.4L4£1~'!1£l~L'Vif1'Yl11~ _ ~flfl~ L~fl11).1fl'UL~LL~til'Ylq1ffi911~ '1 m.h~a.~1na.~1u 
L'Vi11tlli,~tifl11a.~tl,,n'",~'.lt'tt1~9l.,9l1a.~~ .. '"~~£1~n, i~fttlltlfluiln'U3.J1fl~ilfiLLfltilfl11a.~ 
L~ilfi£111 fl13.117t1'-ltfi1'\t1W11L'Vif1'!1£l~'Yl1mlli~'" fl£l Lii£llfil~n11Lf\n'111li~L~11f11'.lt9i'£l~ 
nU£l1'\t11'n.htiJ'I'Yl ltl'tfl\4 (Protein) LL~t/h4f~Wrl11L-~Lflus.n1m'.ltfl£l~Tl'U£11'\t11'n.l1tiJ'I'Yl 
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LLU·m~~1911~ ~iEI tu,-:~whm11i-3~f!'ml~~3-lm,l,tl·n::Lfi'Ylfl1-l'el~l'h t~.1Lf1n11'1!.l ~L~~ 
I ~ . . 

fl11'el~~3-l mtt 1ti1~LT1'Yln1~~-l'el~ l~L~m1qj-l 
L~'hm,-ftm~, tuil-.;,,uwil~n11~,x,L~3-13-11n~un911~ LLfl~flfl~vh Ltlir~fl~5l 

~~~ ... I ........ Al!t,A4.- ..1·.1 A 
fi113-JL'DEI ~\.LLL1J1JL~3-IEIFJLL~~'el~'VW1!J13-l'YI1l'Jn1fl'Y11-lL~EI L~ L~~9119l13-JL~fl'Yl9l\.Lu111t'l\.1.1 'lf-lL~ft 

"llEI-lLf)n-.;,~£j~~9im:fm'Yi'Y11-l~fl L'el"ll£1-l'Y111n 113-1~5l~~9im:fn1~'Y11-l~91 L'el"llEI-lU~13-l11~15n~-m 
1 • ~ '4.1 i' .,:..Ioiii ... olll A ~~ 0 ..1 I ... .. A 

~!J'Y11 L1JLL~1 .,.'Y13-l1fW'l11~~3-l 2 "'IU~ L\.L'el1U1\.L'YIL'Y11 '1 nu fl[l W~LL·m 

-.;,~,-~EIU.11!.l Lfi7'U.!Lfjf3-J 22 ~ LL~~ x Lfi1'U.!Lfjf3-J ~~~~EI-l"llEI-lEifl~tl,-~nEiu.11!.l Lfi,-'U.i1'lf3-l 

22 ~ LL~~ v Lfi1'U.!Lfjf3-J ~-l x L~~ v Lfi,-'U.iL'lf3-1~~11Ltlu Lfi,~L'lf3-JL~fl ft1ul,w\al 

1~1111~LLt\'1-.;,~,-~nE~u.11!.l Lfi,-'U.J Lfjf3-J 22 ~ . LL~~ xx Lfl1 'U.i Lfjf3-JLVi!.l-lE1~1-lLfi!.l1 
A\41\4i'., . ,. '"" tl ,.1 -~::: •\4i' A 

L3-J[I L"ll L~Wn11~~3-l L~!JEifl~ ~~ 11nlJ'Yl~~Ln~"ll\.Ll+U'el~Ln~ L~ 2 'Y11-l fl[l X 

'el1n3-l11~1 LL~~ X ~iEI Y 'el1nfi~1 th£lm1~1J~~~3-ILUU X.X ~tl'hLl1''Y11'm~Ln~3-l1LUU~ti}\l 
li' ...... I !'!.. i' olli' ..1.. !II U ..1 

LL9lt'l13-ln11~1JfJ~~3-JL~ X.Y LL~1~~1 L~'Yl1''m'Y1Ln~3-11LlJ\.LL~ft"lf1!J~-l111~'Yl 2. 3 
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ilfl1 

r.~i"ftltltlf2J 
X,Y 

n1~ 2.3 ~m~t~m,_n,~u~L~fl 

-----------..~ 
~ 

Vl17nlll:tLIIifuL'!IfU(LVH11 1 fli 
" r 1 o 

LLft::L'!Iflfl'!Jtl-371-3n1tl 22 ~ 

Llin'll1tJ 
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..1 ·ll.,_q I ..l .. kll It .. k,. .. PI 
'-nnmV•lYJ 2.3 't11 LVIL'VIU11 LWft'!l£l~'t11''m't1LnflfliULV13JUU'IiltLnfl'!IULflf.J1Jfl1Ll.JU 

~fhVIUflL~fl LL~:::ulmnflm-nJijflUnLL~1 ~~L~f1VItn~LL~tL~fl'rlf.l'liltLaJff13J17t'lLU.~f.JULLU~~ 
L~LtluLwflLVI~.Jt~ 'lilt4f£J~5:jW'~~JJu1m79113J~m~trut"li£J~L~fl~tl.,1nlJfuluf1-i~LL7n'!I£J~mwt}flun ., 

I ... 

