(. .Ld A ".4..“.- L
82l d)9-g0> oy
dyidl Byl39
gobicl) dolell dypall
oy

QL‘*Q ‘J"Lc
e

i
O A8

> Ai'.lf.u.nula-',_i_,—mai agla p—l.a.l!.\.n—cu!.nn-ai
ua'...agl.ha-ga.g.o.a.ﬁ.i c_ll_.aL.a‘,Jl.hu.ci.l.a.nai
-
gauﬂ-a‘g_m_ﬁg_l_n £ 8 g ()l a.a.‘n.i

R Gt (5

°

--—-'-ﬁ)—*'iu'—ﬂ-

L

4 /.::--"
{

w

(’w.\ro/_mzw

N 'iw ?
\ b o .
¥



sibll e wialall o uiall

apal wilsuls alpic]

amliol! dolafl dipasll diounll daanllg pagell

wwiw.manahj.edu, ig
manahlbEyahoo,com
Info@manahj.edu.ig

& manahjb .

bl wle wyidll o plinll
sur gia bl clic

Blgadd) § gliss dmo migs llos £550 HgEN J) ol

sattucli ool i rusd
el o pms:




L, e O . :
- i et i-_l ! . L.
¥an .:’% ﬁ e
w e (B -
: S LR e, - 7 " i
] [T

ol Moy ally e B L Yiasimia Ly e S el sl

iy o HE e LSy salasi iy e HL-IJP.;,.JL_‘..-::.'.,-IJLL}&_[F_,L.:J'- 2y el e sl i
-._.II.I.E.H.‘-I.‘__ITl'I-}Lqu.qu.l_I,._-.:.L'I h.,'!?’l#ﬁ'_:.j:i_,...dhl'l b'uJ-'-m.-h'"l.LI-- J.LnJ_,LI.JLnJll.r&hﬁaL-ﬁ‘ﬁ_hr_._LJlJ:hﬂ :\5_,:‘- ok
iy Lpaaabitnny Leihs i 2yl Loyl ealel) b Jocll alet 21 2 domlll bl b izl o llath D1
malial] Ll ol o ity ¢ Bya S50 A R Ly e W1 g Ao lim il g Ll s padhly iz
R
- Bl gk cile g gl malill o glai

Rl g Lk e s ) A ud) Sl asaliall fea 1._1‘.;44 AR | ILEL-46 [ (P
kel el w ey Suglaa il i Dlanbiel 3 ey, dily By ok padls S
JUECEN Il 3 s Lakall Bl e Lelish e los e by o R Sl Lt el
il oy iy S b o S o g Bl Tl gty by Aol
el el Bale N A a8 5y Lgawad call mibs Al Calaal e S _,I.;ijn.;.l..-,p:.g)i;;t“],.qu_;.l:
i s oW b Tt i Bl 2513 s A o 5 aja,iga!ﬁﬁnu-ﬂl-r,htglfﬂ;?w
S e 5 Rk Blah e Aty Bk S s B el Ly ol AR
g il Gy lall el L 6 e g
bl Ty
b galgl

2012 | Sl

; I _.-.: T e A " _Tr-.l! s B |-.._ |..'-- o e
p o e e L JF.. = " ey l.._-I- R =
— T —w . ohE i g 2
e |'_'|"r = w %Jﬁ 3




162 - 139

228 - 163



. (Cell Theory) aild-1d ks .2-1

L (Cell Size) i3 = 3-1
. (Prokaryotic Cell y 3l st islg i . 4 -1
. (Eukaryotic Cell 8 o Ldd> 1431 . 5-1

. (Cell Activities y &, g1 doiayl. 6 - 1

. (Cell Division ) &3 oLl . 7 - 1




8 Aecallosnt) fesd) J

ol e yal 0 ) I e o 1 sl s sl =

Lo

o B i g B gl gt B g Oy AR Sy g
a#li.g‘;.h.-L!.Jh.JJ_deI'_,_-‘ﬂ‘_Hé

Naghos 1 iy gl iy ol Dol g A S g
. 8 ) Ry A o ity

S PEPRT g JUUPS - T Y SO TR

- 2l el SlaSl oS i © 6

C A ety LA o o O %.T

BE SRENCUIEEE WERISUT STPNIT TS T OF
SR I, (P R g;'» i

A ol il g ey § 10§
uj-ﬁuh.i,auhﬁnw

A RS Oy BB b e g 5L
A5l Sl
.a.'.JJ;i-hEJn:.J‘I1¢h”:M_1u5'JJ-Iﬁ_J-1JJm 4
DA B o Sl el iy & 215

g 5B e Bl gl ) Sy g}.lﬁ

17

18

%

"-i"llh;.ﬂh'lh-t

L = — —
[ ]
mammmmﬂ e e e e e e e e e e Wﬂm&mﬂm%vﬁ

S I AR R R

SRS SEITE R T S |
e g e é

g = Ly 2 gl U g 05Uy g 19

- ety apltae & g )l s s b kil B g 3“
LS s gl el I 21 |

g J8 I a s Tl b L&Y 21 3mg g.zz %

: o oL ol a e %.13%

¢ o PN iy Y PN ol = ;n%

i T

~



1-1

S A Cr W o e 5 Blaaple [ g ¢ i) OLIU) et S 2l Bk 1 I3 s
I et A 3 JUH g8 Les” (Prokaryotic Cell ) 81y asta 2 Y1 g
. (Membranous Organelles ) i lea)l Olanlly g sl Lol o) DU izds

35 PN Ablows Al 51 5 L) ) ( Eukaryotic Cell ) 3 )| 122> 313 : S g 4
A Olas

LY OIS 3 ¢ eladall o gl 5 p 1S AL 3 p50n s ) ) iy B LS
5 Jo g ol oS5 L W Bl 3 4y iy (Cytology ) 3 ode jglasy ¢ g5 B oS 553
SIS Tl Jone B BLESY)

Antonie Van) 8pgd 00 g sl oIl pld 13 Ly pas bl S5 0. )

A3 (6 O pllazal jade s Jg) day Ly p09 0 g iy (Leeuwenhock 16321723
SioSe i J (Robert Hooke 16351703 ) 848 & 155 o6 5581 WS oo 5. 3

P B ptd S 5 sy a8 O) ey (Cell ) s LalS pusecul ased Jyl pay o 3 ggei

Al ga dasy WL A Dy o (1] K ) Gl g i i) Sl ) sy ¢ B gl
o ) aads Bl iy pF S

pidy 44313155 (1831 ) ale (Robert Brown ) 0yl & pyy tileSall Jl caias). 2

VIRV

rWES NP (1]



(1838 ) aladt 3 ¢ Mathias Schleidin cuy s Al Sl Jlall Lo 8
L e 8 L e 0 )
U 1839 st 3 Theodor Schwann ol g5 45358 Sl Ol ol e Lol . 5
2 - JES e e e e Sl | e

i [ ':'-_‘.l'..;t'ﬁ'n.] i }.__:-_I'-;ll.'_'uli..l._;. '.:l".‘-'l.h.!' o f 2 IJ. L

apEs ol el ek da L ¢ LA e e Dy Sl S 5 13
Al s s Bl ke 58 on Ly Lo B L3 el 95 2508 )

—

s | ,_]_,"::"I h_'l.-.ﬁ'.ﬁ'l



2-1 |
U yasp g (M. Schleiding oupls 30 o 15 00 gl Leall JLGH & S denns
WY Yo ot S5y (T Schwann

U 0 0 S A S

A LU Il e el Y Sli ) 2 Y 0

Ll I3 a8 L s s W L

(Cell Size ) duldl o
R i Ml el By

&.gq_,,ﬂ!a.igh“ v 1 }JLE@1L@;HMJH1&+&};#|£E%1;#@
Sleola¥liad (Wl a0 ol 085 L ges oS0y ¢ B3 ] caally 5 01 oS8
43—]_}.5:-.*-;.5“3;,;“15} ﬁ)&hhﬂlwﬂh}“ J,.m‘i|1,.:"'n'..._|'|..|t 100 AT TRYIETy SE e

ol b I3 3 s Rilaell il g 1) 8N B8l Lo 31y Ao Daiind L B LS
AR ) Ay el T LR W 8 ] i S il
Siat JUl s e 3 Wil s ookt oS0y Jpall pandls 65 81 S8 LS
(a3 ol ol BAALEL SIS 3 \giialtd iy oSN g ahasid 1z ld ol
+ A paall Ol 2y

ettt |l Ladl




10

im 10m 100m 1km

01lnm 1nm 10nm 100nm 1pym  10pwm 100pm 1mm 1cm 10 cm

s/ Jj'm J_AJ?.“

3yl & g

A Amé&vrtcw.ﬂtu{,nﬁ&#wuﬁAWlﬂv(vb



PV ot e el g B e ity U T L g 1 e SN 0 81y ) e
o 411K,

i Nucleoid Ly Gl e v ol 8ol Gilass pady g .:I_*.E-.::J.n.._-i'l_,.iifl.i..ﬁa.i.ﬂ.t

( Golgl Bodies ) g o plar 8 idlicd Solodas Byl Rl okl g% gl 5 gt
B i ol At i Sl i oy (5 g 1 Y1 Mitochondria ;) by 38 slelly
o Gl el gl ekl B i
b pafially ¢ Blue Green Algae ) 8 padl pdesdl o dlndably 31t £500 200 Lazs 2
. i Monera , ..:.au,'ﬂuﬂut,:: lanex s ¢ Mycoplasma y L, S0k ¢ Bacteria,

PEPSPORTSTIG T RA TS RRESp RENT
g O gty s el ) Al T e il s
b ekl g ol il L e ] g s S
L il pel i sl Ay i Plasma Membrane, P
e v Nucleoid iyt Ailadt gy 300 a3 gyl iy

st 2y g gale I e gl gl SRR plas Com
o Al gy LS o Bl e WY
M A il S p i e el Ay Dol g gl I
s 01 Jydmy g 4 - 1 48y ¢ Flagella y Jot gl

ATy 15

g gl g dacmss 5 (LSl 31 ) b dala




3.._1_‘-.1.'5.5.113._..1.5-;”;.-1-.“ _l:,..'qL'.Er.ﬁ.l.; 1-1 ] ._!:.J..r_-

plall et S
A i - ik Ok . 1
S MR
gy ik — -y st L 2
Y=
. (Flagella) % .1 - L a@=dh .3

. (Fimbriae; —iasy -

(Sex piliy i Ul -

iy phdlly  Protesta ) Gladlll ¢ ollge ) U & dor 5y 0 o B el A0 A3 g
. Animalia ol gy ( Plantae) otldi ( Fungi,

Lo 5ilg Teon gy B g 501 Lpon A JISS! Ll L0 o om0 e LS i
Ay el g e L5 B e D3 pandly LaS
JS el e 01 Ky ¢ e a8 Y Lo e s il b S0 W) il
L ey L i i giny 1 Ll &5 Lk L L gl b
Sl A L s Lo 1 L g o Y L) s ala ) ey 8 ks g el A
31 0 35 Rokaons Pl LIt b ol (i LAl ) R ot Al e Lagas g
e S s

12

N el



.h'l.l-l..n..lr_ _'Jn;fhjili;lwh,.l[_ﬁ—l jS‘l_ﬁi_"u}._;‘.l.J'I.q_iJ.-l-r_; L_r"}'l.ﬂ-'l.,_lflﬂ

¢ Cell Wall and Plasma Membrane yisi.0 i o A sl s Lk e 1'1
D gl e Gk Yt S A ol .-._Li-llﬁi Jn.i.i“.qj:ql.,in.'l;m;

. ¢ Cytoplasm ; s il &

. ¢ Nucleus , sl &

Gl i

e

PUE

of e Bz s

M) e B )

(M) ._‘.'l_lu':.-.._-r-.g:.

ALY, (51 15s
i elaally -

JLIC. 1—5—]J

r__.- :|:r'- ...I_.:..::_. ! s {
g =1 ] = H | H E
00 WW Ll oy _.__l____. T

A L 58 oy s it g gay JaiD L W e ALyl 3y pndy
ga.}"jl..._.'l'l elball sty Glas oy LU0 iy o das DTl I ad) ol fg_],‘:.i.,l'l elball I*.h.i*_,
(91 5 psh iy
DR Sl SN e Bl oS
. ¢ Middle Lamellay Lo tin izl =
- ¢ Primary Wall) gt jlus! =
. (Secondary Wall ¢ o)l i =

ad ...:L-_j".'.’! _}.-.MIJI




A el (6- 1y s

Gt ALl iy et L) Cellulose ) 5 o Jhisbs o M) i L8 = Uil
St b g lignin - 301
s 1-.-".-'3.:.'5':'-_:2.:.:-.;Z':'_.'.::-'F.' -

S i el Lﬁfﬁgj &y igdohen y gl i ot B Ll Ky g e R g8

T e ey L e L e B

() Cidl F it ( Phospholipids 5 il o sl Oy o o paiidy i ds o Lilas
TN 15 3 5 8 S gl S i Sl el M el B 2 e el

L i,.u-l =l
;; 15,,.-.,'-.m| =)
o [ .




(Cytoplasm) st 2-5-1
,,!"‘:"'J"J Bdns bala st 5 i'lllg.ju J}MI s il T l:.ll.i ,,=-§.'-J..I|- i._.u"l 8 ri‘}ll"’_,ﬂlw‘.ll _,l-i-:
:'flluu C-:L-,IJ,S:..JH} i‘,.m'!Ll ._E-w"_, Lﬁu:-!l ) J'i‘.‘; Ll} | ﬂl’ulS} C.-‘ngjr_ﬂ} ;ﬁUJl.g:.t X ﬂugﬂ I -;ul

T
e LS otk ) ‘_; it Sl L 6_. gl bl o sl ey ld| g s

ey b o , 5 g o e
-l Oleze bl o 8 S Slaguay Wl E LS L

s L Colamlt: Ny

. Endoplasmic Reticulum ) &= Ll asc sl
ol b sl g 5 Sy ey D o ol Sl Rl Sl i
gea) s L Gt ) (81 150 ) bl gyl sl g s
il e e Ll A ) b ) o s, ey 1y Syt )01 0

o el e S s S8\ e L

iﬁ'

adiel LNl Laall



|I'-I

. ¢ Rough Endoplasmic Reticulum j sz ilsidi it a8 28 B
e Lpolony W Ll - sloe b Sl o il 013 g g bl A ALY RS0 o gl Tn 3l
i 13 20l L e el ey gl el Jlad g0t gy PN o9
a3 gl Al Balad Aol ASlS hond Lo ¢ o o plaart I ol iy
¢ smoecth Endoplasmic Reticulum j o -l et 35 20 Bl
ot Lt 1 0 380 1] 8 Sn ot ] (1 o i ey B o el A B ] A5 ) ikeba
AELAE s L s A1) L e Lead Lt Sl Lol AR gj JU LS L
et Tl D1 2 g e el B s ¢ Al ) Al Boled] A
WS 2 50 b Mg g i ool ] g et e g R s ¢ Bpedl B 5l g s
R PRTPRERN OV AL (e PP L FCNE SN L G JON KV L papers P SN

83 el ol
LR Fp L

ek )3

eyt A
slods Aka=is

5 1 L | i CREET L 1j & .
W g L e L g el it AL it S0 (81 jLe

. Golgi Apparatus, 4+ & g2,
#}f,ﬂwlﬁﬁmﬂh%”—ﬂ_ﬁhﬁﬁ;.in;.ﬁ,_!lj“.l!d-ﬂ_ﬂjﬁg;HP—Q}I}]H}?#;:L&EH
S iRl 8 sl itk pildl Bl W ae 2 o8 S lie s 1898 a2 Golgi

s e e S il s S i pd el s



A e (103 ) 2ty B Jg¥1 colde L2l Badoms ilas) S o oS g AL
ity  Vesicles ) ot o e 830 Attty Clsternae ) pujle-al gete sl inbdl
o gt gt ) e i S gy (91 5 8t Vacuoles ) ol b o 2l i
s paly 2y 0 ( Diclyosome ) pppsSuldl o ol AL 8 jler Lo sl
o Al A g 3 1) S R sy e
J) g I | o (3 b 5 hgor o Tl o) 0T

< Bukall Sl S 3 B sl =

S e o R TRES E
TP e e LS

Sty gtd] L 30 ) e ol ) 3 =

kg S Y

T R
ol e Sgml gon 3 ,_r:' ey L= s

(Mitechondria, Lu s alli 3y

Pl ' N
o

Sy B gl gy ey Sl (105 ) Lo L g2y 8 a5 Ly 5 sl
A WA B i gl 5 Gnl) L e L 5 iy oty Sl 1)
P T i U S el B Rl Ol L e L g )

sl LB pady Likoses AL g VISLSN diess kel ghail g ileliiline pphesacs LL-TANAE My ¢ ¢ AR

iy g gl el bl kel bl il s 3 o ¢ Crislane ) o el o) 1

S (17 T
P e e Y Dl e B Sl A e gl WA B R D i o il
gl o i g8 gl A ) A g O e 5 4 A BRI 3 (ATP ) ot gl
izl S Y e Ll e U

Akt [ ] el



. ¢ Plastids y ctacasid ¢4y
JEsl sy o (501 Sy Sl Ll et il e o Lol olae
Dot DSy il by ety s Bl s i) L ¢ Lilana O Ly plen
Sl e
el S O 1 ms Kilone it 5 A 1 gl st ) -

Badaze il S i3S W8 S et S (20 - Sl iae Sla et - o)
Sildematly 3y e EU S o e Ul ) pld s Sl g g p e 1 gl aliad i
Caliadl dede 8 o il O dsue

SR S5 L B YN B -.;-'l...l..".'..,u":ll..,.ll‘._,_.h:_.,...a}1 o dosr —

23l SN 318 il Lacs lagen D0 5 slball Lo13 dor py ¢ s o el sl el Bl BLE

skl (111 K5y Stroma 5 ot gt gaediy o Granay Ul S Geaars ¢ Granum
- by ST g oE U S Lt g 8y ¢ B L AL ) el S ) B AL s
CROHFREY JECSUUE S P-3 PYE N PTIg PEIWE SPCPUEE L RN W SR L
SIS (PR EPRCHIRWPINIL S IR SN PR JCT TS PR WK -1 PP R e LR P |
A g S e il ol Y1 3 g g R B e B g JB s e Ly R0
o il st ik alodll piad| Dzl Ao g sdadl 3 (GO, 848D
{ Photosynthesis)

§ i Pt L) ) a0 Sy B o i € 5 lllelsd

[=

o el s s U gl il il y ks ol

I_.._.,__Il_-p- Py AT |ul|-;' il

W 5 kb B loE

it ke |

(i'}‘\.i:-‘.l-ij-..—.{#ul-fr;:-q-l;

i [ JaW addl



- ¢ Lysosomes ; U Shawaaldl 5,
(R 0 S A e N e ke g ey R el Lty Alos Yy o g
Ll LS e b AU gl dr iy L L 0 engll e e Ay b 0450
gl sl s s o (Phagocoytosis ) el AL, o 1 LY ol 1S5,
-(12-1 55, ( Neutrophils, 2.
S PR B L (RSP T4 [P L P [
b i gl sl 1 g o gl e ALSHAR) BIEAN nmy po l pit sal akis
N X R
& ( Metamorphosis ) A8 Jpmdiides b Loga |53 U ol 25 .1
Vel palise L of s paliall ol gy eseles ol shinsl Sl Lo ey Sl ]
s Sl 8 e 5 i a0 s M AL S| e Sl 2 S e Skl 0
S Mol ke bl ims ¢ R e e 8 S Sty s 8 ) S e
b e i ) DS ! U B Abiall s g5 o Alitolysis,
C o S e e gl L S W gl e Lens
o Pl Momall G I3 o danll B erlanll ods (3

RN YAl 8 g s Al Cilapuall (1215 058




. (Cytoskeleton ) L4 |52 (6,
and oy ¢ B JS0n 0485 1 oty Bl by e 2 g 8 R Lol
JUil 335 o o o U pr dudndl L0 e b s Lo 3 (LglSE e JabLE 5 | Bl dsles

LY S e g8y ) s el

. (Microfilamentsy i23ui by, 1
M,;nj L L.L.ﬂ.ljll.!ﬁ_ﬁétfpy 5_:,..& Jj‘f L..J'-'r.r-j.i J..q.._,..i:..m_g d..ﬁ...'i!_‘u. ...._.S"IJ_l gﬁ
S 5 g st 333 1 o0 805500 8 1 g8 Gl oo (o) g0 o 0480 (ST g

Bty el Ik 8y o s 8 )

. (Microtubules) it oLl o

(Tubuling god o 8 Bt s oot 8500 At gl o g Ly 31 B2 0 (ST 8
BN P PO .1,t£-|.f-L_a;n;L-:nauyyj,ﬁlasf‘égﬁi”aujm Slall g
Sl o8 5 B il ek 0455 L oS (e Slasad au,inju;;uﬁh.-.du o8 gl Sl
bl 1 Lol s g Bole il ) WO it gl B dor 5 1 B Sy L Bl
. (Centrosomes ) &35l Sl K508l w08l a8 (Ol pladlly Lok J2s

. (Centrosomes) &S 1| cilasll - »
bogee IS5 (13 -1 55 st (Centrioles) o1 S 4 s 25y e &35 M g & ooy
RGNS P TR NES N ERE PR SEWIETY SR vy S - 7%

20 :
i [ JaY el ' g



Akl paluliall po ol 1 OL S A0 el dasy LA alodl die 638 Al gdel Cislias,
EEFTE S | nlghd\b'ﬂlgjliﬁjh&L@lhﬁj?#;mwi_‘-]hj o il iall Jo g els b Dl S g

AR by e 5 L8 AN il e oS5 ) ki) ST

(Fo) Ll o8 Ll adl (13-1, sl

¢ Kinetosome, £ a7,

Al el e Wl o bty o s By ¢ A b ( Centriolesy oS nal uldy
I 3ol NI o L 133 T el el U sl 51 L] e LS o
141 155  Basal Body ) suaelall pests Ll ade ke,

bl e
(1415 45 o
& g
°E L #_1

=41 - 1 !



