o

Gl
R - 5J) L__)li\

SV S e 3 g O gl e 5 01 S et
AP G 53 5T G okt ael e e 35 e g Lot
L5 Sty i ST ) 500 ST N1 gt
o W G085 sl AV 2 i U a5y el
L il

S5 JeN g-th sk
Shed (7)) 3o (V)
S () dnindl Ladd
Ltead) Ol g3 (£) Lnad
BU Syl (o) &yl
LWV () gt A ()
Ll (A) L yVi g
Uyl Skl (a) G4 B
Sy o1 (Y V) IGI(N ¢)
Sy M (V1) Al
Yt Uah sl (V1)
Jedl g gils (ve) aadl (v2)




ot

oA b Sl — el —

Sl () WY (r) R ObAal (Y) ealtea L, (V)
sl (V) aim o N Ox 3N (1) Lin N gl 345 ()
il aaih O Wl (1) Uy S (R) H e by gn (A)
sauctl o N3 w5 (V) u'.::l\d,ir_:l;\ (W) ir )
N2 (Ve A e JiB e (V) el J\‘-‘f‘"l"‘ (\v)

gt SbAdt (V) e JTOL A LASE (V)

(‘_?._I_— Joa! f_r:.ﬂ\ ‘._,L-f;_,;)

- ds
R F P AT LI AR T Ve L
SV ST s 3l ag A O e Y oda iy
Sz ey 5V 3 3,y ST G el O dee g
loragél i o 1 ol (2 A Logn 5l 3] iy D6CE LS

A BN e lae (V)



-4~

dnadt) 3 lis ol L LU 2l oSGy WL L
Wb Wl oda or SO Gy s il ;.(u.x‘; v s,
sl L 350 L)

35y azdl Slaalzll C“’QL.;_ 23 15 O gaa OV L

Ko b dze Dbl aw b eis e W s o oas
o Dy ol 060 Yy 2l e ) W A L 5
6 AT s st Olisl ol | bae™ sl 535 3 2l
WU O KB s 2o dadh (65l Ldlsr (o) ety ey
:u_,'\t_;(,,,u 58wl e Lo Ot Lo lse y il e a0
& MLy GVt G e g7s Sl L 5 S oy il
A bl 355 e o B B lial) 8T s >
Al Jolidh s ] oW B L) g2 e Lekizelda Laidge
Ll Loy 31500 JuGy (0 UK,,) e gl 3ol L Jgoen e Ol
Lo ol ey WU o 5 Y 0 o BBV fe Clai e
e 3D J5 W1 il T andl 7 iad A L 20 Un ey
el ) YL i La 3 s pee oA

. 4._ ’JLI' L-)}L'HJ Q.JJ\LJ}{.H (\)
. br‘)m'l (')
s e N 6 s e J1as ey ()



"
ol a1 D Vs Vilp 30 B 3 b oL 5
Ld s ol am Jh by LY QWA a1 3 U
G Y gtz  dee ydl DI il o3yt 8 3 5 0l

Al O § o azs £l

(Ve X ) papvdsb
Uy LAl 3 el ge W (V)
J=tdl s (1)
e S (F)

(6o s g i e )

il iy A5 2010 65 o Wi 23] 2l oda oSG
e 2

Ll B e 5w Ll M gl Syl 3 1 £

(Yol ) o sday (v 63) e b1 83 Lt 57 3 sy
S A (G6) D ¥ s 2 KO 0
e Lo i (BF) L G adUl ol o
A e Al ety Y el D e Sl



oV
Sl sl STl Ol £y L dts o SO Al s

£ el (6pld il 1l AW B Sy

(B2
€T e O e G A gy Rl By gt Bl 30
FEN Dy et f Y ity el T
Lymy Olyd (1) iy Hla sl (Y) sl & s ()
Os%aslam O Juage (V) Ul e (o) aaydl 2o ()
G Dy (M) e b T g (V) opid o
Gyt (V) Rah (V) sl B (8) gyl BE0,5G
iy ged als ZBay 35 B (VY) Jaz bt LI &y Bay !
We (V) cad (00)  LisW B () dakell La i (vr)
Wgadegl (W) Wb A eV ) e