L't11UU 

9113JflflGifi1~flm~t1~1J';h L~fl'ttlf.l'lil:::5:j...j1U1U3-11nn11L~f1VItD~ LU'!ImtLL7nf1~£lfl 
tflm!f£J~£lf1 <Hurlock. 1968) L~LflU£1 '11'11 't1nn~f1~£lfl£J£Jn3J1'41U1U 1 os-1 06 flU,XU'IiltLUU 

. c; • PI g ... ...I ., ., I "'· I I ... ..1 " 
Lfln"Jf1f.l 1J1U1U 100 flU'IiltLl.JUL?lnVIqj~ LL~tL3J£lf1Uf11191£l L'u~1J11 Vl~~'lil1n't1Lflnfl~£lfl 

I ' II 

£J£Jn3J1LL~1'1i!Un7:::Yf~1f.liu N~tl11nlJ11L~n11'1f.l'lilt5:je!9l·nm71111f.l\J~n11L~nVItD~ ~1f.!L~11Jil 

L£l~~~'Yi1 L~L~fl"lf1f.!5:ju£lf.ln11L~f1VItn~ 

L ~ fl"li£J~~flf1~~1i'tl11nlJ3J1~~ ulll LL 1n f1~£Jfld'lil:::5:jD'Ylm~ lll£Jw~~JJu1m7 l uiulll~ 
., .. ., "" 

3.11"ll£l~Uf1f1~ii:uif~Ru L~11:::'Ylnf1U'Iilt 't~illDIY1~~3J1'1il1n1~~JJunn3J vJmU-1 f17 nfi3-IL~£Ju 
~ ~ ., q 

LL~:::~~f13.11111~ '1 ~~~~~1~ '1 LVIri1d'lil:::5:jN~fllm.Jflfl~~,X" \~5:jW'~~JJu1m7'1i£J 'ttJLtlum.h~ 't,n't~ 
3.3 ,,~·ni!IB4LIJII'&t1Gih4i . 

lu"llru.:::vh'if~~L~flVItD-:~5:jm.,~~~~~ L"ll£J£Jn3J1'Yln '1 L~£Jutlu luu1-:~f1-¥-:~m'lil'lilt5:j 
m1111n 't"ll 2 LuVIi£13.11nn11,lu ~n~"ll£1~ L"ll91n3.11nn11' 1 ludL£1-:1 'Yi1l~"llfln 'tll!im7 

q 

Lfl~£JU~£JfJ1uri£li'-:~'t"ll~i£J3Jnu tj)~,lut£Jmfl~'Yl1iltL~ium7Nfl3.1~~5:jt£Jmfl\)nNfl3-l'lil1n£J~iG~-:~ 
2 lu t~w5:j£J~iG...j1u1u 2 911 'Yi1L~LnflLUUL~n~1LLNflLVif.l3.1 (Nonidentical Vli£1 Biovular Vl7£l 

Fraternal twins) 

Lit£1-:!'lilln 1fl7 13-J 1'll'3-ILL~t~U~"ll!l-'L'if tn'il~...j1U1ULUU 2 e!udL£1-:1 'Yi1L ~ N1 LLe.l~tlu 
...... I ... .. II I ... .I .I ..1... t !'I ... ... 
3-l~m~rut't11-:171~mf.!LL~:::~n'lffil.:::'t11-:l'lillll L'lilLLIIln911-:lnu IN1LL1Nfl't1Lnfl3.11UU£11'1il'liltLuUL~flL~mnu 

Vli£lLUUL~flfll1-:lflUnL~ ~m~mtn17tl1f.l't1£1~1\IWU~n77i.ILL~tfl111~LL1~~£13-Ifll1-:l ") f15:jfl113J 

LL9lnfll1~nu L~71tL'lJ'tnlllLLfll~:::e)u'lilt5:j7n tJ-:1~1fltJLL~tfl1f.l7nLUU"ll£l~IIIUL£l\l ~m~ru,:::tj)-:~nfi11 
fl13.117t'l'lil:::nfi11 '1~11 L~ n~fl~£lfl£J.£Jn3J1tlu ~1'1tN1 LLN~ LLIII LUUL~~~ Ltlu~u£1-:~Yf £1-:1 L~ f.l1nu 

LLIIlfl~£1~ lun~1ln~Lflf.l~nu 
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111~~ 2.4 111~11(J}LLff(Jl-l~1LL~(Jl~1n l'!ifi14iu mLm~"'"~~'li1LL'VI'"-l LL~~nmh-:~ 
.., ., .ltv I 

mmuun~1nnu.flC\1tMWl-:IJ.J1nn11 

mh:i'hnCil1J.J m~~~tii.'llvil~-run,.~~ffJ.J~1nu~~9i1L~~1 LLGitim7LLu-:~L'1f~~'llu-l 
L'lrtnCiluumtlu 2 ri1u'VI~uJ.J1nn11,lu 'tu1~~~L~J.JLL1n 'VI~-l~1mlu. ~-lti~~~JJU.1f117GJu i.tJmh-l 

~J.J\j1nA1ULL~~:::ri':IU~\IL11G-un~1 LLeJ"mijflu (Identical ~1fl Unioyular twins) 
I ... 

U1U~un (Hurlock. 1975) L~n~1111 'Oj1'\.l.1'\.l.'llt)-:!~1LL~(Jl.yjf'l~u~uunJ.J1U'\.l. 'Oj1WlU. 

1 L'W 3 lil:::d~h..!LL~{;)L~£i'tlu lil1nn11A''Wf'l1'1~1J~1 ~1LL~{;)LUU1:::LVIPI~'l-1f3't1LJ.Jln1 
' ... 