. (Vacuoles; o1l (8
gl y Al pi% ek feeie a5 Mlemberanous Sacs ) idled J8)
Contractiley Laliz o pis Bl b o denaizs 050 (Protists ) Sladbll paa
o LI Tl N1 8] ) s s bl e sl e A 2 bins e Lews ( Vacuoles
el 31 g1 Blim e o Lty &5 Al ) g i 5 a4 gt L1 B JUHL 0
A Sl i ol i S e Ol gl g b el pingay o 1 S s Ll
CPPPIIYS & PO SRR ST PP IR PPNV i W[ B T PP
J o 8 B305 3, e Ml 3k s 505 Bl S 5 ol L3

¢ Cell Sap ) o b+ mandly
Gol) B 2 ol : Lt
| Cytoplasmic Deposit) e bl Slalall ede sl it slad) didbfe 2ol S Bale o
dorgi o Adlshe Al S0 RaS) pa il gl il s e ey Pty il ade 0 Sy
o g IR

o kS B gl el WM ¢ Lipid Diroplets ) s o Lin

WSk e WS ¢ Glycogen ) g S0 Bt 0 At ih w801 obasanall .2
ALl |

o Secretory granules) gl bl ol S0 Laall WL g 0jes 2l oilegy 0103
ot ol L gy an RSt il s g

30l Sl oda mas W1 p o 31 ¢ Pigmients ) Sl yl &l 31l Slidins . 4
. el LM h,: !

Ty g Ry S T WS DS 0ty Dl 1 s S gy iy A Y1 L5

s Sl A ) ol b U e L sy Bblns 0 455

(Nucleusyai,0.3-5-1 |

Sl Ak s O o Bl L g g i g ) DL Al D g e Bl i
Bkl el Wl widd Akl y o opit pulendly Bl p a1 Adled) il SN e
Al o1 ot a0 s 3 JU g L Ui 138

(RESNT (P



3 31 S 0350 B g il IS s 3 ) 1k LS s L s 0 s

. Elfﬁlhﬁﬁh}dﬂhﬁﬁu_ﬁ_ﬂllﬁ.ﬂﬁi gl aads
Mﬂww;ﬁqgh:ﬁqdmusuﬁs:ﬂa._ai;agji,hﬂ-lim;ajeéﬂi,.u,ﬂm}-.h_ﬁ

Al L g & 450 Sl i 5 80 5 ¢ B gl B 3 0950 W e cadiadl Ul g 2 )l
 icknall s Sl g By inall W B ] a LS 3 )

A1 LS a8 s 1) Lol g by« o) O 8 58 o L g 31l s
ikl ) dpaaddl LS

1 da s n_..,S-_._...JI il ;';.:-hﬁ!'! o 15 1 __L..fq....'-.- y -.llerl wolakas

W ki
3E

i
Adlay 5 450

RS- R T L
W gl et 5. 15 i}uld"-._.’.
(Nuclear Envelope, ot a1
,_',:.L_:,..'a.-., _!A}E"i'."L;P‘:!ElIIJ :l,..'..!_’,u.'i'i e 4 4 E'I‘,.-_'-'u Aoy ¢ dadall ;L.'.‘J,,i_, sl 2
sl 583 ¢ S iy ams L 8BRS g g g3k sl B i 3150
P LS i (e il s Uames LSRN 1A d s o Ao SN A3l il o5 g )
Cohas g Bals Lo B SUEY G ¢ Bl AN 3 33, 5 el e el gy a8 e e

. ¢ Nucleoplasmy s5diaidi 2
A5ndty Bl AL 5 4 el O et ad g4 3 S O ) s ke LS ga

dgiatay S

- Rl [ Ly Ll



. ¢ Nucleolus ) L0, 3

Ll s O ayl el Al Bl g8 JULL L ey 291 51 By 1 Bl g o
A1 ) Gl g b 345 (A 4 e e B S B L3 88 S 5 (S
ol ol 80 L A e ol 0 S5 e g dpelly - (RNA

. ¢ Chromatine Network , Lot Shas ol .4

u‘;ilb,;-c_wj,ﬁﬂ1uuﬂam1m I o RO U S [P [ [ T [
il g € Hi:mi:#ﬂﬁg,ﬂ-lehﬁ'ﬁliwghgﬂ1
P e S Gy W B L) 51

¢ ol all gy el J""‘E ok .;E]'ll"[lll'll‘l!il'll‘lll_".'-i]
ol G e e A Sl L Lgsbal d )
ey

L) pladil doe Bl Sleew p S LY o5
oo didadl g1l b Sl g gy S sde Lilain g

{45 o

b S0 161 g8
kb g a5 S0 Ll lade o LS O3 el
se bty B gl Ols g g g 8 Slin )51 33 53 WY

(380 ALY A5l LG b g a3 SN

Aol b BO) jeuaall 426y 5Ll LU dopaps S (12) Slayc ppapes S
B o i g L s 8 (6 Skal) 58 Ll b WL g a3, (640§ 2utall & 450 Sad
L | LG gl = L) Lashite) O3 Lokl LG b il gy ST sl JF slte 0da 01 B0
b ol G o Lo g s 8 (23 ) g il g1 S R Y 8 Sl i 55
ot g 5 ] 3 il B g i) B Bl ki)t 2 gy 23 00 2 - A6 ) D] LS
(30 - 02y s pgapay S gl = gl g il ey (S5 ) SIS pll e g WS
161 15hy magSle ¢ 6 - A ) e G Bl bl Las Sl L Ly meeg Sl

ids | Jj‘ﬂ _L_a_ﬂﬁ



P ALy sl L Ly e

et a2 1 Qg e ek IR g e A o AL LM gl

e ) AL e A gy AT L) (s Ay B
Lib gt Aty A3l A fas digliia . ¢ 2~ 1 3 Jym

ai‘:l _”i_lﬂl -;HF'II"'IIII Lk H

Mt Je o)l adpdhsliiina e 0K L gl
ey | e g e e BT

L2 Liloomd Sl gl pidl oo
el WSS Al o,

L St Y U a5 ) e A a2
dfde Lo dam sy ‘_.;i;-h“,.}g-‘-h“-‘h
Py (=L PRI PO RN (RN

- :H E1

L e B ot | ne SV L3S el by N | L8l Ol .3
kil plist

Bmiot o SAall B8 | A3 Ahye a8 S ¢ el AL o Ll Sl il 4

o B o el AR IS A e o ans
- gy sl i
Jion A i e vl O gy Bl pldil s Lk pLEN.5
pih it b pans | S e g e
e bl gt R By LS e

15'

A M Ladll



C o I B e W gl oS e il ] g ] SIS IS ) L s

P Pl e iiada pal Laly

LY e sy Syl

il el Glo 1AL A ) el e Ll g S shall e dlas da
Lok ol oo Vgl i g Bt o MUl dord 1 31 7 e el o iy 31
b e il B e el iy L Bl 0l gl el g il B ol Dlbeall ) jetuly

. ¢ Diffusion ;L=< ¢ 1

S I It 8 0 s ) o s e y S Dy g S NS o e L1 D g
el 5 )l

Jow G gall b Sl g0l AN 31 gy o 880 oS gl LS g S Y1 e a1 DB 5SS,
(k] clil y dy gl LSBT e LAY LS e IREE _,J.I.h,.nc.r"jj.n.s:.!1 4 b S kgl
il Sy S Sl gy piey S o B3l s SLR § el Rt S5y sl by
S pd o LR B ) ol it et B sl gy ol Ul gl ) Sl ) )
Ay glall DL e baglizl L bt 3 peth SBls o B U B3N 25 S ol atel D )
;..i_?n”,.r__,;;me;,;jrﬂ;,hwu::i,;;um}ywuﬂmuu.:.ﬂuluﬁu.a_,

BT T sy o ot el el ol ot 187 b s OB e B3 O

WERR T (W]



. (Permeability, L4 (2,
D e A I P
PR\ e EWCIPNES W RO P PFYESEIE PRES PR RSP JONE ST ]
Lokt 1o O ey LS 3l 6Ll I35 Y31 8 01 31441 0n b LISkt 1 DAoLy sl
3 gag dear) Y1 £ 1) s OV Y Jallg ¢ slad) e JNS ) sl LS o s By sl B
s O (S8 ple Sy L L 2y I sl podanns o a3S gald) B Ll gl SLadl)
- VA AL e Ly las i)
e g b e ) Rl e sl g1 S ) a g el B O3 LdkEl =
C@ (PSS pl
iy OLSII g e 0l g (Semi Permeable ) sslsa s i sl =
c Ol y e OV e
PPEEINRT y3em o 29 ( Selectively Permeable ) dyles) 45 ol 328 =
A LR o il o (a3
s L) A3 o O 31 813 e AN 5. Ol A el Jie 3G b 28| =
Ayl g s ol g Sl a3
. (Osmosis ) xoldl (3)
\ag (2 il ) L3l gyl olid o oMl Sl o &5 o L ool Gy o5 S8
P S s Ul g o] O 31 21 il 3y sl Sty jr 5 g ¢ S ) IA5Y
Wdlas 95 sl plwdul . (18-1 155 i 1 o5 5l ) S8 bl e 5 SU
P ey Al sUL ol s . aod iules B alSoU U g o 01 gl Jio iyl
Jhous L) das g Ul g 6 prmn B a5l g 1513 U (6 s O 550 Eoony o 5o (6 gy rlr)
sk I3 g el OF J1 1 s orlor ) el gl B el (6 gt UiSy) 25 ] 1 8,50
Hydrostatic ) LS st g yn Un i L.....»Q.«.a.l'. B CI8-T 150 Sl o J1 0L gl
biall as Soliwgyigll baall glany buce sbodl Ol pr Jp3s b gy (Pressure
.@..'pL:.-Jl
D Ayl B ol 3 g (S0 615 B I sl W 1S 0 s LI (i
Ss Al 7 ) s S 5 0 4S5 ady ( Isotonic Solution ) ;.5 ) Jslas J b2t ]
ﬁ 19T LS el Y 5 cenSOY A3y ¢ A a3 gl B0 S

27
Al [ Y ladll



( Hypotonic Solution ) .8 21ty Jslod) .
A g PRIV SR sy L) BT TR e
R 31 1 2 B 131 B e AN
i Al 3 A 33 o VAL Y el
b1 LAl IV eLY J g gy 4y el
191 YKt i i g

:..n'u....lll.l.....:.tl-ﬂ I:'..-L;'."

Rhih-1 gl ,3

X

e .'J'

A Jeleea e | pE by dien o e S
3,

3

Al g Al gl WS- bl (191 5

3kl o e 38 s J b s puasy Hypertonic Solution ) 2.5, Jie Joladt 2
Iy NTESURS P Yy FPET I ORI TV U g g U TRUPINE T WER B [ P T (e RS
Al onm aii'i.,st,u_uw1uhi.:.r;gjli_,m1.¢lﬂ 150 ) W st ke w5 o
#8 Saele Oy o 25 Jle e B s 5 Lakis At bl LR UL 28 e
say ¢ Plasmolysis ) ol 3 b tday (191 80 8 jlus e g bkl oLzl slazyl
it N ddlayn Jolomallelll il dce oSy LI aolllz g o 0 €L w il
- Deplasmolysis ; i A iy | Sl Lot sis oy

28

L I et



. ¢Active Transport ) Jledll 1 Lol il ¢4,

L e | L1 Lol 3t gl s 2515 00 oy Uy om g1 gl s 2l ms y Ul WS _aci
Lts bl eles b Carriers j il ol g s oo g o ¥ Akl ods Ll Lol sy gl 2
Lt (Ll gheg ) 6 ) Bole s ALt BALL) ons S o Sl y ) 1 e o 2 ol
(20-1 5y p 3o bt L1s U il Balll s oo elild A1) i 0lEL 8 ousi g b
il 3 ATP (o aand Bk O o ) Ldaall 0l 72

ﬂ gl shly 30 a Q G

)9°Q, oﬁid ' “G-'- 0;00“
2:00% == 9, y0 *300 0902
Jladdl Wi e il ylas, (20-1) 1SS
. ( Phagocytosisy wwlll (5
Ml Al b ay ! Y Rl Ak
iy el ol oy LotV e Soln el s By il
potlyadly LA LA el puldl Lt gy gl (!
el 058 Ol el oda g9 il d> &
s S5 sy ¢ sl Bl ey Lo B
Sy bl G As gl gl o L
Al 31 Lyl goms it S oA pislndl o
i B g gl s Dl Dol o 8 o2l Doke Y
ATZIEL Sy aimhy gl

g i et I el

vl T ¢ 21 - by 188
LR sl g g 5T

= .'.":-!-‘u---:\-'!'--l:l :d-qllh:!-t %l !




( Pinocytosisy ¢ dd-l o 2l 6y

bl i ] Sy Bl ) e AL Bal D3 el g gl S Bl ihes 2
sda lais Lo (Pinocytic Vesicle) dla i Lol poas 2y AL SalL Jemy 33
UL L SN, PR S ey Sk G ey

 EX0cytosis ) gl =124 (7

Safy Lyl JVALR Lels e 0Vl am p Eidee iy bl o) SN Al Leae

_,n.;ﬁugm:‘m,u.c.&u#;b:-hﬁqupgmwﬁﬁmmuﬁgwum
| 221Ky gy e e Y

- PR
P TS e

'''''''''

Adit ol gl aels Al b Doad ) ASLa S ol § pama ol a1 Sllas i
¢ Anabolism ) sl Llasy o ol gl Jonad Lgis b o9 Catabolism ) pagh dlas sl y
LBl £ Hﬁ;};ﬁﬁlﬁ

bl o e g 1 AU ) oF pubgl il 381 0 sl B3 A8l g gy sl Silobas jady
Sl el L B =l ol g 0 LS Hllﬁéuy(jﬁj@!}#.ﬁ:ﬁuirih#ﬁ
iy A1 B o ki) 355 St s s i e (ot 0 0 i
sl s S B SN

30

i g Ladld



. (Respiration ) iz, -1 I

¥ e SRS i il g e ¢ B ) il B3 55 S S ) tall S g
& Sl Momally 25 Bdee S (Pyruvic Acid ) gy U gasl s gty 1 )
Mol s ) 855 - ol 1) 2 g o Bl 2300 gl Bl 0 5 %5« ( Glycol ysis
> T B EE PP
sy ¢ Sl il g3 38 IS 1 J g 8 indlly (6C ) 58 Y0 23 s [f]
CATP fody o Llaa) B
g3 Jads (60 ) Sliw gl @311 5 5 3 JI (60, Q&ﬂlgabijﬁﬂﬂtﬁ,ﬁﬁ
. ;*M ‘
S 355 A I Jped 10U 8 i idany (600 Ol pill (31> o8 il o2 oy @
ATP oy el B Mgy ¢ Sl 5l
Areil) dlgold) e SN oo ity o N (6C ) Sl gl S 548, sy o s [
« e g Alamas (30
ol g 813,12 ) o B ) el gl el o i S J s
idae W o0 ATP fr Ol o )l sl oy il el ¢ (g 1 aald-) s Olay 3
C2ATP A 05 Iy b il cdes oy o Lges ellgin g J gl
Ll By pldl jasloll fasd ( Anaerobic Respiration) L3l 4o i) OUS" 131 3
A i sl B e gl S et
ot g I Gy pldl el J gd (Aerobic Respiration ) Wl il 015 131 bl
Ly s8 sl B (Krebs Cycle) w885 puotels J b gl ( A 5 L)
- S ity G el S e 5 o lody A
| ke W ki
gl ans g oS N ol gl b iz el DLl 8 el B s g J Sl el 1)
Mol nr gy J1 231 o8 ( CO ) B jor 1550 S (g ) jaalod] Loy o |y Sl

: &JM!U:M!@MHJ),.:JQW‘; <
&S U ﬂ & 7 B I
CH O, 2CH, - C- COOH—&5 2CH, H
555 A4S Sl s : ailgellical
; a 22CH) o syl I
2ATP - 2CH,CH,OH =

e Pedr 5 Yo o

Al JaY el



Wt g pI aalonl) fomy S Al K 101 iy Ly ol i)
Al Walall a8 el el VY pia
e B
CH O - 2CH, - C - COOH
15 PSS CIELE e

L'IIH
JATP : 2CH. - CH - COOH 22 J )
o & Seadl Wl
. (Aerobic Respiration y gl il LG
AN e (A S ey e ST Ml e EL0 B U] ] o e
BAS p A s e DMl B B ¢ Ll Ll a1 et S8 58 A - L)
5;3#;"_5‘-,5_““%\;11#. { l-i}mtt{_’ﬂ_ﬁj; EJJ.WLF‘.F‘.A.TP Ef._lﬁllwull;ﬂm‘l

55 HSU) S ey ol B g o BUST e By ponal] 2L 1o O piS WL Bty et S
P gl a8 Jlagll pmiacll B il Sat
2ATP
Sl Mot o BB o
(2 x3ATP ) 6ATP
A S ol N gl a4
(2 x 3ATP  6ATP
ook 2SO S Ay Ly g 10 s 8 SO Uomal pa £L0 2 2H e
(2 x 12ATP  24ATP

el S P a O

gemilmrans.