Jb el SRl 36 o3 3 6 A pla Al

Flsiale L 1l e 5V B0 e Tl

6>y s ey W Oy oo ptldl AW e gy 0day b g
e 3 el 4 LVL.?'\:A:. Craas M

species () v e g g SN (V)



OA

G B G oW e ol Sy o g5 8 s
e} (1€ 3 eyl ol 3 STy Al Oy ks
J.?-_y_\..ka,_(ﬁ, (Ol ) o\al 5505 e C; 32 Lo T;..\;QGI_,
SV G 5adl G LT 2y e (Yea) SOV G
sV ST e 0 eur 0o Ty 0l 302 L Syl
$s b 1A SV G5 e 8 S G b 0l an
RSR Gs g e C’;j Usde Gl 151§ Ak

gt :ﬁ

o LY W Ol W L5 2 gy S5l LT L

RIS PR PO P WS AP S S LN AR
LA Vi Sl 4,0 W S8G 3 ey Ll e 3
(V0 ) Y1 Dt () 5 Talne e WA o o
Jei o) 35y o iy 3y Sl & S0 OV Ll 5
Vor cre O oyl Ly Bkt i S (3 0dm ste ity
o e A ve Ji G Lol e Jis pian LYy !
S O A o 3L e 0 0y ST LY €A
o il G 38T O T gy 2y il S

oogonta (V)



Ch

sl k_L.,' A O C‘ag oy .s.;i‘xfs:ﬂ-a{}‘ d-‘) ))“"
did) ;'\Jl\

Ve e o Y T ) b e sk S i Y

Ryl g S ekt
sd 1 I (V)
UMW ()
vt UL i ()
i, (1)
A N O
(s g a6l e )

13 5487 Skt e Vil T o1y SN e el
el Pl ! Oy e oy Jol gy w1
6 5y &5 b \pam s 5 58 3 Vi oy s e
A 63 Je sy Y1y 2 1 e 4 3D 4y )

b el A Glh g () L dasbt ey W e L ()
YN ke ea g M (9)



1.

3l iy Yol 3 el O W e o ey y e B S
W) el 84 Gl iy 1 6T 3N Gy W T
5 1l 8 il 115 20 o LS g e
iy 6 Shoally GV el SR TR
! o B ) A oda 3 5] W A I el D e

(\)1:\1” *‘)-}." g WSl ey b Gh tSj;" 4 Ad>

b “‘3‘&5@6 g Pl n 5018 Ayt g b oy
O taive u.L, 3 go ( NP UL T RS P
O et "’ s VA LoY Ry (S5 31 anfy Al
oA A, oA il da 5y Gk PNACE) € IEN
diai oo paill a5l ab o) b sl Vil gl gl
PENRN TR RSP I DA R T RV WS
Jw,, bl Bl Vb0 TS da M el 0 ) 581 G
Cops Tl e o e 2 T, 5 gyt s UM 03 i
S L PUPS ey

Primm ary oocoyte (r) C et Feadl (V)
v Gl dary- (1) Prolan A (v)
c il (o)



Ry

e Jaud (1 s} s ) s (s g 1 sl

T A I I R CR U
ot e sty e M oS O LSV Gl Gy i
2 e s s andl e Ll e Y AF @u.-n
Aty syl Ay 57 o e 0 0e gy O S
Jrma 3 B i gy e Al G, Loy AV 5 B0
A A e o A Y G A F el ey
e ey 5 @ Nl ey W b gty e sl S5 e
St B b iy g 3l g i S AT
(vr K )(r)ubL_.i{J\ e om \‘.’ Sgaivy &y S0 SlReda

(ree X ) ol iy
- D (V)
eoh e (1)
alasl L (v)
Azt (1)
B (o)