lil:::Ln{;)L~U'Vfl1n~n 1 95 filU ft'lULL~{;)~1~filUUUiil:::Ln{;)L~UL;;n'Vln 1 101593 filU 

"1'VIi'l.JLL~(Jl~Sji,'1!tnCil 1f'I7'IJ.J 1'1fJ.JLL~~~'\.l.~L~~1nU. 71J.J~-:Itin17LLU-:1~1B£h-l 
ffJ.Jvrn1~~, 't~LL~~,l\UlL~f'fL~~1nu. LLCil1u.n-ml~mnmu&1mtit.LLL~~u~1utt~-l,"f,e1u.L&1mnu 
'1. oifff1 ~ff~~utlJ.Jnu. ~n~m7LLu-:~9i1'lJu-:~ '1. '1f tnCil~-:~n~11dLuu.m7LLu-:~YitJffJ.J\!7cl L7~n 
LL~~LLuud11 MLL~~ffmJ.J (Siamese twins) LW ~1LL~~£iunu~u'lJu-:IL'Yl~ 

... 
UPJn~1rln11Lfi~~1LL~(J}LLYJLL~~~1LL~~Lfi~J.JLL~1 ~nmll.:::'lJu-:ln11Lfi~'YI17nUU 

m~~~tim1Ln~ L~Ltlu'Oj1u1~1nn11 3 "'"~u.i.tJ ~-lil~J.JLi~n11 LL~~ff13J'VIimL~~'VI~1~""" 
.. ...x ~rJ!""" .., ..,:t 

Trlpletes 'VI7PJ Multiple birth ~~Ln~"f1~1 L~ L(Jl~3Jff1LWiJCil1J.J~n~~-:lt4. 
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1) LUU~1LL~fl~J.J1~1n l'lf1n'11Lfi~1nu 
2) LUU~1LL~flL\~LL~~~1LL~f'ILYi~J.J 

~ ·., ol ..l.r.!i! ... ..1 ... &I ... &f I 'flll&f 
3) Ll.J'Uiill1 LLiillfl'Yl LlJ"S~1JLifJ.J£l'U W1-lo£l~'Y1£l-3Lfl ~1n'U Wll~~fl'U Lfl"S1Jn1"S~ifa.la.J1~1n 

£l~L~~l'flLUWll£l-39i'1L£l-3Wh~1-1. 
~m~tm.-~1 ltJ'll£l-3~1LL~f'IL"t15l£lu~~tj:.j1U1UL~~-3 ~ 'll£l~;)1U11-1.~1LL~fl~-3..,a.lfl 

... &f G .I .I •t '"" j' 'If Ill ... .I .l g ~ e t 
'lltl.LtLfl~1nULflnliii1LLiillfl~~a.l £ln1ifLnfl'll'U Lf'ILW~~ 2.19 Ll.J£l'1L"DU9l'll£l-3~1U1U'Y11"Sn'Yl~"t1a.lfl 

ri~ ltJn·;h~ 1-l.eJ'I111m1'111 ~'ll£l~'Y111n~1 LL~f'l'i.l~tia.~1nni1'Y11mvt'utL ~~, LL~" fl-¥u'Y111ntim ~ . 1 

tlltJ LL~1 U11nD1i13Jtifl11a.J LL'Iln~1~ L1-!.L~El~fl11a.J'I11 ~,.~;,~'Y111n~ Li~1-1.~1 LL~f'l L ..,5lEl1-!.LL~~ 
~1LL~f'l UJL..,SlEJu ~~'i.l1nm,.Amf1L~n~1LLr.Jf'lwtd1 'lf11il1n,.tit£lmif~~tfi~Elfl'Y111mtl1-1. 
~1LL~fla.J1nni1'!1'116h'll11 LL~~11W1,'11iil£lmif~~~fl~£lf'I'Y11"Sn~U1-1.~1LL~fla.J1nni1'!1'116h 

... 0 f .,.,J!"! '"' ~ ~ !"'t ..1 Jill .I 
L~fltl~ ft1~ ti~'VI3-IftC11W11Y4'VI1~Lrlt1:t,!n~uft~n~fiiJJII1'ltt3-l fln1ft,tl~n1tfllfttli'I'VI17n'VILuUw1 

LLe.Jl'ILflUJJa.J1nn~1eJ1LLeJI'IU~n~~'lfJ 

. 1f1L\tf!1184n11Lfi .. ,,n\t .. 111fl" i{1L"t19f'J£l~m·nnfl'Y111n"t1~1~fl1-!.L~L1~1Lfi~1 
... :i.., '4 1... ..1 1... I~ I ... ·' .I ... :t PI ..1 ..1 
nu1-1.~~ La.la.ln11'Y111tlif1 L"t1'11'Y1 LL1-I.'!I'fl LL'IIL"Dil11 n11Lnfi'Y111n lilll LLiillfl L'Yl ~a.I1-I.Ll.J1-I.~~'Y1L1-I.El~ 

~ . 

a.J1-.J1n~1-l.~n11a.J LL~m1Lnfl ~1 LL~f'l LL -.1~ ,u:iif1 L "t1'J~l3J Lrl u14i£l~nuw1-l.~n,-,a.~ l 1-!.Ul~fl.f-3 
t ~ ol ... !!! ..1 J'T_. ~~~ I ' o t"l 0 J ... 