32
R (NS ot



— i (00 (s ——
Anpzl T Gl ) s

i gl g2l AT

ﬁlf!.J
Py ,[ dona Y
s s Sl il g3l § 483
ZATP

i o

HL.}ELHLHE' R Ll ] _,_ih.:.,.n e
g | (30, £36)

ki 4ADP —
AATP 4ATP =—1| %2, 2H,

(30 Jyalh jautl y 2
(S Pl y
3 Elj'.’_.ﬂul' l_|.h.l-'l.=i-|
Cﬁi
IH
'\ JATP
ZCA- 5 Jia
¥

22H, * el e
BATP
ATP

m: [yl g i sl
i 60y

2H
S e~ b _/{éﬁg :
BATP

|

LA g el



. ..'.1_,.;1,15(55.5..,...531"'.:&%,.5: -tll.i.,m-_"ﬂ"n-_-li-i-ﬁ-zl

Spay sy Sl ekl Sl amdd 1 E1 ) drd (€O, ) 8 )80 dnS gl S5 o
A ATP ) 15 0 o A8l 30 o b g Lis il Wipas Sllee 128 il Sllee
At iy Sl 35 g i ) IS g s A g Dlphanll e 2SI B s
pleaed - ASaS Slles oy BaRall Byl gl S0 SIS BSOS, Slhes L Ty
Oyl d L R TR 3 g g 310 S5 e g S8y LS o DL
Ao g o8 31 g o Nl Rl BB S 6l 3 g 01 S 1 S DG
arer oS3 g hy Mol ey O IS0 A8yl S 1 st gl 2o Lebdall e e sl y
o gl 31 pad) el Bdes Alead) gds dad 10 L Buall A pimadl Zoley S

-1 |
Sl o L B 1 Bl il ) By Saiall ol all s ikl pli]
:#Jf‘—ﬂ'ﬂ;ﬂﬂﬁljﬂ'ﬁﬁi#"'fdm-f‘—“T‘;ﬂ;Lé;U1;-Hi-*ag_riHﬂJ5—‘!Lﬁjﬁ

. Amitosis s g sty 1-7 -1 I

Aol g dpa il pylny g pf N jph O gt 033 AR oD o8 31 L BN a f gl LA A
e Lagen U8 o8 pen e 1 S0 Lagal it o oy ity el Ty e B UL g1 81l mney 2013
bl Rl e fin Lo o o™it gl con e g gy gl B b L™ 181 gl n e

A el Sl y
.(Mitosis y it ) 5L 8 sl 2-7 lI

EQJJ-IE_,'_}-';{"__H!;,._'I,J_?;”_E £y gt &1'...-_|'.,:u.l_i.'-'--i.,!|_|= e Lsh,i-lfﬁ_i.'r'ﬂ'l J_,,n._n
il .r‘i'-i,uﬂhg‘ﬁ_ﬂul-!:rﬁﬁ;lh"_lr:ir{ﬁ'l;.: "'?"f'l"...—"".’ -'I-'-H.“I'—L'

Oyl 30 oy ploncns (plilata Da g g 8 0 380ad pgos pa S WS Ui lis ool gl N1 ey
O gy g 1 Latobin] 3 s gy S B Aol AL BT Bl ks i g . el 43 gt g LS
isldy . (Cytokinesis) i bl sloti¥) 3l gl slodi) ey . iaadsll (bW 8 plaies
s Pl L Rl L a3 o5 (46 ) 15 555 o donicnd DL e W 0 Tl S
A A BN (46 )y iks i Leu (46 ) oy sl dlar a8 Lk g ldley S 92

o

it [ J g el



Ades ol § e 15 bideall sda janud 3o Bdeddl L) Sile g pe g 5 Lpe (S22 ]
pus by ulali lige il G (Interphase § ooy b Ll 5 gt gl Johim o il il
a,,!':i.j-l.,ﬁi A N L 5 S 0 55 Ak 3100 Ok Bty 0 Al bl A due
-.;.!\'__1"!_,,“: 3._1_1__.}4'11_,'#14.:-11 e EJJ wolty o alduny o alall 1.1.&_"5:1,1.'3-1 l,".."'i';.'-' dgemiic Ll
g A gl el Dl e g gl s 4 eai e el g B Akl & a3 o
A 2341 J5) gkt K § @i b g Cielian LS (DINA ) om 8 41 aiils
t.F'E'i'-:F"'IIJ'-"h‘th-.!'-U Lo 1 4l o™ ksl

-« Prophase ) caedll . J5¥1; 8)

! ety A sl il gy S e s D ddlen S S skl e e

R - SRV U RUINE ( Chromatids j; jwasin; £ ,.LI..E inlilpda oo 5
s g gy ) au,ji__; oldlty ( Centromeres | jomm =5 o bagr o didais s Lagdzay
il

0 S ) 3 D g 15l BS80S B35 U g e
,;Spil'ldlEh_:J'jqu bELﬁJJﬁjiﬁJ-;LﬂMJ&EL«.’uuﬁ'&tﬁjl il b
231 S el e i e il e Bl eliali s Ll i

. (Metaphase) =1 Sl ki

e g 3 SN sy J ) el g Jae i a0 gl 1 b e e g S0 iy S
(Centromere 5 1 e Akl g ) by 0 Jamius ot g0 5 IS lacy o J 3801 o g
L B

. (Anaphase) Jiasyl ; SIW) i
Lq.-.hl.hr_:.:_*ﬂlj_fh_!-l\lriwlél@hjﬁ1;£iéuljiﬁﬁﬁhffjiﬂl_U.HlLi..h‘?j_]..mi.i.'-
,_J'QH_PJJ_‘:JHEFLE._J'&.JJJJJ?}. ( 23 IJEL-JI&LJ.#;UA.JM“M|#L&4F"}
Dt e i oy e Sl Sy By S O A G Sl el e
; ,;:._.h..ﬂ'l_,.h.&;a'l.a-_....-_'.lhﬂ'l sy A TP Sy g ol ]l S s 0N ey -\
Gl poud Ayt Dol g oy S acke 3515 U B Lgae gy Loa 5l B o U1 iy

35 4

A | g Ladl



. (Telophase) Jledi: sl JI skl
s g g S 3 0 3¢ LSl A N o 009 S0 ey Sl s gy plall
B D8y Ay Ay S b LD g o o Bal e sl LS
B Ol all gl il g8y Rila g I
-3l ] e LS 0 AL sy g pdl sl 0 S
20231 j5s (Cytokinesis ) 3o gland! plai 3 ) gl —oiing
PSR RES I R NUIE WEAVE TR PSR ) (AT RPIERR RE
Lo il 1 313 50 gl 5y A o il i Rl b Rl sLiE i ooy
et 2l Slall LU Ll g e b 5 g f podude pale JUELH i O 1
 Cell Plate ) L b i il o oSz T aibl
Lajlir o gy Bipchor Bk U1 o B Sy L e 0 5] gl i dilas
e ke 868 JladiU Akl LGy ¢ Lgagr oo 8 0
ot 3 ) 413k gl e o ) L) g iy B 81 1 5B e Y
ate 1n g 8 N AL gl o s Do e dd L1 1ol s 5 3l U5 O a8 ¢ 1 ST
o IS B ek S
(60 30 3 ey gl )l O gl o £ 0 2 LB B pl SN el Al dir ey A
Aads (15 3 ) Jladil jlll Goaeyyddds (60 2 Sl gl B A Ly A8
It i ) | ] || B 3l il 3a O B o WS ¢ A ( 6D 30 ) Sl iy
bl s 130 pLBWN ety o B a1 IS Wi (30 Vg B ke (R gt
-l Byt daall LN aa s S
. (Meiosis) Jiz>Yplii¥l. 3-7-1|

RELHEETIFAPE [P, SCTPRSRSYRs < IRETCMTE VAN LR Ve S T E= S TPLE £ (P WOVAS B
(Eggs) oot (Gametes, =Lia| T i & gl Jo i 3G A Joe L el
of Ble sl alitly | Sl sy !‘jrSpﬂres}ﬂ,.!‘ilj n;aLi!u‘,,_.-l-H?j.:SP&rmS“.i-HI}
S ol s il s g S 3k J1 peiel 1 ) LY SV g Bl s sl
gi-.'l_r:r_,.'l.l QL-J_-J.t_ngJl Al Lial .ﬂj_,:é tﬁu'ﬂ'l O s el o Aadl LS n;ih_'m_j.-_}_,ﬂ
3ae ol Y Ol L B sl oo oS i o) fn Sl ploecll e g ¢ Lt LIS
g gy S S

36.

L J 0 et



oF 1l
el eidt slall S

G A a5,

§okepal] 22

wlt Pt )

37 - . il g i sl g

N

e



Jrab I a3 e 31 ¢ GaBlame g g Gl O e s Al 81 Ll g
Dt ) gl P gy et gy oo Ailacall Sile g e S
( Prophase 1) Ja¥ sugesll ;slaliem
. ( Metaphase 1) Jy¥ el kil =
. ¢ Anaphase 1 ) SV Jlad yplall -
¢ Telophase 1, I Jigd b)) =
T TPV T PR P C [T O WEW P PO [P e
o Adlaza el gz g1 a1 Jlondl g Lasy L) Bl y L Al
(Prophase 2) sl gugacll jshlim
. ¢ Metaphase 2, sull J1=ul yykll =
- (Anaphase 2 el Jiaid) bl =
c 241 5l by (Telophase 2, e Sigd bl =
SIS [ g ORE S PRV P
I iz ol
. ( Prophase 1) 0¥ guaagaal! jalall (1)
Doty b el Sl e Sl ) gl e i s o 0S50 el ) el il
¢ Leptotene y gatill sl =
2 bl gt ol 13 B3 e kel A o LSty gl e B s ey S 0 4SS
2Py S S el DNA JI0 505 0 dsslill 150 Sole g gy S e ioiny Lis 01 5
- (Lygotene; =l uli=
el e Lo sl L sy ey oz g3 g gl M Allesdl Sl g gy SO sl 5
Sl Slor g joll Slo g gy KU oy (Symapsis ) sl 5 JBL ileall iy Y
kel A Zoae¥ 3 W s B s B S5 Gleall sday . Bivalent,

a {,_j.‘l'lv_‘i.‘-"ﬂ]
. ( Pachytene; Jalall ) yuli=
F._ﬁ.l‘-’.ﬁi _J_!-.d'i |M‘=‘,-*J-ﬂh-fj 'Ll'l','ll" _.Lig}w_! !;l'l.l_g.uJ.l_,‘,ﬂ| n._-ﬁ-ﬁl.\-?_:,_,.dl 1"“"1!'* J'I.'l_i.!
( Centromeres ) S A g i Mol g g Lad Glld 1 el g cpddlag 8 2 g 0y (5

38 J

il | ._.l_!']"l T3



T i et ; gl

J ot et gl

FPlaiitdl sl

2 Pt kel
2 it el

2 Pl

| 24 -1 :.J_‘:_:
Haij'.j,-_-.pg"ﬁ‘l ;-I_LT _;'l_fJﬂ|




¢Sister Chromatides j cfeiodl oo g S0 ol Uafy cudedley £ 18 e 3llayy
C ALy S Ayl Bl L o L pSs Wleal) Sla g gy SN a3 U570l Ve 3 gl
(23 i tda 36 o8 Waud DLWl e St dalidy o Tetrad ) el Juds - ads euay
e Sy ) 8B B oL sl i d Loy S § pamaS duiley 5 (92 ) Lty
. ( Crossing Over , bl ada Jalitidee 25y bl oo g b SN
. (Diplotene; =144 ;yii=

] e Glaila g 2SI iy ¢ Laginns o Sal bl (1 g oy o5 157 5l Va by
gpe gy (Chiasmata ) Sllladl LW b sy o 51 ) Gty iy s
PR b Sy SO alad Joliy s ) ke ey 2T M ppe gy 5 e Sl 2ue
. A ae lpans ¢ Chiasma ) Jlai il IS

. ( Diakinesisy 5 31 54l =

Dl g gy S Dy Sy S g gy S 313 5 Ay gt gl jlgal e g Vs L
sl Shdlanlt adt s iy | gyl Somitl 53 gl bty i pedt o ¢ Ui g | B ¢ iz
cohdlasllsae b eils dlls e E'—n-__f..'.l'l.n_,_._‘..-hﬂh;-lhlﬁ

. Metaphasel ) | 3l ¥ 3 dalt (o

A o gy 5 ol LSty Bl sl el Jab e dall Vs o Blall e g g g S0 0

A Al sl il s s bl ALl ey ¢ Centromeres ) L8 Al st gy
¢Anaphasel ) J ¥ Jladl) bl (=)

el AL e Flaze et OIS g o Ly o8 GUELL) Ole g gy SO0 Lmiy el Lia 3
- G M b Ll B, e il gy 5 ATy by | L

. Telophase 1y J4 Jiedl il g 5

Iy g el iy gl i b ) 1 i e L 50 ool e Bt e g a3 S
Ao pandl 0dn 0805 3¢ RN hab B le g gy S 2 s By oy 08l g g gl o2 )
il o g dh planiV bt o (il ot g 3 S e IS skl s 5 4y ¢ Haploid ) sl
b nkgetde il 80 Laafd el il Lo sl CyTORINESIS ) capthy gl
o o it o S 55

—

Akt [ PN



(Prophase 2, Wl gueest )l o Ty

S auadl i ga U gaged el 382t By U8 5 Sole g ey SO se 0480
346 e dple Bl b 00 gl e B! e il Sl g Sl g ey S
S Sl g g 5,5

oad oo g8 3 o o o iy gy 8 B Las Slley SO gl s B 0 4SS
- g gl glall e Pachytene Jalicl jpill J cdas Al jeall

- (Metaphase2; s i gl (o)

Wz 45 8y Al Tl g Rl (5 s i Ll o Sl s gy (81 sl L 3 B
RS M e b 2 J D b

U3 o U1 T gt el e il g s 6 ot Uil e s 5 S s
gl s B il e il S ] e s e B Y B s SONGS
T

. (Anaphase 2; pul Jlait kel (=)

Al 5 8 pead 8 Al el o Jlas) 5 o Lpdams (89 s oy 5 IS DT 5 Lol
o Akl Jo g Aol g ] e et S 8 s St Uy g L a1y S S22

. ( Telophase 2, &) Jigdijslll (5

s SN B g W 53 Y gl 313 b ATl i ol g g 5013 el 18 3 s
Al Bl B s Bl L1 5 0 e Dl gally gy 00 SR gl o3 L ARS bs 1802,

Rpdaall 04385 o8 Joall e Cell Plate ) 533 i iall 080 1504 LS ey g
elBall & (Sa b A bt L1 Bl ( Cell Wall j i13 i o5 ( Middle Lamella) o
lagany o Laghoadd Sl Lol el L oS!
A2 paad) Tpslt UMyl o o500 Al a0 Sy JgY1 1l sl B gt any.

) Rt g SO
41
A | Op¥l Ladl



Ll o 80 e ¢ Ovaries ) adll gy Testes) o b D gl Bl Sods
1 Jalal B Y ey 3 gy s S B VA ey o) S5 By DR

b= Lia J"’J’T_I"'“ﬁ"'-&sjl-h

ool e e B Jipe sl e st B st e el 2 e D pad 2l ey

31y Jad e

Sl e BN Tl (3 - 1 g

B oo TS

.‘:;1-!1‘-5-“—

IS Al W el 08 -
- plensh

gl y ilesea LS -

Sl o s g g Shse -
-.{!‘:'Iiglil-l“.i-:-ﬁjilaa.nll._a_a.i

Al M3 Bl Yl Loy -
. r[’EL-"-ﬁ'I;

B ] el s oy

i A Ly

sl B e T BN S 5

it [ Ladll

- e al Y

1 -Ll-ij.fl_ﬁ:'ﬂ o
- el 15 g elbion alnBt

- Lty A B 5l L

oo gl i g*i'h}mf%_'_,;..il AT
a Fﬂ Jﬂ]j-l'uih.'\-kﬁ J'ﬂ'E

+ | LS 8 sl Loy

S Bl By ps S ey Juamy -

il B s ey -
et Sy LY Bl ety

42




PP [P

o)

Pl Vi 5 e S o el bl 51

e e el o -1

ks S el S Bl Jedepy e s i A S =
RNA 05,

-"r:-"‘-e.ﬁ'l.-l—-:" Vo b ehbile T AL SRt B e i s e v AN _Ez
PEPILEEL B b T

e g [aelatanialihh sty s R e L L S S -4

L e B G B e O i
B ENPCPRCHI S

"Fi'ng':la'L";_i_b_,ﬂ.ﬁ!-ﬁjh__:d.gJWuwG At Ay € D L e -6
. {I"]J""" a sl G

kUL L | e ) B LS AL Baln e s —

285 ) 2 e e ol g8 8 BBra Bale s e -8
B IRUIOS. WIRESTION

ity el bt R sl calbBgy Bl L0 vl s A =0
._IP..LIIIL‘,‘J'.J._!.-_,J gf.jl il oy Lt

Al LULL b St W &I Bl S el F pama e - 10
SR BLRE o |

B EPLTLYO O R e S (O TSRS L L P I o S RSO  D s (el ) |

,-1.!1_._-#1_,

o g
(B WL SO (B PP S

el bl oS Rl e e Sl ]

p bl ) pall e B AL s ey -2

43'



AR il Bles bl a0 F L gl - 3

ol bl bamy L By pm) Sl 3 L ) 2y — 4

RETPE P P T P i O G E B R

C Bl L Ll Sl s g s TSI asp -6

Dbl g e sy =T

g el o L Sl B - B

,Li_'nlﬁj.lhri:l.:._.l._'-li":.'._i-'-,_;_,:- = -9

TR 2 WA S WG| (TP PO N Gl LS jacE - 10
L L e L s sl

S PNV B PO P WP o TRWE g . TR A By § |

[ L [ i
[ L -'-'!—|

|

;E@I?L}LIJHEJJJ&L,&;;1;H}EIPI;‘_f_r__\.

P oA ‘tll-L‘hnln.!S'.r.AﬁLL—'.r_'n'w = 1 3

Sy o i ol

g ey g e
g g il S

Lo Lagglbasd ey glaht g bl covasecd oRASL ollial = 2 )
Vol aseda gl i) LR A S AT

o1 1R | L o bl | 5 i - . M L =
B s SR L BN L Ol g v

i j___|_|,_-'|.l._l.J|. ;,_:__Jjg_:_'" -LE:_:_qu ._.i.'-l:h'vj L ] sl .L..-I_l,'..L._:j-‘hII L 5_'u-'|j -3 { 3

' EI.:J-i‘"":L'Jr'FH_"lJ_IJHI_L_J};._, : l_-_:_-'__..!l .-I__I |

o . T | b e l - | . ’ -k =
A At g e Sl e s -..J_,.ﬂ-_d E-_II—'UII-FME:LHII

:‘jjaﬂlt—?l'..ji-}}_-_?LPJ"; ?.‘_""_fl'-j'l"!lli'—"'l.:'-l'-l'tl_'d'{ }
Pt B 0% R Bl i

ooy bl ddall s S T Y2 | Bt S

-

: b e el LY Batal s — 5 )

-;n-.r_-.-..'-L-'l_--_' .i..I;J,-ﬁ B
-.-i..-..h_ii.-..- a .[....:L..:r:.n,—

-

44.



3 bl s L daey s il 4 RSP | e e e g
Rt (el € Sl bl N )
skl e
e 3 Aeaahll
Fp Bl B A et e Sl s s Al - 7 ¢ 5
.Lu;-.i_,fj_.um._ A L Gl
o AL Sl L Sl -
R el Sk ok e ity =8
SEEURT, TR RO ,;,,;L,-rﬂlligy%-,{,ﬂiﬁ...

e

[

gyl peaall o gnd o By Wy SLAVIAT G e s il
el sl Bl 3l WK 0S8G- 9 )

e eTEIN
ol b s s i
Do pediids o et Aol s - 10 )
e vt e
ol 2 N
ARV PTERT SR WENSER RO FRUIDTLS S B )
ool gl e g lll

M [P L PR W M W
AL ] T | L 8 ol e g S e il - 12 )
154, _ . 415
.69 5 190 -
D ooh bea¥l B3 Al i dE, bl - 13 ¢ )
calladil 2 =
e ST Rl -

-




P A ol Ll s

i R T S S Jany JS2 3 il sjm — 1

D SYL e g L e ) Sl S sud - 2

.......... O VPO L PP -t Ll EWERRU RO WIET SN PP

......................... & JEH pa LeS™ 2 W1 2315 W Lgd 0,55 o> s - 4
.......................... TSN,

........... gervinenns Lod Ologa OLLS 5 80zl Jopoey (sl Lol f5-1s gy 2D

............. s Jrmmmammnnmmmanne 4G Clide S g ES) i i alls 8

............... ¥

..................................... O, SN e S Sl 08 T

........ oF Wy gann 0455 WS Sl VI 0 5,08 slael e D) Olapud) (524 8

.................. LHM\WJ_,J.L'IJAJY'IJM@ -9

P e Jls 0 gSULaaST il o 0L g flasl domy il slodall 5, — 1

(O3l p Sy .ﬂ).g...n.:_l O ¢ Jllj..".'ujj)}.a.}"c J.,\._u'ﬁudgbc ﬂ}.b Sy )



G I8 R ys oS ST S gt By s pend] ST 5
: L_'.‘,HII;,,L.JI‘.E'.-L_.JA'. .._..L_.a_.ﬂ

LiyadgS gl
o) sl st LI

okt pladui)

P oE =3

S USe LE-DE PR T (RS0, B F6-PEL K B PR S0 U it

 Rahgiall dp kats] 2ot W, saledl s LAY
S A el 5 L gl 0
P L E g g T PEUI PNy e PR SCL




,,-@m Jua sl

ALl Tomad Wi
R SETPOP X P

.J..a.n'J'.I\L:..."u.