Cumlus oophorus (V)
Theca Fallicularis ()

ovulation (¥)



1Y

Al e Y gl gl e cplBl e oty 2 i
pie sl ey W WLzl G Ol e 67 ) 5Re La
o iy S R G T ) e G RN ¢m\
W r‘-’y‘ sde Cnat L 5760 WDIs dﬂwuv\ Cra
S (sals f”‘;‘-g)" 3ol e C‘w:ﬁl (S ghas 3 @.Bo,:.ll
oo 58 b Ay 3 e gy SV B 0 g
Yl 5 a0y el oY G4 15T D
é\J,‘S,;u\,u,M\ .f,\{(.uu,.,g,ww,m
RS T V- R W P | AR N
U v ST - P IO A N W
Ui Sy DLt sae &5 5 By Gy Olgtt S 2L
(5t AE L.L.b\,.u Y Js3I (..:L\.L.w

R A CEWIRN I SRR} S PV L1 5
3 SV 35 00m G ey o caneed! et Jluais] S 31,30 ks
statsiet Je 3 pecaaly Sl e Bl 3 P ST o
S el Ol Bl o G35 6l Olgebd Sy SN
S 1) Y Gl (._A,I A 6 ¢ LW K Ll
(v BG) Ll e i U 3y Slas Yl

centrosome (v) secondary oocyte ()



il o

) 5 L g W O B Y il oSS
Gl AT Eallea Lie 2 s s ol B pls]
Wil B @ I gl i aie 05 8765 5k
0o ol e e 138Gay ¢ W1 Al il Qe
AV e Gy s AWM A G 3 b s 3 gh)
Lo e 1 ey iy ALY 506 ade b sy Jlre Y
e 8 PG elia s oy e g ) Q}LQ}UK(.J;»_
S Lol e 3 s Olads iz AN TN PO
e . P L SAEC
Sl 3 ot (LBYL Lisa G ay (ol s Vs
G ol s Soa 8y ¢ sl Dl G Gl Y
. L_;\_;,J.';.Y\ Jc J;L:” g-..‘i.;:'::g_ .)l -\ \}::U 2

G S Dol b e SUlydd aw B ALY Ul i

R L (10 5CE) 3 it 5 cne IS s Liast 5 Vel )
o it (B e B 2l W o ) SV 5
u“\iJ-.,PK: ..,(O" C)}).’Hf:fuf\aﬂ J(i)l d,u,wr:&,ﬁ)l,

oW el s (v)  Genes (v)
Tetrads (¥)



1é
S Vol Blaad Gl ol b ey sads Ws )
PN P O * g TN el
s G s 5 )Y el 3 g S
Vel G 658 bl e 3

COOSBHE

¥

{ v 52)

Gt slo Crem 83 Shgom 3 Ol N g fGa e lded o
Vg CY gl Bl (Y g a3 (V)
St O S Gund Ly Laslf) (ry)
Judl gl (148)
SV TN (v g0)
Jaladly U dlisYh 3 Toliaa l-: b el (vagest)
(@5 g il o)1 e )

I S A G L Baae bl Sae 1 Gl G A
Lsh:(‘...a-ul\ L do-l,?c...“_]m\ u\.a))‘dd;)du..u)\
‘d\.n r\.u.b:i[r Ji‘-u 5 -.u J;:-o.n.-.....-du}ll\ rL..,N\,_g; \‘.»Ja-b

\'“fﬁi‘.}&;}bbyldu-\* (\)
Jl;s’-'l rl....l.-l (1)
ol ‘-L.E\ (v)



Y-

Samgy s VAo il i b b T Gl an 2 3
(I il Wb e e Al CL;,-E Al ol g
Bzl e Dm0y Jo W et L1 L3 ! DY
1""“ s Lo Shdssnie Slay g {l;u;b\lh.u \,L;,j ta
JsY e (_u 138 M ey S \,L,n, dals GL,,,_,. aa gty
Sy o) ere Pl ale 134 SG 2 ‘J uu_:n, SN 3
A s M AT oy L oo s S0 A it 2
oo 78 sl Ly Q) 3 45U ;L.;Y\ Sde