n11'11-3flTU'lLLiillfiEl1'iJ'iJ~3-Jif1L"t19J~tiL1-I.El-33..11'iJ1nrJEl'1La-1\.U'l1~ L1-I."S1-3n1~'-l£l-3a.l1,fi1'Y11-311-I.Iillf'lun91 

L~" m1'Yi1-311-l.'llEl-3tJ-3-l'-3 ~'liL~£l-3flvh l«m191n l'llfm111Jnfi "t1imuJLL~~m.;·m.-~ti1UYIElfi'Yl1-3 
W1-l.~nn3J'l!El-3 l 'lliim1LLtl-391'11'i1L « Lnf'l L'if~ i\'1.;' LU1-1.. 2 «11-1. mu1~'lfitfl'i.l~ti«11-1.n,~~" l\1L 'll 

'11nfl.f~~~~, ~ LtJ 

1,1,Eln'i.l1niflL"t19J~-3n~11L~1El1~£l~3-Jl,fl1'iJ~~~L~m~f'l1tEl~~1"t1'fu~1L~f'IL"t15l£l1-l. 

mh-3l,n'I113-J tim1flUWtli1J.J11fi1L£l£lfl~£lflt'111nLU1-1.~1L~flLL«1 a!n'iJ~tiLL~11iea.Ji13..11"Sfl1~ 
~1-l.'i.l~tite:~miffl~Elf'I'Yl11muu~,LL~f'l~ni1El ltJl~i13..111fl1'llEl-3'Y111n'iJ~tim~ti~ 38 tlnfl1a.J 

.., ... ..1 ,... • ... ~ ·' ·' ... ., "'1 l ..1 l" ... !II n1"t11tl3..111fl1'Y1 Lfl ~ "t1n1 L1-l.fl'Y11"SnLu1-lo1i111 Ulillfl L 'Y1 Ua.J3-Jn'l~J..I £ln1if 1-l.n1,'Yl'iJ~ "t1'Y11"Sn'!f-3 LU1-I. 

~1LL~fiLLli14f3..11nn11~flfl~~1-l. 
-.J1nm1An1:t1'-1El~fl£l~ (Koch. 1962) L1-!.L4£J-3'll£l-3L~n~1LL~f'l wu11 

1. L~n~1LL~f'lilLLu11iea.J~~~L~'lJnW~i{tlm1Mt1~ '1 L1-!.flfl 't4i'3..11nn11L~~ 
ti~n1:tm.-&f'lJEl~W9;1.11-1.1m, lwt~~:ruu,n'-l£l-3fl'lll·nnni1'Y11m~fl~£lf'IL~~-lfl1-I.Lfi~1 

..1 I &I 

2. · ~L~flL"t15l~LL\411~tfl£lti~L~~ilfl"ffl1W£lV1-3~flu~L~f'ILmiL1-I. 
~1LL~f'l'i.l~~'l«fi113-Jfl1-!.L~L1-!.m,n,~1'll£l~flflfl51-l. '1 L~~ .· 

·' ·' ... ..r.!! .,. ., ..1' , ..t 
3. 1i111LLiillf'IJ..In~tw"S~1JL'Y1Uti91'"L£l-3ntiLW£l1-1.~\4 'J 

' 
44 PC290 



4. ~1 LL~~~n~~LL!JnfrlLiNEl£lf'!~1n L~El\.1. '1 'ifEltJ~~~£)~~13-1~1~.:1 L5l£l LtiL ~.:I LiW 
OJ .. ~..1., IOJ 

1 ..1 ..,.,._ A Cl 

5. ~1LL~~3-In~~3-lfl113-l'lrtn'Yl~El.:ln1~~~LL'tl.:l'tJU~1nfl.:I'YlL'tl1 L~'ruW.:Ifl113-lfl~LVIU 
..1 .,~ ., I -._ ]/ .. o ..: ~ 

'tJEl.:lfllLL~~El.:IL~El\.1. '1 fl113-l'l""'n~El.:ln1'UL'tl.:l'tJUU~~3-1~1U1UL~3-13-11n'iJU 

6. ~1LL~~~~ijm.,«.:~fln~n~~flfl~~uL5lm'tl1L4i'iu~-:~1~ -v~i£lL5lm'tl1ilfl113-l 
1i1n11~Ut.h::flu~~~1L7~ " . ., I 

~...Uu fl113-IU~n9h.:17::VI'h.:I'Y117nLL~~LL~::'Y117nfifl~El~L~!J.:IflUL~h.11 £1El3-l 

~UEl ~nUiJ'Ylm~ LL~::th::fl1Jn17mfl1-3 '1 ~'Yl17n L«i1itJ 113-l~.:lfltl1~'YI1~'11'Yl m LL~::fl1l1~'Yl1~ 
):1 ..1 • 'I ., ... I .. "1. I 
rw.:tfl3-l'lf-3~::'Yl1 L'YI'Yl17n~fl113-ILL91n~~nu£l£ln Lu 

.. II 1 ..1 • I .I .I ..1 :: ~ .I .I .., .. 
Vl~nn11 LVItlJ'Yl~::fl13-111tl~1LLUn11w1LLw~'Ylfl~il~El£ln3-11UULlJ\.I.w1LLw~LL'YlVI~El 

.1 .1 .,. .., '1.1' ... .,Jtl ... ... .:S 
· w1Uwi'IL'V1!.12J t\12J1'ltl,..~V."t:'ln&1~",..1n~m~ttu~'V1 'l1n{)ll1!.1'\ll~-1fll~'tll'l "'"t.l 

... ... ~l: ... ..1 ... .. 