8 Rupgloxt) Host)

o g

e

51 e 1yt 48K 0 LR o ItruLJLJ_a.dluIJ:a‘_.Jr.H-u‘ﬁJq_.}J

,#‘#‘:gdu‘e--“aﬂ.}-"fﬁﬁ-'wﬁ 1

S T B £GP G- B S, &“’J‘g
,...,@umj_auu,-m1c,._.4mﬂﬁ

E S dabyg0n gy adl gy sl il g g SLall | B it M ]l By
H-ﬁhbkﬂgjhlhu.k’ﬁﬂ“!miﬂﬂfl#%

A I g AsanSil ot o Ananks ) LS By
u1y1#1uutgj¢ujjut_udn_}ﬁé

i gy e 3l o ol ey b e a2 S5 .
u#1uh,§lm§JLﬁH1c.,leMi

e 15 2y SUl bl B LNl e i S g]ﬂ
PR VPESTRE, R S R VRCR S Wi B 11
Js“ﬂl’ﬁjt‘fdﬁé .

m;dw1hﬁj’lﬁujhujﬂnl!4}w1w1 $ 12
M—buﬁyh}-‘fﬂfjc;'

e A m}m‘{

'ﬂm'-.imm.h.m

L WWWWWWWW e e e G e o, e et e A el e mwmw

M!J—I*}j{b‘ﬂhrw1 t_...._" l...l}_‘,.m %13
e IS Sl o g Tl gl gl LA Suny §14
kgl aliall ) SU e c..aﬁ %15

Ty Rty 131 el el §16
H1#@Mﬁjﬂﬁ1#hulrﬁnh§ﬁ 217
. lall 4

 paailly Jool plial el o 83 %13

Rl it plly iy Byl 13U ey 119
SRS PRRE P g,zu

- haall 14l Oy 521

RCICPCENSI RPN PRI JO gzz

49 4



IS VNS T g FE PR W ESPR P VU T YRR PRI C I & SRS [

A L L AL By SLSSIL e ke bbb ool ity el 218 anes LE
Ioddey Rond) WSC50 Mhmns s 3l Laaincll W oo dudall 0 Lpalenrt o8 20 B SIS
oy ol SN sl el Bl e o bpmas el o Leals o slaae ) e

: h#ﬁm;tﬁlwiguwh?!ﬁgaiﬂ A8 LS :'ﬁh__ﬁ'ﬂ'lu,h.l.]gie_,ud!hﬂﬁ-

I..Fill WYLl e LU e A8 paema il rl!gl:!j]I;E'j E_'T—J"r'" Aaead S
by e b bl oy s B 810N e R i £

. Histology ; lea¥i phes ds¥|




_ pcRlantTissues)pduibuitidonni¥l, L 2-2

aday o nkell g1l a3 U e LS Bty Ll e Y1 SUL) B S e 035
L ULl e LSSy i ks e T ol e gl il oL e 8l g
52 5 Adlatll Ao 0 e s A8l 1 W Al WO e o ke 0 g5 Ll DU

et Ll it

. \gagh gy A Al il . 1-2 -2

B3le s (Ailidl ) dusyin o i 3l L ca L) sliel o5 2l ki) i1 O 85
Apical ) fid Epagiu pall iomniNU o Eopm B LA B el Bl Tal sl
ot Sl e a6 | (S S daan b Dt b 45 LS Meeristemaltic Tissues
Al et pall Ameend¥I B pas adea y L8y 01 L o e Ll ¢ 11 g Dbl gady del o d
doaston 8 Rl Sl J el 421 3131 4 A 5 LS Imtercalary Meristematic Tissues,
Lpatis sall ity - ¢ Lateral Meristematic Tissues ) LU Lo jull doei¥lyoasd

o d 51 Al ol g Bl il il b U 0 LS Rk Bl ) Ly

; H-ﬂ‘-‘-ht...‘n'l.:g-.:.:..uru.j.:l.-ﬂ&“hﬁ;ﬁlHJﬁbmﬂhh;#bLﬁll




+ A ) s . 2-2 -2

(12 J ke ¢ 1-2 500 ) BT ot Loy 1 1 gyl IV S e T S e el
-‘."j

o bl i.Ti.I_.JI.:.-I_:I.__-hh;'J._._,jJJﬁ .‘un...i"ﬂli'lj_.l a2y Jas

Azl gl sl bl
- gadll y Ll el g0l | Bl oAy SR el \.‘! u":___,.ha.r-..ﬂ i |
el g i Ll Meristematic Tissue

!gmuwgﬁé‘ﬂ#&hm;au__ﬁﬂw*j ol ) . 2

.@Jﬁ;jam__.u“_,:wl ) Rl g oy B il ¢ Ground Tissue,
| pasdS AN B A a0 el el R de g il i 3
Sl e B il et ! ( Epidermis,
S Jila de Bty
oMl olasaly
:.L.uu L e h}.ﬁ:_;:.,;_,dﬂdu.wmam.nja*j' S gl 4
sl L Legad s ﬂﬂ el y kil ¢ Vascular Tissue;
PP L T B L L S PR
| SEIEE, (PR

( Meristematic 1 e ﬂre’-'m“w =%
Aozl darpy (12 Boppbuadipbii¥l de sl §jads juy ol pdl 4o

g2y ool blLis s

v iy g gl pabil s =

e g =

o ity ) gl s =

52

il [ S




A (22 gyl ol S e el el ey
c el el el =
¢ T ol W L
! el el =

, g 6 Al gy o gy A 3l A £ 1 (20 2y g

dak | S —

C Oy il ol Oty ) gl i (o i pall el 1
¢ Apical Meristematic
‘ Tissue )

oy gpWipadl | el Sl el Sl e el e 2
S e Sl 0l e i mdll ¢ Lateral Meristematic
@ Pl a8 e iS5 42 Tissue)
el slallly i e Ly il
ol S S5 ey e 3
b0 g . aaill
Sl b st llthu1ii.54-_.il Salalt a.q-...-l T e e M B
gl Bl e Jydes iy LS ALl plll s lias;  Imtercalary Meristematic
ol By ¥1 By ) G o ST Dt Tissue,

Bl g LELAN Sl g




2y JKs
| saiicitak (1-24

)
i t_ﬁ'l-hw

e [ S ol
= .:l.lll ‘lr" -



; (Gru'ﬁljm}rhﬁl'wl 5 Lil-'i

Akets Do 8 Sty g DM o BRG] i1 053 WA 50T 5l el gy
A VAV g iy 8 AR SR 31y Y1y Oty el
ST N TS B gl e SN

(Parenchyma ) s Ji i 1
& il L 5 o ) Ay B a0 5
s (22 U5y Aabas jl KN LS
ot o 3 By ] A1 i s o3 ) el
By B S e o L 533 T i
RV [R-t CPLCENT RTINS, PR, TRV
3.__1;_. SIS U3 s I S| s AU
. ( Chlerenchyma,
ot ekl Al Y L a3 - 2 e
b g g Al O ey B gl Lpant fad 5 Cailda )
- ¢ Collenchyma ) 8880 a i 2

Aadace Lgilydor g U glaze B o3 0450
LWl dz g (32 50 phe 2 S
WS g o bl elas) gbw praf
I by o Ll .;Hu1__-1~l,,imuul..u?u
R i SR P SN FEN P EPTCL A
Lot 3 g g ol g o ALV Anla 4 31, 9 5 OLE)
AAA o ad UL Gyl adee "jw_,ﬁu
PRI U I RO B AR N
Bl dy il el oSl )
ool B lpa GAE g LalYs e lalis S




. (Sclerenchyma ) a5 )~ 20t 3
e L e Wl Oy NS dits 8l oSS
A ASC LA g S ) et
Sty BN e o | Ul gl

(A2 IS oSl s oy e 5

Sy (PO LS SRS VPR E TE

o O PR

D S e e

Ak g iy ol 0953 ¢ ¢ Fibers ) Uy 48
S et At

Al M e sl el !

Joo el amy By 8 el L LS8 0,55 Sclereids ) (L) & gl LW -

v 8 el

. ( Epideris) s 2 po : U
RN EITE JUCH QURL S SCRESINE T RERN U PR [ S P CPREIT e " R[SV

S el g el Bl WM D80y . ) DL e il Rl LU e ey
o) LA Jals e § ety Rlad-ly B bl e ke y S | Bl L) pdass
32 ey el alaasal g (h L1 LM a3l SN
: .;Vas.n:‘ul_ﬂjl_?i.M S el ¢

v el y sl ;,.r."al.a.iagm,._._..,- Jla eldaliy ol W e feall Adle ) G ainas
o Ul pdima S ok el o g Rl 3k 2 351

I-d,ii';_l'.]_;,_" l-'_'T-'_II ,;‘i' .2-] I_Ii:-\_'..l

EWE )

.q:'.:-..'l.rl'l:_ iy :ill:_r :_‘;l-i__._'-'..r-_.-lllpu.._'-'}".,,_..j_]

. (Xylem Tissue) 23 nss . 1

8 Bl i A L1 202 0 L 555 el g ¢ ks Bnafio e Wt o i e Ly
LS b il e 98 L e W ey B gl g Al W JaS) e g0 gl
. ( Xylem ‘n’esscls;ﬂ,:d—hi,aﬂlgnu;a_,hjéﬂlvjm

56



Xylem j ot Lagi 4y ¢ Xylem Fibers j 31 Oy ¢ Tracheids y olaihy

ety ¢ L Sl Ay oS b Lt Lagh o3 B ) B 1 ot lie gl jali . ( Parenchyma

o il i3 A ) mmteady B A ) e LR g dld LSl Da )
32 gy (5-2 Sy B @lil oy Ll LEs

-

H_'- F

L ]
CEL N

v
]
g
°
;
.

=
-

g P g et s Y1y leadll L (52 S
. ¢ Phloem Tissue sdll asi - 2
¢Seive Tubes ) iladl oUW 8 WM e 1901 o (6 2 150 dbmlll pe 045
elnldl Liipy ¢ Phloem Fibers, (=l 3y (Companion Cells, i 1 Ly,
o ! LA Sl ey aaid LS et gagery o ( Phloem Parenchyma,
gty Sl g 2455 A0 IV itk 3y

t'u:JJ'-E,.-.'u ( 6-23 55

Y
-



Ll 5y Lol 3 AL ) dme i il 32 Jpd

byl F e G_.u_d1
ol Gl Baker W il =B jylalia e W — e R U SIS §
| s Yy | | I
o il il & 5 ¢ gl sl - i g Lt — ¥ el 2
Sl 5 M -
Al LS -
L b ol Jols gl | bl — | B il Lt - L O
|,,ij FPREL] tﬁl.-l-'ﬂj 2l ezl y Blygily
o gkl |
S el 4
cOaall yoldl L - | G S (il y
o szl —
cpH - e e -
o pillg Sl — | . LY -
o 18 Ly pimal) Sl 31 L - IS W R (PT, | B oty
| A 1 L |
L (| DR R PR S L [ P 3 skl I -
e R
- Ayl -

LoVl [ S il




BN e e pams i Bl g W) 055 L L B B UM e LS
o g Bl A s LS Sl W1 s el L s 3 ¢ s By Y o
el Lol g b o oS g5 0 Sd 5T e e
el 0l Al il e
- (Epithelial Tissue ) ( Jually 5\l il d
. (Connective Tissuey ¢ ki Ji) plia pomnidl

. ¢ Muscular Tissue, izl e

. ¢ Nervous Tissue, !,__uh E""'J'

. ¢ Epithelial Tissue G ) sl el
ey ( Glands ) saall 55505 dommnt! s gmall iy ) bt ks U1 el 33y
1 g ke Mgy
D B8 gl oy o o 8 (T e s il o5 gl o By
( Basement Membrane ) gaelislis e 5)\glll monmidl L amar gt &
il g gelams s Jod 5 LA Sl 3 ¢ s 2 450 3150 5 gl el LS s B2
PR gy Ak By
Dt Al S L D paal lad bl medl s
- (Simple Epithelial Tissue, la—Ji 4 lshll pmdl - ¥y
. (Stratified Epithelial Tissue, 3l )\l pad! : LG
: -H-,IMM’H
ity g S 1LaE I dead | ARl LY s ey e s S| Sale b..._ll..,.ﬂh
D ST sl S i it e N
T MR [ SERE

B B e e o e




(Simple Squamous Epithelial Tissue ) ki 45 2 gl o i1

Tabins gad pedl dda ) M1 o By e Al o B gl Gyl g gl e 008y

(T2 15 ) aB gl iy S s 81 D135
PE S DK IR U FCTTIPRPT SHE PP RPUL S (S [P S
(Filteration s 2y ¢ Diffusion ) jLeay oty bl db H a I W5 s =
-2 s gy

gL i ~ .~—',:| e (A Yl i By e |
_'ﬁ.__.__j'lhrﬁ.}_)}l,‘g_:Lq.E'ﬂ'la_-__ "Lg?-l;_}i&u

- (Simple Cuboidal Epithelial Tissue) o)l o811 gl et 2

Lk 31 pelly s Lpabolie b o g o) S LB (e 83 e Al 1 348y
(B2 Sy Al LS . by S
gl 3 a1 L 3Rl paay g A Dl il Bl e




(Simple Columnar Epithelial Tissue ) k)l g2 vl )\ glall i, 3

0855 ¢ \pablie Jlldacn iy il g et (S0 sl i e 0485 U
92 U505 Be ) ) i b g By g LY e

c 3l e g elaatl ke B ol s doe g

Alaally J1 A1 Rladly Ja i (g3 pesd) (55l el A2y il

.(4—1._!34-?']

(EM ) i pgmafygn |
.M'.,JA&L|;§J}Q.-J1L§JL_LH1F|.[9 EJUL';;:I

T el g gl (2l il 4
( Pseudostratified Columnar Epithelial Tissue,
Rl Sl s W il s 2 WS i ot S i 10 05y
pladil] | b iz ot e OV W0 SARD Bk ot 0 450 el O - g U2
gty s By ¢ a1 S AB oLt ey ke il
L2 5y o O3 el gl
Aal 2ld 8 Sl el oy g e iy B ) i e
-2 ey _-,I.f,.i':ﬂ_, Llad-ly gl s A 5 paimls (o

PR ool ey 0

(EW )L gms e

il

kgl BT el 2 penll oLl el 10 -2 1SS

=

it [ el L



Mg 5 Ao g ad ey e Ui el N E 1l (- 2 Jpd

b 4l o el
Iy gkt e Y1 ey —
JrIree e e gl Gy — i) A5 gl i ]
b plly ol g b ey o1 Ly -
o g il Uiy
334 - Lo bt - ) a1 2
Pazsil - Alalll saall AU, -
Liladl — elaatl itkey - ol 3 gonll g ylghall ) 3
A~ auall jaay wilkey -
ebazzatil -
. pakt J1 iy .
iy e R REEPRMPER R I SRS 3
]
A Sakall § e S 2t il iy - i
el

T G
thﬂ_fﬁ!‘dl &Er'l_-h;b-u_-ﬁ g LSl doel g Liie e 8 o el ,‘gjl.i.':'l.lla__.dig_,ﬁ.;
i PRI L.Ju..!fh el shimel o el o Jablony pgd A5 5 St

Pl S il B s b el e (S b kel el ) e

[ bl gl e J

e s




L,fﬁ'%"f;'l 1_;i._.'J.'n.'- .‘L-_:_:.'.Q.EJ! _:Tw.hl'l o |
¢ Stratified Squamous Epithelial Tissue,

e kil ¢ L o B o 5 o el Bl gl el 080
il o i ally o cuelEl eLiall ke dzdy Lafie gl s g O S0
e ) ol gl e & g8l o) Bl Lt el ¢ el Bsaze LY
C Bt B e S e S k112 150 (Squamous,

o g il s gl i | Bl (gl ) s

i 15"1 ,_:._’.I.i_-].i._lhj-| u_—lﬁ'_g E_—-&" 1.LI|_,:;|__I .i‘_q,-

(g G Byg |
.ﬁuf|jﬂm|gji#!a?_dk.{ 11 E;kﬂ_':.
- Stratified Cuboeidal Epithelial Tissue ) 501 all! gylglll ol 2
poall Lo Lol ¢ IS e et g Al AN Ltk 0485
(122 (5 i ) el el 8 LT i o DLl s gl

+ i gl ol 3 A SRS B el Ut e
(52 Jsiey A Rledbani by el D

] w4
- ""'*fgf:ﬁfﬁ’“ﬂ
b

LRBCCo000r T/ M
00 )

oSl Bual) glalall il 12-2 15,




S Ll I A8 g Ayl el ot g gl Vg Tomda ) Al L3 0 S5
(132 185 Bole Lama ity = gl ) B3aca 0,68 L delil s Lo lf e
b el Ry B el 8

3D ey Bl dnih g ald e

¢ Stratified Columnar Epithelial Tissue e poalt slall gyl o 1.3

= Ay Sudei seay s

o r:—_‘.‘.’-1"'-'.li|-"-g_,.¢a-.-l (T
ozt audud g teddll x lp 132y S
. ¢ Transitional Epithelial Tissue) J bt g)ub)l o 4
gt el ilﬁgﬂﬁa;ﬁ;ﬂm‘iﬂﬂﬁqw1w!hﬁg e S e 5
J.'u_.s,miaQma,;iﬂaﬂumluunhwmcymmihﬂumL,':.l.a-u‘,s_sjq,;glj.-
o 14-2 Sy el Lol e
lda gl (g ALaSTT g ol AN it T Loilon ahnd LSS i e mmcll 1k LY 200G
g
.i,,,li.lur}rj.-,.lm_,uglhln.:llli.i'l.h.;fie,_..;hu.---kzﬂ,*l
'Iiﬂ|JiJjjjlq_i-uﬁ'lh]_f'-ﬂ'ﬂ-ﬁj}ﬂﬁm}a&ﬂﬂiiww&qwﬁmhﬂip.hjﬁﬁ'ﬁ

.‘5 14:-'.1-_'

g e

S a3 paia 5 e el 22l Al b g Js grauad
CCESEy Jpell glglall A o0 14-2 1S5

A5al A

64
¥ [ 0



'IFHEU#JJE}'}M'Q}L’EHE_hE_If[ fE'E;JJ.L'!-

Ayl 24 pm|

- lyladel - gl iy gl — - i A el eyl el 1
el -

T 17" _

N Rl -l s Sl gl - o oSl gy lglall el L2

! o Rl Sl — | .

il - - Y Dy — . .i;:._,..nlldl_'nll..g-_;.!.&hhb__.uﬂ.i

M!,;.ujhun—l .i._.!,gl.uw—l - J gl (gylplall el . 4
. eLiacy) i -
Sl e g -

. (Connective Tissue) ¢ kil J)) plall gill . 2
e..-ud'u hLﬂ1Enﬂ1ﬁhﬂh¢¢Uﬂ;h;mljiﬁLﬁl1pwHHF1 hﬁfﬂ@ﬂ!@«&_}a}
¢ Supporting Tissues ) sl
opt bl E..—..t..h Gﬁ.ﬁ
: {Fihl.‘.‘t"ﬂj-l_ﬂn.l'l{._l.l]
¢ Matrin g LIk Ll lgke sty y ¢ Intercellular Substance ) & s g 35k (o )

skl (i)

phy e kot Ly s Yl Bae e b e o Lpaa deais Debial) ) L 0455
;:15-2_15.-1;.;1_3..1%__._-5!.1.!1-‘-,..\

e [ Gl Laasll




. (Fibroblast }J;,a,.uu.m'ﬂ ¥l
9555 A iy I gty g ot 3 Lgpmmm o5 3l 5 plLill ol e g WO 61 a
e A \gilay . (Pusiformn ) Sl i) s Ul glie b gudy de i
+ ilonin 8450 Gl 330 il
PN e i e Ay el Bl ey Y Al anls
MY A DS e g plidl el
X Macmphage;:;-_ J_?ﬁlk,.aJJ1 2
e Ll bl e N1 5 s Al B e gl S Al B o
RS
 eelia iy 0L Ity el e oy il ol 1 sl i eda i 0
. ¢Adipose Cell y L il .3
pihepldly A g s Latsd S lasd ol gy IS, Sl s
- o Lilr g a3kl e e s 0450 Bl s Al dlomy it 455 Lgd
Ayt Sl e 3 A e g LRI A b2l O e ) S s
 .¢Mesenchymal Cell ) it lia i1 61 4
Sy SlE amtiis b Ak by e plll el (S 5 B sl s
¢ PR o TG Wiy Ao s
Wks o f P ol B0 S e L o il iy i A AR el
colldl gl alall e
. ¢Plasma Cell a.,.nﬂu.,iii-.bHB
O i Y Uy e o 8 s by iy g1 W Ry S e 2
iy gl e gl iebdl e 5 diy e Lpla B0 e L il y SU1 BB plasy
- ribmie Bkl g3 gl O gy
ilar 3 lagalyys oalsy ( Antibodies ) ialall sl 0 5 o iy s 3455 80
S ot e

66




ficMast Celly e

el § 8 S 8 g8y ¢ bl el e LY el g ki o ]
PRS0 PR UV P PSS TSP Wy

¢ Histamine j suslimgd e Wil ol S o0 gl il iy e 4
o .58 o g ) Sl e sl thianl) a5 33 ol 51
o (ke R Bl (5 128 L a5 o] pm g o pen
gl gl ks
Gkl e plialh el i o5 Y1 LU e bl S Gl sBAe ! 55 MR
. ol iy ¢ Pigment Cell ) iilah i3, ( Reticular Cell , 1541

White or ) dy) 4l gl JISLINI o2y SUIN on 1) 93 pliall o) b 4y
S D  Yellow or Elastic Fibers i b 5 e SNy  Co lagenous Fibers

. ¢ 6 -2 Jsu>y ¢ Reticular Fibers,

Lyﬂdﬁﬁwjhwlﬁﬁgidultlflcnﬂﬁ fﬁ = 2] ;:_:J.é'l_:

Lkl sl e
B TR VP TR DU Fit PSR L Ny [P 1
o oS i I8 Sl e e Al e S b -5l
5 45 ] gl 8 A Bl 35 ¥ L
el gl