13 3ol ploit Jf 2l rgtl) Cinly 27 1 Y (555
455 3 azed Uy s S 573 Loy Tyl Lt
G las Ugb (o 0 2oV o 3 K7 0 e 1,40
e Sk by 6l Als Gl e ymy By Aol oo
St wde s W 3 S, G et itiSTy e
Ll deld .. L.CL.,.LEJ, Sl Lt 2 sse Gt 06y ALl
Jales J e s CplaVada i g B ol
Sl oY el (35 s e s 3 s
Lo iy B s ol L Je bl 05 ol ing 500

LK sl (V)

Breeding 4y} wu M Je Lin & ()
(e)



%

Al Jallh Lia O izl bale 3 03K 5 Sl p e
Lol ey on 565 3o _pp Lo Ay

e 735 F st ey b Gy oy G ples 91 s
sda olal on Jols Bz 35y Ty oW Ly Ll STy byl
Jaisy sae Wy Slae Slaot ) Va (655 5 A1l LW
P O ol Koy QLW (s WS L W)
ST L i VA W sl A G )il a5V g
S s ik L3 LI 50 Yoy B oYl e ks
el Jolat o 36 Llae § ke 20 dae Ol 3 ST
N Gzt Sl ade g6 6T AT pa ing st e T
iV (g Ll G ks T(1W) las Nl wda ste iy 5 g b
oaalad Skl

TV e s ki y G P iaS eda 1 i,
Ny s o oy b e 2y ¥ 6F 6T 1 87
Fedll o (pev) Ity VW Ry e raly g sl
Shopdllales juiy Lo i ey pedall g Sy Lo gy
(Ul G L e 8L K5,
K Gyl Ll L Lt &S e sy (12 558)

Mouse (\)



v

Al S % 5,5 5,y 3T 5l Sais iy 5 e s Bl B e
by o Yy WL L dh G400 LU Ly by ey
B3 3 b Suny 5t Blize 12 Sl o3k 1l (g2 s 39
o Cas el oy K e il 301 G 2 M 21,
AV ol ST i 33 i U ool 3, g
e Ol gt haikyy L

O oadd (35 DLt & 5T Y R Bl e ) 055,
o o 555 8y S 0 i L Rl 3185 G
o SHUT Je A 5y Wbl 0035 30 b e 5
ALl A & S8, Al iy Rzel Sl Ll 12 ks,
R ARV P N R R SR o5 g2 4G sl (5 linall
L U el e bl D bad 2 0 b
ob] s e 3 S Ll S i ) RPN
dot) Sl 51 oda 42y bl i b 3 e 1 gl
iy S35 oo, iy dad) BV Sl deniall Ko e
2y el

ELJY‘J:S\_;}(JLI:.J_A — & e — s el (V)
Loy A O 00Ky JUBIV O el (Y)
Zona Pellucids (¥)



\A

WP AW RAEVPEIN € RV [ EpR
e By Skl Ol Wy LW G & i e bl Lelyl g
e il 3 oW UM 2558 e 134 38 45Ty St G s
By 15> 1 Sl (550 el o0 2 Jam SLIW) Ay
Jodl 334 gzt e B2 00 3 36T dpl U5
ey BUl Ll G i U bdy ol ) 66
o W85 by Szl b bl byl Ly el 0 - a b
AW Ly g 3 0 (57 Y 253,50 Ay LS 5 g
Byl U 85 B0 Sl g ULl aaliy G yoy, 31 8
ok 5487

(ot o e i ot 53 Jo Rl ol (gplasi 1 oL
Dl o &l ol il e STV e S Sag
oolel Jl bl e ol o Sl G A sy
Gl V) i Gl Sl o 3 Loy ol 338y 550} gy
KO i aamly 4y sy gyl Sl b 1 ik
e it 7 B 3 Y1 0,5 e

s, L a3 C_.;L.T i oY S

te 5t et 7 (V)