4. 3-1~1!J~3-1~\.1.13-IEl'YlLVI3-IEl\.l.nU 

t~m..ln~LLfl1 flnnLL~f"l'Llu11 Ltlum~~-3flnn N~tlnil L~~::flnnLL~~Yi1L~ 
- T ., I "1 ., I t ., ..l...s .. ... ~ ~ - I 

Ln~ L~flLL'Yl~mfEl\.I.~El3-111~1LL~::'Y117n L~-31 !J :7flLL'Yl'm'lf£l\.I.'Yirt1fltlJflEl flnllLlJU~'lf fl~El~'YI1 
., ..1" 

N~tln~ fl~El~ri£lun1-v~u~ LL~:: t~t;~~1-3 '1«i1 ~...uu 3-11~~1'YI"~flnnLL~~~-3fl1~ ln~~uiu 
~ ..1 I ~ II., ~ ... I II ~., I 

LL~'YI!J L~El11LL~'YI!J~:: LVIfl113-I"D1!JLVI~ElLLn3-111~1LL~::'YI1~n LUfl~~tl L~El!J1.:1·LVI3-11::fl3-l 
' 

1i~1n1~,-~t,~e4~,~~~ 

1. ~~\.1.1m1~~n11tJnii n~11fl£l ~n'lfnh-""YY1-3tl-3m!J ~~ h El1m::3-lm91El~ 
I 

m~f!~df1n11L~ntln~fifl~El~L~!J-3 1 flU 

2. ~~1n1~1-34\1U£l1~3-lru ~n1ftl.k,""YY1-3El1~3-lm'tl£l.:I~1LL~~ "kJ-J1~::LL~~LLYl 

VliEl L fi !J3-I~::flfl1 !Jfl~ -3nU LLGl ~1 LL~~ LL Yr~::ijm~ LLfl~.:IEl£lnVn-3«i1'1UEl173-lrufl ~1 !Jfl ~.:I nu 

3-11nn11~1LL~~Lfi!J3-I LL~:: lutlLL~n'tlEl~~~ ~~u1m~1~4l1\.l.m~3-lmLL~::~~ t~~::f1niJ1'Y111n 
..1 ... ... 
'Yifl~El~L~!J~fl'\-IIL~!J1 

.. ):1 .I .I .., I .. II .. ..1 'I.,~ I 'I 
3. ~~\41n1~1.:1rt-3fl3-l 'YI1~nw1LLw~3-ln~::LL'iJ-3'tJU LUElU'YI~:: LVI~ LVItlJflU L~~\4 

" ... ... A .., ..., t !'I A I " ..., '1 . .., I 

LL~::L 'tl13-ln~::L~ !JULL1JU~q~n773-l'll'.:lnULL~::n\.l. ~3-I'YI.:t~::LlJUL ~ElUL~U'tJEl-3nULL~::nu L\41 !JnElU 
"T "' :: ..1 "' ~ "' 'I .J "' ... ~ • 'I ".I .1 ..1 "1 .,.,. 

L'tl1 L1-3L~!JU fl1UL3-1El3-1El1~3-11n'tJU ~~U1n17 LU'YI1-3n11LL'll.:l'tl.U~'tJU 'YI1 LVIw1LLw~flUVIU.:I L~3-l 

"' 'L 1'1 "' ~ ., • "' ..1 --~ ., ., "' l:l ~ 
~~U1n1~ LlJ LU~n~"'iJEl.:ln1~LlJU~U1ElnflUVIU.:I LL~::~ul'IUVIU1L'tl1n1Jrt-3fl3-13-11n'tlU 
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4. ~<iJJt.nm7'YI1~fl1\.U~fl~nn1~ L'U.L~e:l~'!le:l~~fl~n1l1~'!1e:l~~1LL~~.a:"Wu11 
~1LL~~u1~71 ~iJ~ilf111~ mmhu1n L'U.n17L~~~LL'l.J'l.J~fl~nm~'!le:l~~LL~~3-nn Nflfim-i1L~~LL~~ 
Ln~f111~~u4i'e:l~ LiJ iltJ~Ile:1 ~ L~71~f111~ 'ta-iff1~17m~ ~'U.LL'l.J'l.J~LL~~ 'tllci'U.Le:l~ L~11 
t~~tJn9iLL~1 ~LL~~iJ~iif111~~'!1;tlfliln17L~'UL'U.7:~vd1~~LL~~71~~~5jf111~lRn'We:lL~~LL~~ 

.,. '"' I ..1 • '"' "• • 'lll•l .I ... 'l - .l ~ 
LLfl~~~fln'l~ttu...'""l.J1~e:l£11~'YlLVI~e:l'U.n'U. Nflnfle:l'Yl1 VI~1LL~~~f111~'We:l iJ LLfl~Ln~f111~L'!fe:l~'U. 

t 'U.9~i'1 Le:l~ 'til 
' 5. ~<iJJ'U.1n17'Yl1~1l11!1'1 L~{1LL~~'OJ~~~ Lfl'fln-J11rn~~·1 L~71~L~nLL~~,i'U.iJ~Sj . 

1111!1'1 Ltlwnm9l'U.Le:l~~~~~~~L4i'1 LiJn'U. ~L'II~viq)iJ~~ UJiL~e:l~ m7VI. L'!I1L4i'1 h 'l W'l1~'!1e:l~L'!I1 
dLe:1~ 'Yi1 'l~L'!I1 UJ~~~~1l1l!tl~~VItU~~n'" ~~'Yi1 'l~L'!I1~~4i1LLfl~ L\4'!1tu.t~L~mJ'~L~n '1 e:1~t.1~ 
II" A ..I ..f II •'l""... A A ... II 
tm~nfl'U.VI'U.~9l'U.'!I~17€l~ 'OJ~1 VIL~ne:lnfl\.I.VI'-Wfi"U111.U.J1~1~ 

fl';ln113Jn11L~u"fi 3 

~ \1 L~3Jfl1VI~EJ"Ji Elfl1111 ~\I L WliEJ\Ii1\l L vt""tfi'l~fl113Jft'3J'l.J1m 
'II 

t iJ ... ... ..1 .. ..t 
1. fill nflLL~1 'Yl11n'Ylfl~EJ9lEJEJn111~::11,.1'Uo1'Uo ................................ flu 

2. 'l 'Uon1m ~'Y111n fl ~ e:lt~ t1 t1 n 111 L U'Uo~1 LLfJ9l ~nl!tm::"JJ EJ\1 ~1 LL~ t~~ ::ii 2 LLu u .. 
fltl 

2.1 ~1LL~flLVI!iEJU 'VI~EI~1LL~fl ..................•.•............... 