,iJIJH\ULr\'iJM‘EHMJUJLJ‘jHMJE o A i a2
0555y hall U g pdesy o SN 585 o By ity im0 S dlediy O
! LIS By 8 ) gy 55 g
gqua,ﬂqﬁuujumudeﬂﬁhi__‘dh,q__..ii - =8 e |
o Eagd UL e A8

t..mj:i-_-l_;ﬂ_r.!u;i”u..u1.udl*jqﬁ_,”...,a:
g




“(Matrix, @\ i (Intercellular Substance ) & J&-\ v 53U ()
o Pl i g) W gl b 0585 iy e JSCE Ll o ilonse WS B30 K2y 0,55
L DUINI g L ey UL ks y (o o) ADls
s dala)) Aol Linad =
Ayl e 3L 230 ) ol gy LG 1 Y U pLial) s iy
. (Connective Tissue Proper) | sl g -1
Legs JS iz LS ( Special Connective Tissue ) (jaandly b plo poi- 2
P SISy plipl sl I

R
o S

o ( &%’J ) Jl,l'ﬂ'} FFIEENA U')'-‘F' ot ‘..g.h.oj ‘_,J.Lg.‘l alzl) :_—-—“('5 2 _tS_‘. )
o det Nl pladl el 1)
Loose ) USis 5l ) plio s I SLINI g LU (0 5L, gaes BBUS o Gy 525
.(Dense Connective Tissue ) (iiS ol aiy (Connective Tissue
G 5 LS BN WAL s LS 51 - el ) iy

| (LSar ) gl il
g plis s 2 (D) lhs plos prasssi. 1
.(Adipoes Connective Tissue) (Areolar Connective Tissue)
(Reticular Connective Tissue , Mesenchymal Connective Tissue ,

(Mucoid Connective Tissue ,

ory

e | ~I"JL.’:.H J.aﬂl



gl gy Lad g T L3305 M daliall i SV 1 01 g T - 2 Jyas

PR |
e
i Y Laaay ot
g sbika kI 5 iy st

. wrbastly

ST RELIET S

- Al ud g -

Byl e OIAEE s Blal ~

sl |
Tl & g5 Jalaiy -
bl P Lains

Al —

Al -

s | ot
CA L] S gy Mg pliall a1
RN LIV PO P 0 PR P P I (P |
Adlesll ol LM gl =
el d ey LeS ¢ Al

(15-2 JS.:-] FF IR e T, S

T 1 S | ot alall i .2
d:ﬁé‘ri‘juﬂ PO WLR I E @}H
gyl § O gl C(16-2 |8y

e e 4y daa 2l plal) el 3
A By gl o 3ol ol

clphalll elaaetl LT e gay S thialall i 4
el L aghs sy A1) daball At
S | g gl g aaabe s S0 ST LS
172 8y A 05

$ el bl = 08y Ll pliall a5
h;ﬁ-“-qhtﬂhwﬂhﬂ!hp

s i B3l B e

[IE—EJS:-}

it [ S el




(EABW ) &g By —
.;-a-'i-ll_;L.nJ'ue._,..Jl (16-2) |85

¢ o) il g . ( 172 55

S gy () (WY grsdypn
el el 18-2 |55




A IV RS a5 ) ity S gl il 33 B o)) i) o 01 g
: ...,_ifﬂs'}

o) i Al ple a2 IRt U I S |
Dense Elastic) (uis 34 pls Dense ) (=i 55l o L2
3453 (Connective Tissue Collagenous Connective

_ Y _ LY a2 5y ¢ Tissue
Arp by el SN S 05y O Ll g &gl Al

ALs(Ligaments )&, 01 S L O SO B S
IS5 il s 8 i e A3 LS L 2
. 212 D (20-25 19-2 1<y

aldl dasf T omes :
. {iﬂﬂ}ﬁhﬂll_ﬁi _&__‘g.I-I,E;JIJ..'._']PI_a.EIE___.-.'I1 .{IU--E}_IS:_'U

el [ S Lo



L EMI Y ST O sl (212 45
3 *,G..;h:i!flt'_ﬂ-ll'lh‘l.ﬂ—-U{Zh
b OS2y Loy ( Bome ) ooty ( Cartilage ) Oy paall jaaiadl pliall gl sy
il y pl g L | (el 58 0 gy LS Ll
Al y danall Laplie abad gl JSCadls Bls i iy gl (s 83001 0 48K By it ot o
S g g Bl A adsy  Chondromucing gy awl sdlall od 5 0 g0 2y
Bilos s dot i Ay ( Chondrocytes ) iy mall Yol O o el Wiy dids 2y
¢ Lacunae,
0350 b ¢ gl g Bl s 3 g gl LI 6,57 1 B3l a1 A6 By il
M AUA] dilonta g RBLAS &y glimt Juy 4330 0485 Eoe ¢ Hyaline Cartilage , Ouis Oy a2
G850 b gl ale 01 e el e Rdlsdus Gllis B £ ) WA dr gy (2202 1503 Led DL
o R e L e U wd apes ¢ White Fibro - Cartilage) o dd 3 el
LY b 3 g Laee ¢ Elastic Cartilage ) blss 3y af 0050 4dy 0 o 2l gu ol 40
- GOl e B U s LT AUl g1 &L

A ey el A sy e 222

i:.-fﬂﬁ ~IFa'..=..1'| il




T g iyl oy 53k el o BBy By i gl o s 5 Lo Lo ol g
LT IECIPRS P T E s U Y | Lo | FCHEPPNT T O L [PPSO S S L4 [0 WL S

~laaie g e bl a1 0G5k S

¢ Compact Bone y cewzl) el ]
(Spongy Bone ) a.a.ball 2
Laaall Y1 8 Gl W o 3y pimall ) L) Ly Al a1 0 S
iy Bl iy a UG, L) Biles g Ostencytes

BONE ) iaic pilien 1508 e 0350 ool 4331 81 L gt ot qlinld Ui Ly 5

Al mandly U el g3l g Gk i i Ly el e £ 4 Lamieldliae
A il lood 8 Liiomes pilis [ oY) el L5 o (o B Bk ailially f iy pliald
piliall Jeni s owteaetily b il e Y gl e 2 Haversian Canal) o dasld eu
< gaid s gy ¢ Haversian System b o 3 g B s kg Bl iy 38 1 Bamie doadiall
L Volkmann's Canals ) DL g o g oui i i S b il p Lpizns ms o il

rEE | JEPY




lﬁfﬁbq.il,q.lh.-.hE‘Lidﬁ;éc.@u,hmwgﬂm‘nﬂwhwmj
pamh Joliy gk g bllialize b o) g gl gl KA daS 2y o Conall pliall o 25
2402 158 el B ghady bk gy

PNy i Y i B omlada . (24-2 15
. Ihe Blood , st -
I Baley WS o0 O s pllly - Ay B o WS (0 Ly 4 iz s o plll g
Gaor o BT el 08 padlides Jpas doe SUN G st Tty 3l g (LBl
a2l (65 e ganmy o pa€ Tl iyl sl el AU S e

S5
2 il Jl_-.-.i-‘f'n?i-r-.ln.ll (Tp L LFLE

.( Red Blood Cells or Erythrocytes ) .d1s4 yis (1
.  White Blood Cells or Leucocytes =0 suli s 2
.( Blood Platelets or Thrombocytes y 4 psill Silm i all o > ol B




pee A PVURR P |

& x5 a5 (Red Blood Corpuscles) jod il SU S ) Glagus L) gk ey
pll L el 1 e iy g ¢ 81 ) Agike 055 g g ) ade o 8 JSC0 DL Ly Sl
ol ! ik el ey Lgiilplyuu,wymmgmb,is.:_,,-dt..,}-igi,.;-\
) g 510 S s Al S| el B O i pglis Wy oy 0L (8.0 - 6.5 ) ol
(25 -2 ISy Wb e

- ¢

reh049

. ‘:e ¢
plraady s dsecladia
i .;:L_.;ﬂlh_,.i.-.du._,».JS 2) 5

o= 6000000 - 4000000, L DLl 83 gl L s ao
& > ( 5500000 - 3900000 oy sandt £ )z AN 2Y1 g sl Il a2y SOU
30y pldl 2 SN B anlall Al e ekl alll LS s g il ) Sl 2y SO
(Carbon Monoxide)d sS3) deeS 51 J gl J) 2 pad) Dl By e Slads o I 3 gana) S

oo dns I (pll Glias) ( dSsall 8 Aols s e i pld) L 230 sle o
S Wy dis oS V) e Lok ¢ i plSpan S Y1 g2 S b LS a 045 S )
i pa S IS ety ol o oS e S 0SS 51 Sy By LS
(2500000 g 50531 . Ly s g (120) gy Sl b o) ol W Bl 3 20 ooyl
ol g s B ) U Lslom DB LS sls s 8 o gl U ISl (s e B B B
cAad) el p) U el plaall By Jlondal) g SN 8 S o)

Ameni¥) [ S Lol



D el WS . 2

i 3 e LW Ll y A A3 Ol gy 81l e (s 2f ks WS 2]l aldl WS dad
C(25-2 155 i

Sl 2, SOU ks (11000 - 5000) AU ot G adl sl WS 3us £ )2
055 . (700 1) Jig ol aldl WA 1 ol aldl WS 348 i 03559 ¢ pulll oo i) gl
ia'!,]l@,»J.&.hJ!b,iaani_}.qcﬁ:;,dwgiw,auﬁ! Ju.b*ligi‘_,a._,.,hfm L% dae
o 2l 35S Ol a5 Sady cpull o dl ) CaSll 2ty SO G il (16000 1
cAol> Lo Y

DD famdy Ll g JJi S| all U el

: (Granular Leucocytes y L.+ jaJl sl Lo : ;J,ll

ia LI Lol 5 0 4553 it 5 Do o el 1 WS> o 6 40 1l gD 2300 sl 5 gy
:@Jmﬁ@wwtwlﬁﬁuﬁm;
I - ST suadl 0 (%7040 il 555 . (Neutrophils ) dua) o sl >
. el
pud! LS ¢L_<.u sdall s (%4 1) g5y (Acidophils ) laad ol sl WS> &
¢ it
pdl W3- SN suadl a2 1405yl i 55 ( Basophils ) suaddl ol sl L
o gt
: (Non-Granular Leucocytes i~ ) adl Wh> : LG

P ey At g 050 b 81l g Sl e LU 0a 230 gl (5 s
o pl L3 AUl ¢ ol e (% 4520 ) i 355 ( Lymphocytes ) dialll L3 IT
o) pal L ST ¢ ganl) on (% 84 i35y (MONOCYLES ) bt kil &

T i) s oy ¢ e Al DY e a1 93 ad] pudl LS onl
.M!ianJle,_JlJt‘_}."uhmf.mgﬁu

76

o) [ G adl



-  Blood Platelets ) & it coniall . 3
31 gl s B O M) A § i B gy gl iy S ol B 8 By A gaid] il

sl o B g Y Ol A B Ll g Ot 83 b el Cilsdall e i 25 2 1500
L 205 g Lo 1510550 8150 e g o IS0 0 i L (il ol 3l ey
il i ) Sl iall i g Bz g o ¢ Thrombocytes ) 4 s

Sl B el Dl fallil oty a8l (4 D) e Dyl dedall el o)
paikad L glall iy Jlmbaily LS00 B el Siledall 3 S el ggeligplad (10 9,
gl ¢ Thromboplastine y pawdh you g 5 g ol 5 o g 35 B by i) Siloniiall R y
S ( Serotoning g gy el i padll Silmdall g pdy . pl) i ket b laga 13 cnly
8 gl ol o 1 RS B Ay

. (Blood Plasina s . : L6
pldl et e Jpadl S ilmns Do gay o pudl o B 1S pll Lty feg
oa (90 B0y o s 098050 (N055) Jip sl Baas 055 U pheh 04k 0550
S gy gty Doy I Loe Lag Il B Bs g s Ll Sl 22 (%0 10 Eley o Lyl

- 2l b 55 ATy gt oy g B

¢ Lymph ) sl I

kjmﬂuﬁjllhhﬂf-diJﬁng1aﬁjhu~i'ﬁ'lybﬁmﬁu Ry
ki 3 [ i g ol o grme D11 o 2 B ey Gl s - ( Lymphaatic Vessels,
i A 050 8y Tl b 50 b il
75 g ] Al 3okl b i ki 5 e ) ol B L e i) 5 gy
ol e N B e a5 Al L

. (Muscular Tissue) laudin 0. 3

gty cadall sl ) i s ] 5 Adral) gl (U 6 1 1 33 01§
LA i e Ja gl sa Lisalf a0 Sl s o L B85 L el il

77



SN adn g p2d s ( Muscle Fibers; Lloall DUNL 005 L 0 Joall w048
Sihally 38 L Y (e last g aades 0 ¢ MY0SIn g o plll g Acting oS by s e
- el By ) ) T
.fii'h_'y"ij?ﬂl_r‘l'--_im|~j—"-'
. (Smooth Muscles ) (Ll oy | |
. Skeletal Muscles ; 115 oo 2
. Cardiac Muscles y 438 ciaal .3
ekl Cmalt | 1
Gy (26 - 2 1Sy dy gt Cobeally L)) o5
Lighy p o g s A 055 g pbiins (gt LS00 ) gL 1 Lot
g
. ¢ Sarcolemma ) s elii Laall Lol By, B
S e Ba e B B
sl 58 ilaall fas 8
A ek Bk L1 o 15 g B gl A g1y Bkl slaa1 e elonll) Shianll o g3
(8- 2 dgamy

P g Sl 2

ol p o S ety Lgealdils duty gt Al gy pUAl e doci 1 by s N Al g ey
Al B3 g 4l

b b A Ml e
Ul e e s DLW gy e IS el Sl sl il [
Syl 3blaad g s ope de i IS Lmal i LE B

A il e ey ATy Uadains | gl 18 La ) Jdan L U

(26 - 2 1S Akl cofaaly
EMPJM“;‘”“&*J“‘%M1M*M‘LWE

ool Lmall il by g1 Laall sl

bl B idaomna g az il vy g1 Smse WSl bl il O S8
rthmally camd ity 3 il 331y B e ok Lghenss LSl Al p s

;A
78



ekl Sl 3
ol Lo kil e ! ey b 3 dodd i) O b o 5 Ak sl Y s oy
ot e )5 R gl il B oy S Lmall Gl i 1 pall gk e a3t
Pl e g (80 2 ey Sl sl ity el el i
Al ianll kil o SN b by phssl 3 slaal oLl lnall il 50
e s Al e g 0450
S hall il b gl I3 s o g ey A Lseall il e
cidabii o o505 Al aalt SU Ly
L | o s 3t Lt s any Lgimny il Aliaall HL NI s 5 B
- Intercalated Discs ) Landl Lol 3G a5 ¢ dga il
Hi el _a,ut,u.al;,,.jj!'_ﬁl.a!i&;..h calilalie &
LBl A B e B ke B daadl G 0S5 N

S It ( EMBS e

CEMEW y 4 g by — |
..:a‘:-'._'n.n.lltl}.'.l._l 26 - 11.}5’-—"




alesell Ll aall UM G L jlde L (B-2 ) Jsus

flil dlaadl RSl Al elol) ilinall Lialh _

o el s bl kb Sl Galed) Case Ja .gl.mﬂ._a.;hﬁ.h.l!
LS gt Azmadi i) R S| LY R

| s ey |

e N TS e P el il e 2

NFIPCY | % YN R W PN TN PO B | [ PR S N . Bghaall byl 3|
i s - Ao At | _

B e 080y M dsdase | L adllL;S edn s . Eladl 4|

i gl e Y
IR wogaly) gy P

. (Nervous Tissue sl =i .4

& AP e o0 (Nervous Impulses ) iaa) ool 16 by caall goeadl p 4y
L Aasls ( INEUTONS ) Sl peas 3l ftie WS o0 0480 gy L By DLy - )
T LAV W FRVIRE, 't VRS JPLTRE v T R JUFYYEy QPR SR T S
. Neuroglia
b el y Al A -

Pt 27 -2 Sy e U o S Lsaen L3 1 el
3 ) gy B gl o il o2 g (Cell Body ) il oo §
Neurofiy Lae Slidpi e bt g oy LS Lo oy &y i kb 0355 2l Bl el g
l;ﬁ{‘-*-hi'i-:-‘L-.'JJ-.'J'|C—.-‘l_ul_;fi_ﬂ_!&i?;11(HEEEILSGHHMES;_I_JGL.__jFJ[h!‘“S
MR Bl g Sl g YA DL
A SLLEY e 5 A e e g gV Sl i oy Dendrites) o sl @

A s iall

Blow 43 3 1y Al i 8 Moy Lwdl 1M1 iy 50 850 (AXON ) b1 B

pabl 08y (27 - 2 IS auslius Itk Uelow 0380 45 sl Dtk
il
80




DA 2T -2 M A e e Blimadl il y eV Sknd Ml Bl LS i
537 33 aam ) &35 Y 0555 ((Monopolar Neuron il s 3t 1
ol
s 35 Sk e 3505 1 ( Bipolar Newron ) (deil iits it 2
A e by b g ¢ Pseudounipolar Neuron ;) L8 Caill Lale 30> 3
R PR e
sdaza JEN o L 0350 5 o Multipolar Neuron j iyl siaze L 4
o hyg
- (Neuroglia) zall i Ls=
el gl o L 8355 e il ) o i) gl 85 0 0
e e e T AES g sl Rl W e S0 Ll D 16l S0 2 1
o iy b e e L o o0 Sl Al Wt 3Ly gl g il ¢

(=) ) €5

L RS R e G BTy ey et el L 8 5 27 -2y WS
- il o A Ak oy il AOLE Lme Ll p oy

- et i’r'.i:.'llll_}..n.'a.ln



]

w"ﬁu‘%ﬁdﬁdhﬂqﬂ-"w _

eI IIFLIY U P PE g [ FPE-ON I A, [ : R ]|

'-ai';-“--"-“'f-u-".,éﬂi'":

T [ ERTPREIP PRY R RESPRE YIS PR

k!