Identical twins (¥)



4

..’ U)J‘Uiu‘, Jl J}dj..ﬁ..;) O )C_,U‘ e e uaLv‘S’ L;

SV E e g o e O 6 88T Ok g 57
s S asts i v g saats Mfaﬂcm_, Jemias Wil w
dly s 138y alizn e %0 o adadl S et Gyl
oo YT Lo 88y k) L 0l e BT By WL
- Ak 6 A iz Doy S5y

Aoty S8y 3 Wiy Ods AT 10 ey e EE»I@@
Fail G odl poy s 2ol B sl 508 Cn tia e
B Pl )3 cn 338> Be d b 28y 3 50l b o
el W STLEE 4 el Rty bl 2l o
#5100 g a8 85 oW1 il B Y5 LY
oda Yo 5ol iy 35 A (3 ples DLW 3 oV Vg iy o
G ) o) ey 2 Bad (T e T gy Sk
s G e e ol sy b

GAy Geed! e e 453 bys BB dmy L B
{_;_,4}(.& i eV Ao Ll mud;.__.; K\»ul}b

e VL — A Y ('1.)
L th g (1)
boYar ()

.;\(1_,1(.(!.1.!4,55 (t)



ve
oy a7y 1 i 3 Jako = 3T B ok 4
o3V ok Sl O 52 3y £ W el 8 Ty S0
Ll S A Je dea o) Shde (555 Y ol B
G,y A e St i o Fos ol Je o> daddl

345 e s (g plas oW s ST g
Cebtp Vaa oy sleis W Eatle ey Ty 2 €50 550 ol
055G Ll G Ly ol Sl ey LI - 25 1 pusis 3]
iy Wl D SGa s e i ey Gl s o il
el 157

B9 G S0 Ay 20 B i Ll olsske S
¥y SN Ohamy A B Jly sl sad e U] Ll
A el e b Gl Shhan 0T e 22l Slaali
Cusf Jo %6 Gudt 1 3,20 Tl 2t 5 oY
et ey B ) el G Yy sl g
s i ol Sz (3 e Lle 33,01 Claad Oy 5 3,040
wand! ol bas Gt W2l o 1 SASLE] Dlorge 51575 g Lo 3
ol e I By ol Fom y e Byl Jobgt Wl dmittt i G
£ Bl A T 5 oy 22 e 17 Y S
s s o Kl,.akgr'(l,.ak.;;Ki,yr,)! JU-R VAN



VA
Lcls Moy Tl &5 3 3pd) SShiae At b e € 5
(a0 mndl w5 32 ! T 551 e i

ey 58 Ak 33 S 15 &1 Bt OV 3

WLL\»!J; sl b \.n, 3 oad! (8 sl .w\’\(_.i.\
ol &l ey M e U <y S e St
S b e ley AT G e b ad 5V i L
shiall iy Guasle G0 ol 4T 2ol §75 05, o il ]

IR BN AR

Sy ol szl fo Gl 2 I of ¢ A N G e
iy 1 ) Lo p Tl s NG I o S L s,
gl sl (sl 0 Yy oy 0l A e LB e 5
sally & S s Clas WLkl Bl 5T 1 2y y a3
2 dw las W W iy Lo N U Sl G5l
1—‘1) uabi“ Sadm da Eldy Al e da e ol Sl

el i W e ) 1 asdl Y y 3 YY)
ity M s e AT WA 3y Lol W) el

G U LYIER I £l JLaiW) S 131 5580 3 JJ»\

eV ()
.r‘._:‘l'.- ;r\uh‘.l.- (v)