2.2 ~1LL~t~hiLVI!iEJ'Uo VI~EI~1LL~9l ............................... . 
• I .I ... A A ... 'Ill ' 'l ... ' .... ..,~ ... 3. H1LLHtlLVI2JEI'U.Ln9l~1n tlft'~ ................ 9l1 L"Jl ................. 'l.J llnT'HL'l.J\19l1'Y1~9l , 
tln~ 

4 .1 .1 'Ill ' • • a "" 'Ill ' L . H1LLHtl L3JLVI3Jti'U.Ln9l~1n Elft'~ ................ 9l1 L"Jl ................. 'l.J , 
5. ~1LL~fl 3 fl'Uo Lfl9l~1n 

5.1 l'!11nflLtltl1nu fltl EJ~ ................ t11 l<V ................. 'lu , 
.1 .1 " .,. • • "" 'Ill • L 5.2 H1LLHflLL'YlLL~::L'Ylli3J flEI Elft'~ ...................... fl1 L"Jl ...................... 'l.J LL~:: . , 
l'JJ 1nfl 1 auiin11LLti\l.i'1~fltJn~ 
.... _, " "" ... .... .. .... .., '1 ' 'l 

5.3 ~nl!tW.::'W'U.EI\I'Yltl\ILfiEJ1n'Uo fiE! Eltf~ .........•...... fl1 L"Jl ................. 'l.J 

• ' . • .I .I .,I.,. ... ... 'Ill , 'I 
6. fl111 Siamese Tw.ns Ln9l~1nH1UH9l'Y12JElft'~ ................ 9l1 L"Jl ................. L'l.J , 
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7.1 ................................•......................................................................... 

7.2 ......................................................................................................... . 

7.3 ......................................................................................................... . 

8. ~~'"1011YI1·Uf1'"i1-301fJ ~tlL~ e1[J1::lJElLflElf 011?491 'l1El..1~1LL~tl~:: 
'II 

I "' .otl .otl ..................................................................... 011'YI110YiflftElflL V4U..1fi'"LtlU1 

9. ~1LLNttlio~::iJ011Lau'"LL1JU ui'" h11?4flfl Url'"LEl-3 L '"1J1-3flf,nh L ~~~'"1011 
'II • 

'!I El -3 L '!11 LiJ '"l l.JL'" 'YI1-31J1 0 fi El L fl t1 fl11lJ 'V4 ElL~ LLR:: ~Hnh L ~L fl t1 fl11lJ 

..............................•••.........•......................................................... L'"fi'ULEl-3 

10. ~flfiR~~::rh~'"flL'Wfi'!I0-3'YI11n fie ........................................................... .. 

.... .J I I 1\4• ld tl ... _, ... 
1. im~"'YY~trmJ'Yiilfl~1nowmiJJ LlJ\J~n~~,'" 1tnnufl1ll ~n~""Y'1~fl1U 

fl~mmJnWfl ~LLt.ltl'Y11~fi'1ou~fiL~ · LL~t11f1~1n~1~il!h~ 
2. ~,m,.;l,;,t\1m1ti1li'Yiilfl«n~,h~ '1 ~1nwnw!Ltlu~n~~,"'tfi' f1n ~'"~ 

.ot1 J:.J 1 
1 

.., 1 _(f. \4 ... I J:J .otl I f'!t1 '4 .II 
ll'\.t~'YI{l1lf'Y1Elfl~nti't\4t'YI1~11~n1 liLL~tff13.111fl3.1il~Ll'l1.4 Lfl El li1~'Dfl L~1.4L1lln11 n 1.4 L 'Yill 

ft1U~~~thli'Yiilfl3.11~1n1.JTm1f1~LfiUJfl13.111fl3.1il~L~1.4LflL;lln'h ~"''VIii 
3. lum~~,n~~~" L11 'Wil'tnmfl'Y111U11 ~"~~'Lfl{u~nu~"~~iLfl LLfiti1~~ 

'tlil..1m,-{u~'!ln~~"~~L~iln"n"L11L;lln11 Homozygote ft'loum~ufj'!l~~"~~lli,~n" L11 
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!'L . ..f:~ ""'"" .. t .I I ""' .. ,. ,._._,. .. ,. 