B Rt e L PPV P

Shedll pans g e g I w}ulgﬂlﬁfhl..... ........... S . -5
J_,-uri"

HHFH%‘E;W“FQ*"MHW#J”' o e b e LT

Jﬁjhﬁiﬁ&ya#lﬁ1dﬂt@ihﬂty ..... R R R R s R =7
mut,a‘h,dh“,,ulfa,;hrywﬁq,&.hh....; ......................... -8
s sl g3 i gl Sl

J#JWJ Hﬁ‘_‘,_-!'#.,i-_'qun'l:qu-m#ln:ﬂﬂ!“j}gjﬂ..,.-...._............1......-.- 9

A iy el el s B W ) S LB P
; ih.l.l‘l,ﬁ.p-._i.nlq.-

R 1S SN FA - F-C St §

ks ) (S g S s ) ] S 0550 L - ]
e I i
B P B e
 pal) gl gl Bl D sl gy — 4
o B At Ll Al dmeil e - 5
Sl g g i STl s paall it
- il S el Laed LS gl Sl e 3lle




sl Sl ke s G e B s ST
P A St lpdy e bt A i T )

el el
Sad Ll B ST L
i@«ﬂ1pﬂlﬁaalﬁrai5}iﬂ.ﬂd¢ﬂhﬂ!ﬁgﬂlw1-2( )
R LS R SRS
M sl e
C gl it dur g gl adl 3y )
SN i3 ganlt gl gl o g
e LNV VS 1 F e -M_Igjﬁd'bg}qﬁlFW#
PRl bl e bl il k) - )
e T chagediie
oo asall. 3 Al BT
o P gl B LN 1l o S5 2 gl 5
-« PSS [ Al ids
C Al ey L 5 v gl By g T .
DT i 5 i ¢ plall g L £ 1 g et B Sll Al - 6 )
3 EUPIE R o ) okt gl
o phadl el WS g g sl s : .i_,_igi-tﬁlal.’ii;,-aﬂ!idhr-ar
p oSl b ady sl g plall e 7 45 - 7 )
..1-..-._,.-.!.!.-..,1 .. L gt
.\p.;-....‘._.ll ;1 : f.l.hhd.'l_i-
@ ey [ P YT PR I )
;i | sl )
bl bl -
:hﬂfﬂﬂil'ﬁﬁlﬁhhﬁmhﬁ—ﬂ'{ 3
C e Sladi e J1 s sl DYl o opdl A2 L

a ]l ol J.bf_}ﬁju_—uﬂj!#ihijﬁ Il‘.llm_,,igt_‘.,.nln:'ll.1I-




fet Ol e pll WS e i 10
Sy 120 o g 130
ey X408 i ll2 -
O 11

<% 50.o . % 55 .
%95 s %90 -
o gl g ki it gy J e LS 1S5 0,80 ) oanl - 12

s
o L | P ekl
oAbl s woaddl .

adull ahlall s
e e e
s
T o A S D KD Ve 38 Lol ey ) i) — 2
ansil!*;dﬂlﬂq.‘ﬂlwm:-n,s—?-

e A R -.---J!"'_ b L e o o i SR P R -T ¥ Ehml;a-_j.!1ﬂl§ﬂh 4

e i o e TS e Y1 il g sy 5

ien Rk Jhea iy Vi g s adiadl miliall LSS5 6

P e e 'E e v ] ..r......1 4 I#m t‘ |23 . o | _':';3




s kil 1 r.'ll

Doyl

il ad ) o el ey i L e

.uj“_'.lf_?“:—_";-'iﬁvu L;"[-"I'..'-'..r"l'-'*‘ili.,"_-_"d"

- Yl ey el g laall

sl g

—

4

L ds gamb) o dewled] 82 200 085 (Ja¥l degacl) D380 (e 83,80 JS plal fpugdll Jols 2a

webaially 31 341y doloo]

ot degenndl JsY e gaznd
ALyt 1 byl I gt (
s el 2 Sl pLil gt (
31,8y dilasddl 3 L) gagesll gl !
wolaza¥ly sl 4 Bl aS Ll S el el
gpiills iyl 5 b ol Guabl @l el |
Lo 6 Gaabl g3gaall o llall gl |
]
sobazails Y1 .




cheddia, 1 -3
.i,#l;au%_,:_, SE pygis  2-3
- . Asdiels L 3-3
g il B SSEH0 . 4-3
: .;nula,hl__rh.ﬁ;h. 3-3
- ladbil § S 63
ol il b SISl T -3
ol b e B -3
il gt g SS9 -3
Cigpdalt S 10- 3

G S 11-3







ssa

l‘l

slattl IS Oy ¢ Lt Bl SIS 2l e 338 ) SIS e O g ] oY1 0
f-h-:_;-'i-'nl!h.l..;yrlﬂr. fﬂlffgﬁ&1%uﬂ;am1L*;*;JEJFJG}J&J#LH
; j@lj;lﬁ—dm

g g i 1 S Rale By s IS 040
A o 818 8 Ol pily WO Brdaze QUL I8 B sy gl bl S

; l"jllrf..ll..n-'- iuj'l_.bi.r.q':'j'li__-qﬁkf ) g ;'&Jh\.,,l.o-l‘- .Ju.u.ﬁ"g. ﬁ'ﬁﬂ'l

S oty N 4K g 2 Tt U 1 1 ol 1 1T 0 gl 311 2

el JUU oo (DINA a0 6kt g1 3 051l s )

. 88 I
P L | R | R W5



2-3 |

Al JUSLE Sy ey pand] e i o) e e flES) A SIS il a3
AS 301y SSE e el Sl ol ) patuiliay ¢ laies 280 IS8 0 s
: f__,.:.h.;l..i.:_ e e

e S ey Ly ety Bedaal) e s 1 Gy gl L ) e 8 ey S
v 3l s B b e LA W) St A3 o il I Sie e o ald o pdl Ui Ly e
el b A pateany LSS 8 SIS Sl Al oy b S sl e gl § 0 o Ly
i ‘FMJL"H!*_PJ

.JIL;\;II'I &g ._'_..i_i'__:.] gL _._-:- B gl LA :_...n'_.- 1 R A P g 'i_l__ll RO B ._l-':'l' Lol fal _..5:._'_1

R R e S gl i alldl o iyl Fal e g
L L B ot LT et LT VO Covl =T ¥ T
bl S iher 535 g (Salal ) Dagic D1 il ki 31 1 oo Do Ll A1 01 8
Brly Gl ey Bale sall S 0450 A S Ao paaiad SIS Ader e Al Al o1 Y1

. i.':.liif.

Sl 3-8 |

bt S 2y et R (D e S e Dl 3 s

. { Asexual Reproduction ) s s §

S P T el el g Vgl . e o 6 ) SIS sl ) SIS ey sk
B LSS 3 LS U1 L e o sy B g e s 1 ol g Bl el
Dyl o fE5 g oy St BN LS Bines 3y L1 A B e S
7 e e ger L I U

¢ Sexual Reproduction ) il A8 2

Py EPCad [ 5 RO LY EIPRYL o gt e RTICTIEPEE Siet 3 W LRl [ [ R 1 e

NP PR L SSS s Syl g=53 (Sperms ) (aldly caldl a1 S5 S S5

.;UH‘E}

89

J.I"ﬁ:ﬂ'l f u‘_JLi.I'-_}.-.m:'lJl



AR 8 2y e gl ASCEI Lpmay e B2 LS ads 0485 Ukl i fbe
- Al Litact

Hlasl Ll daayie Tyl dl Jl o SEL =5 e A e
c o3 e Ol LY & gnd ¢ A1 40 Balell UbYait I3 6 sy ( Fertilization
ﬁﬂiﬁg?mgﬁuhjﬂtrﬁbw;ﬂwﬂ1|QLH;HH[JH&H&JU?1WJ-!?J
P A T D o Sl LS8 et A 1 S izl S LS S R Lt g R g
sl oy plal dathe 28 el 3l Y1 050 iy dai
oL p i gay (Meosis g J1osNpL it s Jo¥ aeall gz e e ot SIS il
o { Chromosomes § ol g ey S0 sde adi i Bgedl B fam g ) il
Gkl g SLE) Lpob a8 Lla) Lohaall Wb ¢ ol s gy S LS st i 1 LalS) 2al
o 100 LYY 1 o 0 g8t g s g g g S RSN S} i e L S 5 g 2 R g
ki g kg s e gy S S sl g e B Zygote ) ieend) lal S pSl )
Vg Ll gl ¢Sty YL s e

. ( Spermatogenesis; (& el il oy i) 0 55 (1

Bppa Dl o B8 el o Blls ) Testis) iasl b (el O iy dlacll 08
Sl s B g B g o W Dl 0l s L 4 ele ¢ Seminiferous Tubules
¢ Spermatogonia; Jikd i L S Bl LM e g Lhlacs y Badaca §aila ok
Lgee gy iolas) Dbl Gl au*urﬂisgufzjyyyjﬁuk_,mnuua}sj
. Lh:l#tg.i...lf-m

AW kel A iy e oSy LWLl LAY ey Al 2 ikl SE E
. Primary Spermatocytes,

mbtrﬁlfﬂjm;ﬁbuﬁ‘}_n 4.11‘;:.%-1 Al il 2 L g1 d il LWa-l 2
Secondary Spermatocyie & ph dakdl L lagas 15 gy (o ) dpt goo gy S0 22 gl
,.v,..H 3 glowss Lo dingyl das el 4*"‘*" 9.11. A | Al Ol el DLl Sl
¢ Spermatids ) il ctey, L ag M UHH 0is sl (e T g 01 el Bl
- (Mature Sperm ) dasld) dikdt oo 55 J 43 ja L 5 LS 3 Sl ks il Slag ) s

90



-H:Lﬂml'tﬂml_ﬁ,‘i; ..|'l 3]."'.,;_'|
c(Oogenesis) » . 085 ¢ 2)

plaiil Akens aldl o (Germ Celly L g 1 bW F S ol d o gl 048
Al ik glas . (Dogomnia ) g el Slih o200 LS o aoslns Lps iy § 5l o8
At gyt 3 501 B2 gl Al U O 50 AL 2 gt Sk Wi ] Tl o) sl
()

A ol A W e I WL e ol 5 e oS gty LS s s e iy
Al eda 085y .[,F,-IJL,-F,;Jﬁih,q.lu.;.uaﬁ:wdnj{Primawﬂuq'tes;
WAl ol o] § i WS Alons Lo il pBl) ol JS5Cin y DAL gl e oS
o e g el B o) WY ook B N1 Bt L LSSy ( Follicle Cells y ik o)
. Ovarian Pollicle ) i llile -l

el o i b Ol aie e sl J1 A ale Y Al B Y e A
NS L TSYTPC | PTRREAE FEIPSICENT SLTTNTL PSRN [N Sy VEEN B PIRE oy | P




I,.Ij-lll_,r..u;.p-g-i ¢ Secondary Docytes ) L plahi e 3 L il § oS3 LIS 205
. ¢ First Polar Body ) J ¥ bl o U pond1 5 oao
L RC WO P PR g s O | [P [ P I PN TP ST
Mature ) issldl Lol 3y8a) 45 2y (Ooblast) ia )ity 053 S0 Lizah pnd)
Fal>| Luaws s ( Second Polar Body S Gl b et § a1 s (Ovum
D¢ T el L 08 S B b kg By () Tt g g S s
vk load 2Rl aloa Wl Lewy Aled Al l O s dmdal Liay o Bdeadl e Al A )
(2-3 4K,

gt 38

Jlj'-"‘lr'w
1

P X ‘

fl_l.'d“! -.-I. ™ 1__,‘1‘;5;’_;5! 5 |

wool /| | \ o ] s
. .J#;.Id*‘ el dayy Ju.l P_*b_l

;'1._._-J_"|'-,$J-I_,.#J.__:|"-__u_|£._'|. {2 3}_'5—:-
s Addadell et pudaa A SN eal _}m\d_jhll..n:'_léj

2 .4-3 |

Ly oY g phaadl ddoalinn SGWS 8 il gl g Dok o] 1 I 5 0 36 o 3 0 g e
et o Ay el by bl AR ey Gl E Lty o g aSUY pend) il Y
Al DLy Sl gl 8 ] el
Byl 0l A& LSy ¢ oo Y1 IS A L1 13 gadlly Sl il y ol ki
o s 8 e Ll e AN SRR L 5

92

A I sl



i e ( Cell Organelles) i it Slaall LeE¥an paad alls B ool oy
..‘F}_’.'jl- "rﬂ.-u-'l was Laad _=-| ;;:.'I_L..J'| ;I.-;L_,....:;U :"'J_.'-‘_,I-.d'i iEE.‘;;.uT'I
& el gl g o ol Vi s Echrerichia codi y o f il baSa el ot
( Lytic Cycle) Ui 5353 baghyl palslias (050 W o S5 Lasy o> ( Bacteriophage,

: ‘ﬁf:.!ﬁ_, "3 3'__15-_"! ¥ L}'Eﬂgﬂni‘.c C}'CI:E' ¥ L—_l::‘fl} J_h.,ﬁ". -51_1-.'-" Lqu&r-ul'fj

e e e
1 ;JJ_J:J1HJJ| ]GIL-JH__H'-"_J"‘JE’-JL (3-3; 5

b
-

. ¢ Attachment stage ; ol w1,
E:H,iIJUTJ.nﬂJL'.uJLﬁ_HLa.n.-.:;ig‘,,ﬁﬁ._ﬁh_-.-_,u_}_,,ﬂ'- UJ&L#’#"}'!MJ
T s e BN U IR E e T SNCTE

. ¢ Penetration Stage) & ==Y id> . (2,

Slall Ak dae AL i b Al SOl Jaal g 0t Bas) e 350l Al s 1 oy bl wid iy
; .,.ﬁ.;.-h“"l.i-"l.a ._‘J'IJJJJH: DHﬂ;d%y'&h?ﬁmﬁ :E.;l..'T_'..JJ

S5 [ Ll Lastt



. (Biosynthesis Stage) <LJi §| sladi s 4 (3

JE Olg il sld a3 g it MRNA s lcail ag g 280 (DNA) Jgos J-
Cof W) ity g ) o s B S IV el @5 ey < Ly ,iSel mMRNA , (DNA,
ot Ay I Cilaglatill a5y ¢ oy il (DNA ) GomnS W1 0 ghin ol ) 0 a8l
C Al e OUS) py g8 gasls (0 S Ll 1 ey ) (DINAG (g1 il

. (Maturation Stage) LoV U- . (4)
Oy ¢ oy el (85 el Oy o J g By o Al 008 0y ol DLy o e

s 4.;.\:7‘_,-,),!(200—100;

.(Release Stage) , »di > 4 (5)

\,-_-‘SJQLJJJ,&J‘))’UJ,;u‘k#‘m‘ﬁ&‘ﬁ}gighjﬁ‘ﬂﬁm}‘ohfi
e 050 Bl )05 AaEs 25 e e LS kel 0 G phedy Alan b s 1L S
S S e e it 4 (LIS By e

gl bt )y JalSl A 6 B s sy o i g Mol 893 S 0SSN ey
phald ooy O Oy (DNA ) (6 Sl 95l Jaald a0 (DNA oy ool 55 1 ol
(DNA) Gislias ooy . Jo¥ paldl oy el (DNA) oy Liiey oy S (DNA
(33 150 LS PSS e il

i 3 iy s 3 (Cyanobacteria) &) jasl iy Ly p3S01 oSN g
ol B S Jleesy iUl B S e eacdi O g
.( Asexual Reprodution in Bacteria )| <)) § W1 S5 :’
SYL Lyl sy (Binary Fission ) gt s 2oy s ¥ | i) S
P 4-3 53
(Plasma Membrane ) L1 5L o Loons a3l g0 3 5 S 4o a9 SU Sl Jaons ]
143 50 ¢ pleiit dlge &SI I OV I 5

94

S/ S fadl




I Ly T i s oy I3y U 25 R By oSl A Ly
(2)4-3 ] JS2) sy il

A i (g 23 1 s by e o 3o o Bkl (DN ) Ciolios 2o I8
 (3)4-3 1 JS2) pandl Wi,

oS nin A8 B Bty (ot ot g S Oy oS0 B WY s
(A )A-3 | S R s 2ty SN ki g3k gl 5 g Bl e

(543 [ S5 ke ek gl il ks b

STAP = T [V [ g T L e S W
. ¢ Sexual Reproduction in Bacteria) L5 i .t i L
F o el DAY oy Do ! ( Comjugation  of &Y Lleny L by Bl < A
B Ecolly g iy e el ol s as Wil slelall i g A LRRY e a5
Lo g 1 il 3 ¢ Ragnd 7 ot Gt 0 Lk g il g %A 0 g ol gy
. Recombination b salely Sy kil i Sdor ad ol sl s

AEI SIS il



) B LS O B s o5
i it Lils gyndt 3 ( Donor Cell ) Llaall i3 o IV e (o 020 Ll aT §
L e a8 Tlall LU o sk A (DINA ) s Sy oy Ll Fertility Factor,
i § pdied| JI 5 e g (Bl SN O ALy N ke Glley Aty
| Reciepient Celly ilalt i b0l LU0 Ly Ul & S350 4 eI A
st Ade Ll o STy o AN Yl e Yyl eadl ale e dale A Y el
37 PYT PP P JC NN PR DRI et PSP U Y SO L - SIS S0 JES 0[O T WL P )|
an o jor g Rclmall Bkl e g3 S Bl Lils a3
By S s o JUS 138 L Ty e e Al A g gy oS ey i) S
238 o e ikl AL iy 0l 2B e e e VA ATl iy S
il L B sl g ey ) g S Byl gials  Dla ks
B i T e g
ekt 3 il 3 a8 galzel pb cerdbl LS O ediel @ silllin ol L g gl Lo
- a1 i o Bl i e s oY
i i3 Aaleh y iy el el g1 ¢ plasmid ) gl Lo Las Uailly S0 3301341 Loy g
ot ) e i g A 6 g Y ) kel Akl A e (DINA 0§ e
(5 Sﬁégaﬁs-l_puyiubq-__w-wsn,ﬂqﬁum-—.u-'

O i sy H SO YL (33 8

96

A [ I sl




g g ST b S s B ey A B g el AU s il Dkl e
Juos Paramecium s 1y (Euglena), wizgly (Chlamydomonas ),

ool dlal!

. ¢ Reproduction in Chlamydomonas .U p a8l g 51501 .1-6-3

Sladindly Sl B e gy gl el e Bli sy o S U e gl S
Lot 155 shobos jlilireg Aolons I 355 4 ¢ Lo o WS Ml 9STN Vigd iy el Bl a3 L S
s L i Y 1 05 A bt Sy ISl iy o By ol i Bt e 5 a8
i gﬁhi-‘,"‘ih“ sl : ‘\g
Rl 35 el 1Nl on 2 i L 1 ALl ) G 55 0 on ot IS e T
1 alas L) Aol (gl ) gl e AL Lo A piil Ol Lems ( ZOOSPOTES )
(63 5 ) el Bl Aizes by s W 1 5 3 g2 kil Aa) g gl el 352 ma 8
- g A I..J!
S |5 SOIERE S ENPIURE PR U CRPRERS U R L ppr s Rt ey
B Lalas! (o ot g o SV e pacndl 31t 85500 il 0 o skt S s ]
R 31 YN 080y . oA Sl (e la ks d (3216 08 Alles Sl
Lebiel) p LV ey i ke asl Ly 1 s e SAS Bl
. Isogametes,
gl o e o ot el ) Ll LB ) ey o Rl 1 1 G )
o8 U o o gt B o By e ey R 6
I i oty S0 el IS  ZygOte ol ) Aoz L) Sl A 0480 3
b Bl g Lol ol WA QS el B i) e Bl e Bl el ey 0By 1 02
e s dar oy Realidl o otedl Byl gl molanes K Sloas 155 phobes
. (Lygospore) g3

97

1;15—']1 |'I -i-.'l'l.ﬂ-l J...n.i.ﬁ




(R TPPEREION- PO SN PG L U TP PRSP M IS RPN U T OPPu
S e g SR el ol Bl S

by etz o1 Akl Ll B i Y 1 ) ) sl ol ikt Bl B
(63 1K) by aildlad gl S 2

r.ﬂ1h@ .EJI'P S
f L) \
P u]lj_-;j-—1i_l...i.il

-{t%ﬁﬁ}hwuf;@ﬂh;;ﬁ:ﬂﬁ-fﬁ 3y s

)

. ( Reproduction in Paramecium s sl | d 5151, 2-6-3

i 1:3'..“ Quwlﬁlﬁfﬂr}:ﬁliﬁ\jl lli..:lllj ﬂl;.._]-lt.‘j_‘...i.‘..‘.! }‘J‘i‘;‘"“'&“ ""'-"'L:"".‘."'hj'iﬂl“‘f'}?—:":l_.‘."!

o Al i._u.ﬂ.lj!- bl:_’.'..lj

S K ;Y

¥ [_? 3_}5:& ].giiﬂf_}_ﬂ_,n:..-.l'l LEiIHiT}-‘ Fiﬁﬁiﬂﬁj ‘#L-Fl.rl—.iﬂ*ﬂh ST P_L—ngﬂ-]_:_.i'l _,Il..i‘.!