‘Al
e e blea 2Fy daly g s W A ) a8 S
G ST e glidly Bt o)l e a2 e Sl
- ol d

Y W e Ul ey )wy\f_u
ol g St Ob A s .A;,',Jm‘ﬂ .l.i}. o e
ANl B ady ) Vb BN i “-e. 5 q3 Sl
bl HE o o Wl el jas O ade Gy domy (1
b u,'i\,_()p\],(.,. Ji rﬂ GJ.a.L.st&W r..i.l O a5
ol g oo B Ol Cilosed JU) ag i W 'La-.}',-c‘ Mo 308
. shdd GJ,,‘.AM s

C,\_,L, > o) wu\(.;‘,..;.\ e o JH Sast 103
M52 It amgl e s a1 51 s 0 Q) e
J;&( L..JUI_,.Hiw;J).,JJdB.‘A’!dJ,L(
(_AJ e QLN 3 G aams sl gl p Lk
(,_lluk‘-‘t'u)dul Sl §h G st ol e W)
uu-u‘,mu el s d_r.,d_.sc._.,pw

(‘—')-ﬂ;: ()
y:@‘j-ﬂm & {v)

‘Corpus haemor nhagicum. (v}



A4 o

G SNV 2 AT e g V50 N e
oy ey i 155 ¢ i 1,0) ) o8 o
| LU T

Flth 8 fa ;J‘J-‘f iy (-3-\ b b
559 ot iy Ml dend & 5V @iy B r,;l,n....-,
eV L s, 2 T 1 G e Ll 0 SE sy b
£ B Sty o B~ Sae il 5 B O
Dot 136 4 e a3 ik L Sl 3 oo 4]
ST N

s el a7 T £ 2y L 5
JH M dais @ Ly o ey o8 S sdnmy g e il
Ol dalall S0y L b e s 0 & 4k 33y U o By
el izdl o5 W 18> 2l W s i 3 Lad o]
I 3 dr e peall iy Wil Sloatt 3§ sty Sy G OV
ot b\ Ol Gt Oy 55 i 3 ol Y1 0 3
RN

2 58 Pl o (¥ ) ot o (YW i a3 (1)

o oY JH e (V)
i g, (¥)
C el (1)



vi
Sl ( £) 1o oy ST Byio i (#) - ol 3
W (o) sotbugdylt b G M6 ot gl SV
G Sy o b (1) Jedly 2 & 8t 2 20
Sl Sy Jo Jpabt (v) a4 S M iy
() A Sk GO Jond (8) N Sy
33 Bl e ! Gt Slagall

oF a2 50,8 3 B Y1 e By aad (G
e oty ) epdh oy ea S a0 By izl 5
ol ps e s e sathh ol o Uk ady 2 v e
S Vi il TV S St GV 330
U Oase By o tdly oy e mlfl ppdl o 21
@y e G ol n 3BV 3R L;u:okﬁ\ 13-t W _,.Qt
SR 3 i 120 50 3 550 e OBy g Sy 2
AN O o i 5 e pally 2o 0l ) ool
ety QWi (& Aldall 50l o e dU\ esd! 3 Bole Siugt
osm sl s 15 Eag 58 &L 0 St as 3 3 A

Ll Sl Gl o5 310 G el S e B0 Y
Wajlad (v

e J sy QY ) ged i fo LY Ol ge (¥)
,,Time eof ovulation. in women"” 1936




ye

Lo e ol O A0 g WG sl e Wl e
A e 3V ;N ondy DTl G 7 2as
R P RO R U PRI [P A R S0 B
P Y 1 s Gl ) letl Al L) e i Y &85
o kel s Iy Yo Sl G 5yl Crazia e 35k 1 paie
e (-\.jg* (‘){LS“ S o~ Sl I S s oml ) cria
pdey Ll Jaw 3 ) Slad Spas (_.L.‘J‘l s Sl
il oL dacn 3yl odst By T Gandl (35t izt
23 g (1 S5 Gledery 3y 50 5T (il Olpedd 01 S5l
de Jpakd 5 Lb ol ldey aalf Shualzll e o Y i ol

L Pl sde b gt bl