7. ll~f1L1J\ID'i1'1fl'Y13J11~1flL~n3-J1n'll-3£l«ij£lll1-3fl-3'Yifn!.J L~LMIJJLIJI'3-J LL~t L~ 1 Lfl7 

'UJ1-zr3-J-..Jtil~'-L~£l~tht3-.11m 3,ooo ~\4~ 
8. 1fl7UJ1'li3-J'il£l-33J'1~il 46 lfl-,'UJ1-zr3-J thtn£luiA'-mfl'm!m..-'1'11-3tl-3mu (Autosome) 

I t I 

22 fJ LL~tL'li~~L~ff (Sex Chromosome) 1 fJ 
~ !II t..l !f ""' I \4_!•'4 I .. _, "".J ~ 

9. £l ·~ -..J-..JtL1J~L'li~~'YI L-r~n'YI~fl'!l£l-371-3n1 ll IJJ3-J L'!ILLfl-3 3-J~m~mtll11 3-Jfi1'-L'\111-3flf11 !.1 

'il~ 11u,l1tll LL~t\jn~~lll£l£ln3-.11'YJn '1 4-S 1~ «m~m~.,~£l-3L'if~,L~f!Ltl~ xv 

1 o. t-DLtl'-LL-zr~~v1t,.,qJ~~"'£l-3fl~mu Slt-riLLfl~ fl'n1ffil.tn~3-J ~fl13-.111f1Lfl~£l~~ 
ll'1~'1l'-LL£l-3tll \ln~~'ll£l£ln3-.11'YJn '1 28 1~ fl'n~£1-3L'if~~L~f!Ltl~ ~ 

11. m1il19ll.n11t'il£l-3L'li~,L~ff-..JtLtl~~fl53-JtM'!IEI-3n11Lnmlll L'\113-l tl~fi£1 Ltl~~~ 
'll£l~~3-J'1~fl~~~~~L'li~~L~ff~-3'\lltY~LL~ttrlll L~ff11U~fi'll£l~~£l£ln3-J1L~'-S1~1~'\11~1!.1i'£lm\'1\.L 
-., .J ... ... \4 I"" t II "' ·U ~ 911 f11'"L~f!VIqJ~-..Jt~~'ll L'ii'Yifl3-J\j7m~1EI3-I'YI~t'run17~ft#J-..J1n£1,~-..J 

\41 !Itt • ..,..l ..: .. -~~~~~ 
12. fl.f111t'il£l-3n1711ln L'il~tL'l.J~'!I~fiEI'I.4~1flti'YI 2 '!1£l-3~flL73-JIIl~'!IEI-3n11Lnfl"D1'1l L'\113-.1 

flfl11t'iJ£l,m1111ln t'tl~tLnfl-..J1M-3 t-tl'!IEI~L~fM~-3vft~tlfi£lUL1i~nflilfl~1~i'El3-.1LL~tfl113-Jfl3-.1\l-m\ 
£l£ln3-.11'YJn '1 28 1u 

' -.. ... ..~... '4..1 . •'4.!' .. -'11.'4_1 &~'\41 .... 
13. 'YIU'YI'Y1Lnflfl.f)11t'il£l-3n1711ln L'l LL~t£1tf~ LV'1LflftW'YIL'Il1 W~fl3-Jn1.J L'!l~n'Jf-3~tLnfl 

'll,.-31.JiL1miJn3-Jfl~n ('YIEI;-3 t-tl).· L71L;un t.UvtlMi.Jm-,~ftU-..J1n£1~~~~11 Llffln111 (Zygote> 

t-zr 1n'll.ci'-L-..Jtiln17Ltl~ u~LLtl~'-3'!1£1-3 tl1\4£ln LoA£lil£1~n~ t3Jt«1'lf ln~~~~~\JnEI~~ L~1t Lll~n 
. " 

'ilmtLfimn~ L'lfLn'll-..JtSlnnLI.ti.3Liff~~'EI-3911L£l-3£l!J"m'lf'IL;., Lflwlffit~wm L;um1 Trophoblast 

4-3-..Jtn~1ULiM~~£l~3-JLLitttlnil£l-3i1ElWLLfttL'if~~L\4L;um1JnnerCell4~tnmu~Eiw 
14. m1LnfltiDa'"nLtlwi~~~~£1~~ 3 '~"L~3J«\44!1£lmlll t,a.~ '"~"d\tu11tlfl113-J 

il1tl''Uri~ L~11m111 t,3-.I'L'll1,~tLfi~~ t«£1!11-3~1!.1fl1v LLtitl11tUV~1fl1-3 ., ~-.11 t~nntJD~n " ·. . 

~tl,-tflu~~fl1L;-..J U'lJVI11l1-ltfl£l £l1mt'1.J~\4f!!£l-3L~f1'\ll~-3tlfl113.1~fltln~ L1i~ntlrn13-J~ 
fl3-.l\l-ro1L"f11L£l-3 L«£l£l~-..J1nL~ff'ltl!.I~LL,-3LL1-3 LL"tll~'1.4L\4fl-3n1U'!I£l-3LL3-J't11-31\4~fltln~ 

1 s. ~-3~fl17fhit3~-3L\4L4£l-34!1£l-3m1tiD~htt11tneull'lmln~ 3 tl7tm7 fi£1 

m1ti1U'YI£lfl'Y11-3n113-J~U~ ·m7n1VIUfiL~f1 LLitt'41U1U'!I£l~L'if~t(tJDfl1-1tn 

16. L11 ~fl1U11nrhV~Uflf~~. V11%11111 'Yi1~1~ ,.,;£lnn~~w.qo!l£l~,m~Lnfl 
L'\113-Jtfl' LLfiul£l'YI17n tfl'tJDfl~nLL«1 3-J'1~fl17\f~-3LL1fl«EI#JLtlULfl4£l~1f1UVIfi£lVI~EI3-J L~ . 