. lstzet aluist ¢ Micronuclews ) § jaalia g posl sloay i 1

RS TR i o g | P T TR CER AT TP P NCRCE JOS [ JEPSSTE PPN PSS |
c(Cytostome )y gl il e e oy g by (Macronucleus s _SUE o) Lhe 503,00

98



-1 b ) Olgmy ol s I p5ee o) 11 810} s B)
OU pord ety s cod 3501 O Sy - (pgetl A
.;L....E.i‘)!'i 35 B gl ) e b 3 s LS QU Olinalics
L (R ) g 0 )t ) g i B
il PSS d
O N1 2y iy Gyt gl Sy
. (Autogamy) s\l ole>-Yy (Conjugation)

. (Conjugation ) ol =Y\ (1)

_/ _
| @w - ' aé,@wgﬂmyw}w&pmyou)yu@"
o i Ld y indaale Ol y ool 2 5 Y1 L iy g ot gl

gl g el st 28 2 By gy e A PM 55 5t e i 0 S | st
At g g9 S 3 g0 J3LS 5

Ll 32t Wl s g AN a8 6 i 81 41 s B
() S oy SIS sl s Lgn IS 8 om0 6 g sl i e (Meiosis

e 30zl Lol i el) ) )81yl g Lt 8 45 S5 sy s B
() g g S S utall it g 1S 6 oy il ) 031 1 Lyl
g 6y A ,SD Ayl 8 YLD

madkal) B0l O pSCazd iy gV iy Y o o o ) (oS g S 01 g ) sl
(P2 Sl g pag SN o JalSdl el g 45 A

Login JS om0 otz cnlondil Login IS sy g ¢ 00 il 013 il oo iy

C (A ) W s Ol sl @)II

1) «2Z> 3> /(4)\

et Y B D1 =3 (B3, 10y




. ¢Self fertilization or Autogamy, - UL T

NPT WY U 5 W DS PP PR EPS IO T TP 51 (T T VR TE I PSS
s 55 Do Sl gy g S0 a LIS 3utall s U ot SN gt 331 0 el 0 331 01
el 3  Homozygous ; 131 1 L) sl dblze & 455 b Synkaryion ) dblae dedes 8l g
c el B U e e  Heterozygous, iyl Ll sl dsla
. ( Reproduction in Euglena, . 1& s A 3-6-3

L 155 ol el bl gl g 8l g8 o 5 Dol gl A3 ) A o) il il s Lk )
RPN LU 6 i P RN C eV P SN U SO
S g lalt g Al plall 8 a1 1 gy gl Sl gl Ll )t S8
P I
_qjumjﬂa,igj.mmlwrha;m}mrﬁﬂ
.u1.:.|,.u.q-m=_,.ia,§.ﬂ.,lJpﬂuwtdumi#ﬂjﬁm,uﬁmmﬁutﬂH
kel BBy e et S (903 1S,

5_,.,4(']

_|_._:u_:=_1|,gj~r1#|_,m;_ﬁlgl._|'_jﬂl 9 3'3_'5-;' lﬂﬂ

Jjﬁ:ﬁ.h ) nLJLul_L..ﬂ.ﬂl




SIS gy ity o) U4 e Sk O dBiagy 5 A Bl o 51 i) BSR4l (s

g by iy S Wi ol B U o aaltss e il SN or i Ul ol el
Sl B ¢ 0 o S0 B DL 6 Gl Ll e Loy 01 ¢ A Wik
o ke Al Ll o O a8 Bl B3 e iy g el bl Sl A ]

bl Slond] i

ol B Sl 3 oS3 W) 23 ke 3 SIS
. (Reproduction in Black Bread Mold ) > .1 131 ie 3 SIS

o Ep 1050 Jigs oias o Zygomycotay dadoil ol il Jis gl (34 e ey
( 1[]—3”52& 3 gyl .rﬂj'l'..r“‘.,f‘w"'Hj ﬁﬂlfﬂﬁl%ﬁ?ﬂg oy il
2 #.I';iu-'
Wi s i g F ) (Hyphae ) Syl 5 i il by i by o e 3]
s @l plablanz Ul 2y A g
A B gy L g el e &y et (Gametangium ) L ids 0,85 B
ol gl gy gl e (AL IS
(ZYBONE ) K0 1 ) 7 & K ol o Y1 353 ¢ Tl W3 pats B

A | I fead




. Meiosisy st sl il Blae bady oSl I e dha jlior 048y i‘

L kil 3 ooy Sporangiophore ) L2 00 ks 41 S0 Ll galy 5
oS suall Chesd e Byl 3550 A (Spores) ¢ gl e (Sporangium
iakady 1315 Bale ghe Ll Laas g - 1 ja! plonil o o g 387 ot os gy S0
kanll 5Ky il gy 03 i3 (e b b

¢ g3 Rhizopus stolonifer s,y (3 e 3 58, (10-3) 180
p_ ¢
8-3 |
a8 dpn M) UL O) ddaagy - dpdael) A0S WA Badees o6 o) LA el aw|mrﬁ
1) S PP g T WIS PR PR TEY 5 PTIRTIRUNS: O YIRS P
S Ld gy, S elleg LaatS 08 Ji yiboni¥l s Lo LI 00 ebadall 8 o it it &2k
Sy O ¢ sl LS O s g U1 o o1 1 D s Ll 3 4 Al Sl i 1 4l e
C e g e A
102

S e fad



( 11-3 J52) (Alternation of Generations) JuaN) _3la3 3 sl SGULINISLE 3 o
ol e o gle B B LIS DL Bl By g0 O By o SULH SISS il 5 oail oy
: glgujﬁulj_lhjugiyh

e

2

-adh A

2 ik Al

L I_,...". 'L.-li.‘-";lLl-.J_r.l_jj-:-J.F-

[ il Nt i

L-'.'o-.-I:J.-JI..A..n

. Fw
~ ri\@f 4

sl sl
o

"L..J';IL'EJ#JLJ‘?'EJ'M W, 11 S]J-‘:\.-i

: :Spﬂr-l]ph}-‘te; |.||5|:'--_:|--'|.' :.J-"RJl{-I i

Lot 3 () Mol oo gon g 3 8 ek 3 8B 04805 ) ¥ d g ) it el g

I G O pfaty J it plecil Dlas BLaSd N1 LM g sl mms il okl s moiey

el s 3l oa b1l ads o ¢ y o g g 3 b0 e SN okl i Gt 1 ) sl
. (Gametophyte) ol

- (Gametophyte; sosll il 2)
o O Sl e g L LS b VB0 e s L) Bl iRy sl

S L P L I U (G U, TPEE S L R
¢ 12-3 180,

_,:\5;.11 [k sl _||...ﬂ.:'|.11




T '8

MW el gl e J1 Y (12-3) 1S
|-'LA,L|.|L’-i.'l_,.’:,llp)ﬂléuwlggiﬁl)#iwéhﬁ}d}‘;&q@-ﬁli;#lwal
cdas oY) e dall (i Sl o)) LSy 201 e ol 1S o) SUL O I fas
‘ J);'n.“’sl, ".A.F‘..HJJ.U‘PM"OJL&L&L&OLﬁJﬁ"ﬁ}JUﬂlHJ‘h\ﬁ

Sy (Mosses) it g SISl J ¥ Al B30 Sl 2SS 3 ok
Ao g ey (Ferns)ols o 3 Sl

(¢ Reproduction in Polytrichum ) ( o5 = s ) W Sl 31 3 S8 (1)

e ST R O e g o8 il (B il (gl oy sl SIS
P 133 150 Y8 g 15000 ) e 281 gasy 35k UGN
Wbl ay (Antheridiay Ly 1 Wl 3y J1 SLl faomg ol et sl 3 I
Jous Laa¥iS &y 5l domndn dbl 2y Archegonia) s 55 5) 4,85 dondn
Ly
PN E PP ERIPNER AR ISR UT PR WCAUPIERNFER)
i S8l Z Lol ClasY ddas bad (250558 )) ) & sl Lot AaBU-
i)
Wbl Jo1> 8 gl ool 038K g &3S 1 g oy 1 0 6885 Dlas Yl ks iy [
(PSS ) Rl

104

S/ S el




(Sporangium ) g, dedle o Lole ibloy ooy ) s Uy B
3o s M5 0 S5 A (Spores) gl pasy Jasl ol iher Lad iy
) JS ol g gy S

R S e 0 5 o 1 e astl sy 0 e Y1 s 2R

s o gl aF ol A sty 55 ( Protonema) iyl b s Jig1 ¥ cns ﬁ

e L L

ol el e

IIJJh 'll,-“

E‘_%‘M:{ H.E--IJ.'.J_P_‘_J'I;J ]Cﬂ.uhﬂ-'ﬁ#;ﬂii“.{l] 3;_|E—'l

. ( Reproduction in Ferns) oL 0 4 55412,

(1150 qa 281 gy g adol Liue idle ahﬁly#jﬁlwq,_.ji*}ﬁu:ﬂu’q
PV (143 Ty iy il s e

Js Bk o) LBy . Sl i B WSy gl g8 SpoTophyte) 20010 5
Gy el | e L

D T P o & [ B PN O SR B O T 1 ST Elﬂﬂlﬂﬁg
- ek gl Rabl| ks Nk B 5 gy ) ) pldi] 0 AL L o8

105

A LI feadll



s il Bmg s (Prothalus) N el Ser mta b 31,50
Ao 2) Aadll oag (ATCREGONIUM ) £ )55 ) o B4l it JS200)
abyde oo palyy iy 5 AN et il ey cADtheridiumy gy Y15 4 0%
SR R U .S P |

e gl ) s s 5 A i g i s oY s [
e . g |

B3 ot sy pachy St 1 s Bty pap i DL WITboe dn o Bl 505, R
o el gplell ey Biiey o and A GySauy g1 el B

.{iﬂéﬁu:{?ﬁ:}gﬁh }u;al__.i-d_lll_jb,,j'ﬁfdl 14 31,_,'-5:-;'
. ( Reproduction in Flowering Plants & = Jl SGLd & S84 (3
s o] g U Al e i bl el i O e gl S lall b S e Bl JaF
_]Lu.ul-(_'ﬂ_,s-:_,q-.d,Jﬁmwr_MLMJimeJHHM&#E i_;".l.ﬁi-_l.l_i."l_:
(bl ) s b gl ) 005 (ol (el y Sl ihany Bt o 2l Sl s Ll
Ak Sy o Ll e pie b Lme adaiad Lol Wh A patl g 3 AL G et et | e sla Y L

c gl 5 ke Ry ol Uy iy i gl g iy paplheLias Y|

106



Dt 15-3 L BT T T S (|

-iJ_.'a-_;,'.l,___._,E'_I.J.{]S 3p_l.i-:_.‘.'-

- ¢ Sepals) i G (1

el o i._...-rl‘i:ll..,j!l_u'ﬂl. DTy welail L3 syl 1...;-_,,4...-"- G {CEI}"I:. ._,JL‘;‘:.'-HL‘_;}..A_:L!&
ity aaze Ay o bl R ghe o5 8 Lt W1 Spllle e

< ¢ Petals j fa & 31,041 ¢ 2

Leialy LSy Lo 5 By Bglae 0,555 4 (Corollay o ol s i s
o b Ll o1 3t 1501 3 ey 880 LA b gl 1 W se, Ll S L
Al 3 sue 0080 e ey 9 B3 AalS 31l 50 (IS e i e 00 L
o Joni A ol ASlr LT raea) jasliiy L Sl BaY) sdal Lislias il e
ol 80y il SN e B bl s gl et g gl A SN NSy L Bl

107

ST [l el



i Stamenﬁ;. ekl ¢ 3y

S 5 o Byl gy (ANThEr ) Sl : e e o (o 095055 2 1 J 4 Sl el Y1 (5
ad il Ll g il s g A O e s 7 WS 8 it 51 G ] e
ekl Lamg sl ¢ Filament y L1 o)
cotlna Rl 208 3 ¢ 8kl daseale 5) o g Bl 8455 B Lt W1 ¢ s 348550 LI Tyl
o LA e Rihaill £V Y
¢ Pistil y Gali (4
SO TIE b R S e T  RPPC (ARE S [T
: (Ovary) 2l (1)

ey s A ¢ Ovuiles ) oiliay ol adiliy 0 480 s oS s i ol e LBV Bl ¢ 3
- (Funiculus) ¢ - 130 oo b 3t 3 o e
: (Style) 13 ()

el i gl g bl B M ey ke B gy ady Jlalaal Lo e Sy
, - (Stigma ) .l ()
sl lal 33 0350 Sl Bl by YB Uindan 0 650 5 Tl oo el 5 Slgadl ¢ 1 L
J'IJ|EJU':“a-tJ-!HjﬂgLFtuuﬁHF&Lﬂihifhﬁ_H—;‘EjJJﬁth#ﬂiﬂ,ﬂ-quJhF
Sl et b Bt Slagh &l Sl i b Y ekl b Lt ladl s sl Y
L b gl e gl e DL 3 g o S AN D 53 o AL 8 Bk 1 RRLEN 5
c el b Ll LB pldlar ) e Slme g 2 30 1 3 il gl el F S
- ppealal Sty g daed I dakEll ot yh ol e ki las g1 - 3y Jaaer
cazily a3 il dlo-lg il g3 il
Lot Ly g3 Baaly e 8308 —

Sl Rplas o) dprlyy 580 !
; i AW ool AN E ol

.;u.-n.ﬂ-‘_ll _JI ;..I'..U.ﬁrl
TRCESNE A fote e
LSS JCITY U W Re B B el —
KSe 3 k! ek et =

108

SB[ sl el




¥ B bl gl T Sledlenall e (23 Jpar
3 il

ERE P (RS (RRC P 0 e

. (Complete)iLis i 5;
o ;1-'-.]-';;4-'-.--?'}:”:.!13 '

CPVEY L SLIRLT SO £ B R P £ . ¢ Incomplete, i 2ia;

Lo Ll athyy (Perfecty wi i
cHasy Lo slief L0 o Hermaphrodite y izis i a;

. ¢ Dioeciousy ..+
i—-".'.al;ﬂ‘*" Lt lmie g Bhe o Lade g Bl HAeD kG sl ,L(Impcr'fec_t) Rali b i
.  Monoecious,
ke s Al ] . (Sterileyiici s
L B . (Inflorescence) s ;¥ plazt

bpfidy o) basty a5 ¥l gl
b el a1 s i s e DS (Composite) is .i»;

SLlilr 393 Ao B padl S e g 85 S S A bnd gl Sl
: ¢ 16-3 45,
el pully P L g S8 ha

: :wlll-_lih_—l';p_l‘&: Sl= ek y

looryy dzad oo 2ol BaelE e el i b e it Jo o clpllens fo ol iy
e Lagis U8 e e cnsany e wlell oo sl e el 18 il L dke y e e daal 1 e
=Ll .l & £ . Microsporangium 8 paall 1241 kil o ¢ Pollen Sac, Ll

L ees ol moias iz o ¢ Pollen Grains ) il wrpe e
109

sl A | S



Ges o ) P A e Bty Ba0) ety ) el ay s I e )
S gt o LS B P e s iy (16 3 150 mile Jil 0
(D) e g S A g RIS 355y el B AN WYL e Rl
( MICTOSPOTES ) § privr £ gl Roapyl de paiy ) ) o iy 8 peinsl 1900 1 WA 2
G 91 8 il BN s (17 3 LSS (e s g e S e ) il 0350 2y
-#kﬂlﬁfw—riﬁmwlﬁaﬁ%ﬂ

ki 5350 8 gl Gl 20yl e U5 By szl il B sl o) 815 g
S e il ) sda b Ledke sl (Generative Cell )y 30 305y (Tube Cell ) 0
T el Bl g i (17 3 U5 el b g S onctl) gl F 8y
Sy gl laal gh 8 63 s ey Al LU B 0450 L Blae 1 e el pids el
RS, Tuﬁifﬁi.‘nj:ﬂjhmwi:m.;ﬁiaul& ....._-J..u.i..n.-‘ﬂi_'-'l J.,n...;l_..-

,:.ll..;:._u_.]lj:'l.ﬂ.“-....l_.u,.r;_.!‘_qj.]'krlfﬂ“lr;ﬂcﬁiijéﬂJQL.iiL,riijﬂ. tlﬁ jin..l"{":'

T t_"J.E'j'n.h

110



AR g Sl daih oS 5 (17 -3 1S

L L T I
Fag¥l Lilye Dl s Bt Ul slany ) 2F e oo (Megasporophylls s S g
. ( Megasporangia .50

crd A e e el s s (NGRS ) ol b ey s i 1S eyl T
Ly ol b el o ALY 0 gy ¢ o ALY g0 Ty LSS o 308 o DA ol 0,5
. (Micropyle; a0 ias eu Vi Bk it Mmoo il R bty i el Alled
A o4y (Megaspore Mother; s S0 p LA WL S Gitias 215 Gin bl Jols Al
A ) g gy S B gl Bl | MIEBASPORES 508 Bl ) 0 S8 izl el
o odely i

S ot N o S0l i hy 1S U By 0,50 i ey 8 i TS e
A=W aslp pmdd G slagy o (Embryo Sac; oo S0 il s Ul 3 e aay
s o S e oy o iy Foa kL
111

i UL RECR LY BT




J13 60 Ol Le ey Adlane Bpalzel Solaloaisl &350 Q_.J-I S 31 45 S -
CSA B ok Ay bl e S
(Egg Cell) i) ids Lo oyl J2F LD 040 g gl il SN (g 0id) 3 Jall (6 45 DS
. (Synergid Cells) i aslus (nzads- Olouas Olzaild) 0615l
o,s;,q,u-z__.uuuggﬁ.mqp@;;lwgtwg,,ju\_sﬁu&mu,u Ep b
- (Polar Nuclei) pdas 0519 0l 34 061 0,555 - (Antipodals) e LD
( Mature Female Gametophyte) gsldl ¢ mW (gretd) glall A odn 5 it oSl sy
é (l() 3__\_{_:.)
d-,_s.“a.n b,&»caLJ'- ﬂ_,...!'lc....a._gcj.a...“ :«.1.'»-}# &SJLY\ sz-._....".l'l J,H'l J}.@-’ N
- S Lyl diety 18 6 mnd) ool | glomn o] 4 3, g 01 JSCAIL JiW)
. (Pollination) ~.i (3,
s G Jaad s DL cpn s £ yill ) ALl o L O g JUi Lk il ol B jmy
2350 M iga gl ollaall o sl 3 dag el OB asle g ¢ Fertilization y LlasY iles JusY)
o a3

Ples ol g e ) sy
. (Self Pollination , 1. ~.ai
. (Cross Pollination) it ) 3l

. (Self Pollination g.ﬂ.l.l-

SLall (6,31 8,85 pn gl L 3 AN s 3,85 e o L) O g Jlasily SN il o
Loy (ladlly 5y oasdly Aol e QUL pn gl 3 Bl oa gl s Jn sy ¢ i
gy Olizad] ity LI,

. (Cross Pollination) m

i § il e ) L (531885 pnn (N 8,85 e (0 i) O g JUil e dld) e g gl Lin
o dnat) 251 g2 g DLl e dpall B el e Bl Sty L i) s I a5 1 Vs
oAl o AL A5 n 15 oy Tk 28Ty Lo 8T 2L plly et 0555 o 1N il

e U S R
112

A8 eI fadll



S5 bl el &y D) i by 3 b Sl B o) LS 28 058 A1 iy Vgl
B Re g g3y iy FU e Jpad JUL

e o 251 Qo g ol el 16 Cpsa eV i oy o L) g gl 21 261 o 2
Blgh UL pndlall Riey (332 S ) o d Jomidl Sy L,;ﬂrjwls,;_ubg;(,v,a Sk
L milall fkany L) S 2 g 05 LS cla g LSy bty U Je Sl e 2S00
gy ekl e B s

LBy medlall Jldly Ll .._.;).,;-.JLE.:.‘.\&,L..;?I,;:#J}Yl@o@l,cgﬁdﬂ L e Y
B -1",'.\..:.:».1.;0\_..;\%”5.;

. (Development of Pollen Tube) ~ull il o5 (4)

(Pollen Tube ) -Gl oyt 3 as 3os b 35 Ly 0555 anll o Lo yios dmy Uil 2 g
S s ey S ooy OV Y1 ) i 5 550 el Lo i)y 5 g 0 0 M 0
oS3 ks gl dsly (galzel pludl lee 1 B0 LA C"‘“JJ‘m‘-‘Cm‘ o gl sy
P ey RSP TSRO S YN B W W P L U PR Y JES e R W (Sperm Cells,
v saas M ikl e gy F N ¢ (16 - 3 5 pald) 5 S I a2l plall UL 0 s

- ( Fertilization and Embryo Development ) ssall 25555 iuaal (5)

Erny gl S o5 el bl iy il Bnh 8 iy 4l gl M 2L gl J g e
(LYBOte ) i, j 5 fnains fiany 15 ySe Rdand) ks o (20 S U1 il (S oS L kit g ¢ 4 O, s
iyl o A B S b s (16 - 3 1500 (02 ngmee g S B gl 3505 0,55 Ay
e iy « (Endosperm Nucleus ) o1 ol o5 2,8 ol b ao Lol domsiy (pzeladl
bl Lol ke Lo ey . (16 - 3 150 ) (03) G g gy KU1 o gl 300 311 0
(Cnendad) o gl A0kl &y 87300 AL 8 45 o) ) 8l gy Cnta SN iz il Sl s 31y Sl v
il DL Dty Slew asl fas it o (Double Fertilization ) £ )0 olasYiilen
il Ay W1 Ay DU el Sladdly SO &) L w5 leas V) Edae JLaSS i,
o o oS kel g gaill 5 galze VI plni VL dnasnl)

113

A [ I el



Ading o3 Al gadd 871 1t ] e e pihazio) o lhamil Bkl it by e 31 i L
SIS il D 3 o S b g5 ) e ol (58 5 08 L1 e e
8- 35,
- lygole Stagey -0 50 v o] )

2 {.Mg_,....l!__;hq_",ﬂ'lmﬁmﬁ T 48 4 ] iJ.-—An;h@_}.m
‘ . (Proembryo Stage ), . Lo

ey kel o 485 ol g1 g e 1 46 o g AR ukse g1 il 055
- {G!ﬂ-hulﬂr Sng} {535:_"!} __,:f_-_!' :I..'.?-J.l {E}

e 5,8 IS Al lada et gk
¢ Heart Stage 5 =22y

- OMBLAN sy AN IS i 548y
. (Torpedo Stage; .,/ i~ . (-8

cely WSt CLAA S8y ¢ (Pl SR 8l iy el ..}-‘5:--4 e O g5y
- (Mature Embryo Stage) -0 s o(3)

Ay o & Sy i g g 8 480 R e N Al g el daly S bl miny
(A ) LA i1 g3 DB BBty RBMD ) 2Bl Lo Ul AL G gl

.-_I.H_.,._.JI:I Ele '-|M'\:|'
t e
SRV I (2 A st
LY s '-P-n" oliLid o1 et
. Q &wﬂ