-., &~ t " """ U I \4_ I .I _( f'! ""' 
~n~'1'11~WU1tn11W~ '1 Lfl3.1~_,U1n17'1lil W£lt11~fl3.1\j"H14LLftta.~fl113-JL'\113.11tfl3-.13.11n'YI~fl 

17. LUA£l~L'Vif111£l-3'YI11n L11 'UJmU17tlfhWI4flLWff4fl£l~11n Lf} LLflL,£lnU11 'YI1'm~ 
fl~Elfl£l£ln3-J~tLtl~L~ff'\ll~-3'\ll;£l'ln!J~\4~dun~til.JLIJffl~LWfflt»flfl1~'ULEI~ 
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18. -.31~1~'fl!l~L'lf~~tJfj~~~Lnfl«~tfiLVi~~ 1 f)UL'Yh~U fl!l Lnfl'el1n!l~~ 1 ciJ1 

"' I 'I ., ..1 ... I ... I .I .I .I .I ..1... - .. 
L'fl 1 LU tn"r11,n'VIf)~!lfl!l!ln3J13.13.11nn11 1 f)U L11L1~n11w1LLwfl w1LLwfl'YILnfl'el1n!la'el 1 911 • 

t'fl 1 Lu LL'Iiilm1LLU~L'lf~~~Nfltln~ Li~n';h N1LLNflLLYf ibuN1LLNfl~Lnfl'el1n e1a~ 2 cil1 . . 
t'fl 2 Lu Li~n11 N1LLNflLYi~3.1 

19 .. a1L'M9J'fl!l~m,Lnfl'Yl11nN1LLNfl L~,1~il'Ylnv.~~fli'tJ'el1nn,13J~Ui l:l!lfuJU 

111 ~ Lwh~m~'fl!l~3.111fl1Vh~1UNfltln~ LL~~m71fiwmu1~fl 

20. N1LLNflil~9.llu1m'm1~fl1ufl~m~ ~91 L'el m,3JnL fl~f)3J n1-n:ifl ~f1~n111~ 

fln11'Yl1mL~~~f)UL~~1 ,X~L~,~, N1LLNfl~n'el~L~~ ~flfl~ L~~uLLuun~L!l~ vhLm:lfl 

1 ..1 ., !I .. """ ~ .I .I ... }1 .. ., I 
!ln1a'Yl~~L'fl1"'~f)3-JnU~!lU 'elUn,~~w1LLwfl3J!l1~3.11n'll\4 ~9.l!U1n11'Yl1~fl1U911~ ") 'fl!l~L'U1 

~,uofh~1111~n~ 

.1 ... / .. .. ..1 .. ..1 ... ., ... 
';l.:ITI1Lfl,el.:I'M111tl V tH'M\41"Jielfl1111'Ylfln91a.:I'YIR91LVUJ.:I'!IaLfiU1 "' . 
1. 'lialt~la.~1thfnl!tm::~ti1u'Ylafi'Yl1.:1W\41fn,,11 . . 

{n) hflLU1'M1'l\4 {'!I) hfl911UEJ91ft' 

{fl) fl1111!.:1'!1El.:!i1.:!n1u {.:!) m,L"Ji'fh~fl 

2. ~1n1'MUflanl!tm::fi1.:~ 'l ~ti1 un a~n1.:~~ulln,,11f1 a'li a lt~ 
{n) uutf {'!I) 1fl,1111'1111 

{fl) ~1ulniJ . {.:!) anLLa::l'ti • 
3. 1fl, 1111'1111'!1 a.:l11\4bi'U~';l::ti1 Uflelfl ltl&fan'Ma1\4';l::ijanl!tm=LLUULfl . "'"' 

.... I I f' 
{n) anl!tm=fl1.:111.:1n1U 22 fl L'l1SSL~fl XX 

"' .... 1;1 I I • f' • 
{'!I) anl!tnt::fl1.:1fl1\411.:1n1U 23 fl L'l1SSL~fl XX 'M,a XY 

'II 
6-' W I I f' 

{fl) anl!tm::fi1.:1911\411·:Jn1U 23 fl L'l1SSL~fl XY 
'II 

{.:!) anbtm::fl1.:1tl1\4i1.:!n1U 22 ~ L'l1SSL~fl XX 'M;a XY 

4. l1iLLfl.:lijth::1u'lll'mh.:~l, 

{n) 1-iLiJu~~Rll,a.:~l'ti 
<t~> LiJu~~R11'!1a.:~an • 
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5. n1ti1::~1LfiO'lUJ11'ULL1flflD1'U~ 26 n'Uli1U'U Otl1flfi111Ji1 l'Jhl:ttn1u~Lfhlfl 
ltltltl1::111nL 

(n) 2 R'l1\11fUJ ('21) 9 R'l1\11flll 

(fl) 11 i'I1'M1flll (") 24 i'l1\11flll . 

tl
• • iJ ~ .. • ~ II 6. 011 !)&mlfL 'Ufl1'11LL1fl llfl1:Lnfltl1'111hl1nLLfl 

(n) tl1n11fiRfl (11) i'"l,] .. 
(fl) ilnllfl~n (") lultfl~n 

7. Rm~m::lfl1llll'lf11110'11L'JftUfLMff\1~'11flDfDlfl 

(n) XX ('21) XXV 

(fl) XY ('11) XYY 

8. ~1LL~flO'ULLR::~'U~fl11Lii'U~1LL~flLLtJ1Jlfl· 

<n> LLfi ('21) L fltrll 

(fl) l•lntt~ilon 2 ti1 l,] 1 lu 
~ 

(") l•lnt~~ilo~ 2 ti1 l,] 2lu 

.. 
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