_:l:_'::_ﬂ|iLn_|.lg3;| T A dipglatifloeps | Ty P T A R R
-;;.:.ii.c'-.i'.;."l:.'-:h,...:.lL:,;_'i ,-.--.-J- !LH_..;_.__H i :]E-- 3‘} :|5:.--*



. ( 3eed Formation & 3l . & (B)

A ¢t e S gy i o B s Y] Db g A 85 Ty
19 -3 j5n (Testa) s paaly Sy sl dh e I 8u8y aupdl %6 L0 o 2103

LT il 2 g ATl i 8 Ly O e e S sl s 000 DR
C by sy

E e B e e L PR L= EVE L SRR R R P B Oe S
N i e o1 g Ul i o 0§57 gl 0 Bl 1 0 Ty 1 ol Lt
A glhaely AR fe Uy s a0

- oS ey e R S by e 19 -3y B

. ( Fruit Formation ; 5 .l 5 5 (7)

s e el 3 gl e S K et H e g3 S Ty
Sl e g sl el gy by el et Ll oy Pl Wl s W G ls
el o ey L LS Ll Latiale B a5 s Sl LS A TALR S Lad) B U e s
JUTESge [P e, R U, LRSS o I RPN RN C CE A B PN [t o SO o5 R S [P P
oA 5 it Loy 9.-_'.1 O PR N T T
gl 33 S sy Ol Sy S bkl S A S L AR s e Ly 2
S il e glid I S (g e TR EPE T gl g a0 g gatall e 5t sl

115

| L RS (LT By



ey 5 ghad Ay Dl S Bt SlaSy et g Dol o815 Sy Ny asdly §, A0
ey ety S e dondlly y peall il 3 UM e LS ol
S e B ey s il Uy i B ity Lad N ) by S Sln
o et gl e T S el oy Bale g el Gl lad W e LS U R
A g LS L i e i g 1S bl o T by S g e il bl
ol ig 2l S L)) i paiasimie h e Y R 51 26 ) bl S
S M e W 2 il S oy ppe o p U e O N1 ud L 20 - 3 5
SaF o Jiad Sl el sl o oS5 3 o s gl et Y kg 2 poall i
SHAy L S ey il me Abas gy padi deslis g e yS o LA g
e Ak 0 Sy s e Y gyl e sl ol Bl e Aban Y Lot S
sl g el Ll b g A R S0 P Ll DY Bl Byl iy
g adl el el o i e o i by e B gy pdl RS s g bl g tlica g
AL ek et gl O daay 5 i wiadl gyt gy Bl gl JUE 0y LY b UL g8 LS g il

P | WIS e oIl

T ey

{:-_‘:!-'.-:“ﬁ.! ) sl gl i 20 -3;;.1':.;




3 "!u_.j_

Uy aaile g il s e s s bl e B O 5 ] O U 5 e e
._:,_’.L_.I-ll.lu."l-'l.l-l
s 21 -3 By ol S 1B ]l el
. shbaaldl J1{5kjﬂj.lﬂ-|l.3 LH.FJJ.E.;M;,E.EJ;EIWP}';UUE-I el il
. ( Flesh ) ¢ i ¢ 4 L Ll gkl y  Mesocarp y b 1 ikl ¢
. (Pit) 8 il Lke sl s ( Endocarp ) 310 ikl &
il el e e o Lrys b i e | Ll O S e

i L el

s g 2l
i 1 3 dall
gl (21 - 3y f5
Fruit By hetll 2143

B0 CERC Ry TS T TS ST DU ISP YOS
. ¢ Simple Frait , f=e S50 (1)
AL 3 ) e e Raomade S S B g) By A S D13 Bkl g B oo RELN Lol o8
(20 -3 15 bk il y JUES gyl g ALl
. (Aggreggate Fruits ) iesidi L0 (2)
g5 ety 8pmy o @ gall Lis cea Bt ity o dlaiin Bpde S )8 o W p8all jlazht oa

- gl gl B 1LS J.-'l,.;.'i..-._.'l-.... o el

117

A Sl il



( Compound Fruits ;38 .0 Lali (3)

oon s s gl i e 048 ag ¢ Multiple Fruit ) Lietall s Lad Lde sk
(20 3 sy LU S a1 L e RS e 558 pad e By IS

. ¢ Dispersal of Fruits and Seeds; L.l L0 Ligl

Lier ) g LB e Lol Rikiis sl s ) s 5 sl g 9l on ot el
Sl gy aelally 2 1 gl el il B el 0 BikaALT fal gadl iy ¢ Aguliae Dl
o s o 3 8yl y B30 ¥ 5 e S o)y SLGN g o5 0
Sl Sy L pe Sty Lo a1 S 8 Loms el 5l 2t b
b a8 Al IS5 e 0480 Sl oah 2 gy ) gl O ke 12l el s gay syl sl
(20 -3 155 s e

3k B e 1330 e B 5 Al a0 455 S syl Sl LS Bl ot gl
2203 B Lpmh o o Dl 1 Ll DL
Lgel il e Blikt fat o ASUL S Lal Lo Lajhady Lag gy LE B 20U DALl s 2S00 Al
e sl e Lateld gl e e oy g ik DULI sl slady 3 056 Bale
cogl e gl LaF el mla

a2 By
!f_j'.:ﬂ'j.llj.a..'.'l.”:__‘-'

. ¢ Reproduction in Insectsy - -1 P S O JI

Sy ity B ) Sade poad) Ot ¢ Dioecions ) (S0 G0S asle i 20 0SS
S L e SN S e DU Al T e L D S B B DU
e S e R R RS
sl ot 3 0 gt o Sl LS s gl e 2N AN S S el G
el ot it Ll el e [ST00 s Rl ] ) BT g 80 Ll

118

J C RO



A1 o 42 pamny (GONAAS ) ot o 735 0 0455 (ko) kel cliasl )
(Spermatheca) gl page Ll 5 Glands ) 0L 200 s Slialll za g §;30all
Celld oy
glatt iy Y1 g OVipositor; e Jb s s Ul Bus ;0 bl bl slzel 2|
, S g (Copulatory Apparatus,
LSl g S el e ey
A €l Wl e (333 ) g Sl el e il
A o oon 15380 Dl 2 iy Ll e ) Raia gl BL G B SUaS e
- Ay gl DS pan BES D
crabeaed] AL By O i L ek e B i DL B ) Dol i
Ayl Ay gl W5y Ay caloac) LB BB Ladbs a2y o Vas Deferens,
c AL BN e Amenan Al |aE #_.dtﬂﬁeminal Vesicle,
sad o Ejaculatory Duct ) issui it b 8 suted) Sl S s »
C el ) il L 3hes M ddbidl madlly ds sk gl g ¢ Penis ) il I
Oy i3 ey o RSN 3Ll Aobay die Olads y ¢ Accessory Glands ) JGas-ll oGaali e
el S ol g e o 3 YRy el famy oblne L
o sl el bl oy
P E A gha ) e 333 15y gt Lt gk il
Al b B a3 o L LS 08 ( Ovaries ) paildl e e 50
Wiy o el i e adl E'j:‘i Sl y . ki g Y Sl aday ( Ovarioles,
o e W e e Nurse Cells ) Ldis Wiy Tk 1805 L5 0 diny
il o By jan I8 ¢ e el e e
WO 1 g SO - AR ESCTP S [ BT P
¢ e ) B o iy el gl e Al e ) way (Vaging ) Lglle
Ao gl il S oS 5 ey Seminal Receptacle) g plips e lie
Faadly bas . .i.."!:uju'i._r_,u Sy g Dol 2l Gaa Ty A L .I_Lﬁlg.i.;_:_,-i-'-'ﬁ
Welly et i) By Bl 31 BL a5 by (el pognadl By O 5 B2 Bole gl
; t:_,r-_.ug*

119

P [ I sl



il M5 oy Wiy g pledt I il pizy gl ol Gladl sl e paldt il s

' L&H:II
JEJ,;-L_...,L-_\_I.,'-J-'- -;J.;Er_, iy -.-l'"!'l'l ._3’ :.-'-.J.J |+—|-_|-i-:l‘1_l_-1“|_"r-l:-7 ackatl Rt ) .,i"""':i ¥ o Fasldl sazlle
e

B R, L O R T P g T Sy A B o PRV U BCRE

: ,:‘15.'..':'-3 u'l..:u-"f]

Pkt Jommy § g ks on 800 5, Wy 55 Lialid Sl SR A2l O my olian Y A
. Mating
e S0 e Taie gy o 2t Al Bl e g S Gl Bt p e el 2Ly
sale ;JL,:ALJuat.a:.Jhﬁth.,jh.dnﬁm;Ln1M,Eimmw}ﬁuﬂlc,h:jﬂu‘ﬂj,p
el g Wil gy b i i 3Lt s g5 oy il Laihle Lot 0585 S0l J il s
sda e b A pendy dhime DL g i i g gl UL g0 e el
COvipary )y e HEEL LSS Oy (Oviparous ) s, 0 o sl B
¢ Viviparousy g o s 4y o5 aday _;-_,ﬁn‘;,.:ﬂJ,,.:JhJF S mias Sl e gy
s Rasell sy Jadnd St el By tﬂvﬁviﬂparuus; 534ly A g Lple sl Sy
o il 3 o5 e iy JalSiteg ol i (520 By MRS iy s




- (Reproductionin Amphibia ) (z-i=lly 2ol J A, 5-9-3

-._J-:_-,,-;L,._'Ui NECRICIE S S ( Amphibia, ol b PR s
o A g"hw |.!'.‘.'|-=H--' I---Il'_‘.l-"".!_l- '.-_----:-r- 1‘F_-_.-J-.-'I_,':l-]l J_’LE:-.T-L . |-1J.E"hll 5"""-'1"; ._jl" ?_'_;_1_; T i3 \,}“"""‘L
A SIS Al gl ) 5 Yy 5 00 ML o

. {_J.Lﬂ!g;'aé;ﬂ1éfﬁz:ﬁlj@l ¢1)

‘I___\‘_'.._".lII I_p' {'34 - 3 IE;H_I'-' ' I:-_-\_'l_"ll _-l' it -E SH | [ .:E‘:.;I _'.'_!'_"-' ._J—'l;!

Al Sl sl 0050 el ez

e B L

gy pndd LS00l Sz ay 26
i ey ¢ Mesorchium Lady 3.
R il Sy B Gl ake ¥ dulgel

gl e nl.!-_;.ll.zl-\-.l A.IliE ﬁ.h_.. ;._n_'l,_'-'l Irlﬁ-._"'_'ﬂ |l be &_Lh__,

_F._ti_-:;_;- ik -{34_3? L ;__,l_F_',JI Ij_d.-'l J'_‘ﬁ_-- r_ﬂ_d-—l Ty '-._‘i' -.}1_.,,:!‘-' Li-l_l.:.' S
Ty, __':}_i.:":._']i.xa.é.:' e - R

e Ay (455 Ay el dillsy 23y By ke ¢ Seminiferous Tubules y e ol o8 i,

(Spermatogenesis y Jakal 50 ileay cahadl o 0
gl ol s e palest 12210 L i leaus;  Vasa Efferentia) 5 a0 i5ie

IS D B sleall A sy

b ey spaSll G e DlE 2 2 Liany ¢ Vs Deeferens) ol ollid) sl «
kg idadly el M Slopls Lo ¢ Urogenital Ducts ) o loloh oty )l Sty Legde
Sy palial am B A Lt 3 ilald ALY Sl ma g aiy .  Cloacay sandl s oLl
i A S sl cbiael g il sy el g s Seminal Vesicle ) &y sy

121

L B W)



sl B el S (2)

Al ST on ( 35-3 JS il il o SNl Ay
( Mesovarium j ja il 3 s Lol g 51400 oodt Jlhony S5 5 AISU) oo ) Sl (s ®
Mgy oadll 2dans oS (St gl gl B o8 (S 5 e le padall B 2l
ME 08y A e ) LU G sl ] Bl Algell g 2 s ol
A bl Al e gt WO e el L 8 IS e S b D00 cpa
(Dogenesis) ol opSs Alae 5 e ol

Yoail Las¥ ay o ey gk ol St gl o8 Byle pial B a iy an e
DoAY Ry g A A 13 L L8 5 L8025 a3l 150 bl Al s o im0
Rl el Sy ol gl 5 208 Gk il g < i o o gl
aaanti L (OVISAC) jadl o 048 o g o Bl LS Gilh gl o BLAEN 6 Lay g 0
cpendl plier 3 enlogdia sy ol LB ki o g e D e el

; [f_‘::'-'u‘h'-J ;t#—g|£é}ﬁﬂtéﬁﬂ|j%l. {35 JJJJ':_'&I

122

A [ el Ladll




oty :LFJ'I

Al 8 Ay s Blal) b b o)) S Lad b L JAIL bl s
o, [JUPERUNES PP, (YT TR ) (Lo [ ER U S-SR IR S P SR S
Y s L3 21 Nuptial Pad ) Lot 8l by O3 oale U 80 Uidess SI1 3 J ¥
Sl YA o EY) e e S ey G I e b I8 e paliall B
Tl bl fole g ol Dot d ol B b il = ey SN CB b g ell) e
el opfs S ey o ol s Lol By il 8]y Caladl e oS i Bl
lasle ey EY gzl ooy Slas Wiy cdoddl 3 a0 0S5 Ll J8F S Lo
. ( External Fertilization , -

Lo 455 gy  Tadpole ) paiiall o pass 335y abdah th= £ oaill Ll F U3 dny
sha ¥ S Lo 18 A padllll gl o gl s S 5 Skt J g 5 gl 205 5
.1 ibﬁ:tlwl$GMU|£MlMJ

o E_“J.'ﬂ':-'..l |E_..'q..-"_"||'-‘j-il|._.,ﬂ-| Bygay J.il_';-.'-.“. E_.?'ﬁ"ﬁ]__l-':_'-l

. ( Reproduction in Human ) jL2% & 554 E—B—SI

a1 il gt 5680 5 ¢ Bion St o1 O iy Bl o 3 S| g LS
s S8 by oo g 0 S g S el jorl ghe Bl gl B gy S AN Ty U

123

J.ll'ﬁ-ﬂ'l [ 3 }.a.ﬂ.ﬂJ'1



C Ol g S Ll e 1
a3 el sk y SUG shael e (3T 3 IS0 DL B g S bl e il
e 18 LB e g S Lol g Sl S g (330

s

daalall abal

C Bl B U b el L (373 15

AED ] S sl




SLa e S el it Sl L (323 Jye
e E RN QP [T P ()

l R

J_.'.uJI

| AAS slimel - Nyl

(Scrotumy ial 8 daii(2)iasi. 1
B BUARY forl e T 2 BB S LIS Lk
chlad) o S Rl 3 Ay

: -_i.’uhi:'j:ﬂ-ciyﬁjnjq_&_'lld.q.iﬁn

= E.Piﬂ.id}?miﬂ} (23 :.-_].JI thy;

Ot 2385 Lo8 Ciball el LA 435 =
. kbl

(2 ) calemll AELIBLEN L3
. ¢ Vas Deferens,

e e ¥ e

i 1y assiali sl .44
. ¢ Ejaculatory Duct,

']
gl pias = 4F¢ﬂi&;¢1;#l.5l
Cdasl s s Lt |
e Mgyl 31 1003y il 1 Ll ol (2 g gl o . 1
PO LTI | B (O . ( Seminal Vesicle,
]
_ (1y otany s .2
e S ST

o aiimall 45 ﬁj"""'i——' ;'plﬂ... e 55—
Sl MLt i g Wzlas l.?' del g Ll

. ¢ Prostate Gland , !

2 L WEL Akl Buall B i
Wil e 3  Bulbourethral Gland,,

(Cowper’s Gland, .o 0
@

A [ I ot




e 1-H IS

Seminiferous) iy ol de gymi ay o oS5 1800 0L 3 Lkl 0,50

i 250 Ir..J'I’.-.-i.n.q.:.r-..-i.,-_‘,.-_.J'l Sl e L {33 3'H|.".--.J=} {Tﬂb“IEE
gy L b slag 2y ¢Spermatogoniay Jisdl sl le il ol s
e gamall LS Loats'; ( Primary Spermatocytes) ..z oouilai onle s balzel WL

(P2 ) g g S

Secondary) it i L moel g Jpskl plomi dle o B0 Ll L3R o
p AU sl pll ks o () Tt s S R el Bl 0450 A ( Spermatocytes
addy (p) Boa g o S B pumadl sl 2 ¢ Early Spermatids) Cuad oyl Lo ae
) e S R gl Duslel 5 2N 8 0,50 ) (SPETMIS ) Calaall &5 ezt ey
ity (Middle Piecey i it iakailty (Head ) 00 2 elmt 030 ) s sl didadll
O dizagy e dabe¥lasile doe 3Ll ol e T gl At Ra iy 3l e W10 0,80 Taily
il el Alane sias el 3kl Mo b b Rl Amacls i3 3130 0g85 el s iy
Aty A ple Dl gy J Bl aladll gy Al e Rilanl) e s 20y B
(39-3 15ty LA - e i Wil

R 1 s B g
gl ol

{:_."".-'-..' ) -I_I__._..-.,-.E';Lc.__?_l:.;.:uﬁ.._w:ﬁ.'l'Lﬁ.:j o n.l.q.l.P—i.\.-.l:.-\.-r\_."'J.!'l_'._; Y .._,...-_._;:‘_-. "33 3"' L)
L. T T -

126

A S et



et Olaat) Likes  (39-3y 5

Ul e ) gt (2

s sy e Sy e o (A3 S0 DN 8 Tl e 048
-0 -F iy
a5 g o god) (0 838 UNT G i) 0 st ol b 085 G Bliall 5 s @
= pndl 55y s g Graaffian Follicle) O 8 e, = ke llsy il s |50
J5 Giay ]3Jl_’."&hﬂﬁﬂmiiﬂ1iw'}..uwulw1#h@1£ﬂﬁ
by e oy o iy ol ) el G s ) o L e 400 300 U DL L
sy o (Fallopian Tubes) o U o430y 5U8 Lagle gy (Oviducts ) 2 0 sL3e
Rl i e gl el Las SR e Sl L T L Ll ¢ el s sy 3
A el ) ) B Bl 3 By ) e b
Al g A ) Sliass Y mats () (e ) o el il B e L i e
A JiMay y o8 8 Dy gan o )3 B Bkzs Dl g3 0 1y g b Lols AU
ke Lingl GSa gy g I s e g il e A S0 ks Byl iy Lgadie
el ¢l 6 S il
it s Ay (Vulva ) e ol Lgadl docd 230 Lol Libdl clinel Latsy e

¢ e kg S ekl

A el Lt




o e }n.:‘l_i-':l"‘,i.,';!;i'h!h.;‘,.hﬂdt_,qil. (40-3, 15

i gl peizall
b T | PR E""'"i | o - )
el .;L,m,ﬂ & . (Ovaries; (2 = 1.1

tep e Nl e il s s (OVIdUEts ) (2) o 0505.2
b gl ctast basy . (Fallopian Tubes) . ju L

Sy Al e gy 1 Rn e . (Uterus) (1, .~ 5.3

il el el dagy e 1 LS . (Cervixy (1) o= ) 2.4
A Silal) G
SN 8 b et . (Vagina) (1) Lt 5

Sl gl g Sl Sl (43 Ui
(et e LS o Wl o alB M1y

128

i GR 16 W3]



p (FReCEY S,

AU plad Rae W e Lgl) I ikl Bl ol e gt et ) Do
v iyl Gy o B g i B
AL e LS 1 el e 1 L5 8 e ) e olil Ll e il S0
-l g dadl S B s Al diay Sl 0 1) Lpd el L Lo
o L A B e Ll e | el B il ) Rl Al ]y s 131
ezl
sugitzfgute;;__..;.in Al & 8 Y1 i ok B 5 ke Bl Al i 8
P S L FRUSLTT NPT Tt JOF ey YRCHE P IS Je 3 10 [ AN [ PR PP
c Amniotic Fluid j g ol BLdl o o ool By o o iSedd ol 22N pali 0
Sy i 0y g 3 Al Nl el ey e U it o I e ) e R s e
IS Ao o 50 8 pms Lo ot ) g D B 5 ) ot ol el
oo e i ) el BUAS Laad s gLl i L ) i G ol b e
pell g e 8313 W B s o e gy 01 0 40 8
o il i 43 85 1 e g Ly 0 g i) el B ) g s B3V ol i) O S 0
o A e s o Y e 3501 gl edn paany ekl e Tk 0 ey 10 gy g8 L
B A B J e L e gl Sl s
S g e 1 e I e el el el By D 8 bl o 1 g o
S
bl iy gl il ) Aol o) e ) SUA) 5 iy el B h S B L a2 e D13 a0
Aol gt b il ) il s e ading ) 3l
. (Menstrual Cycle) =4 ;H,_ual

Bake ol piell adid Ty s kS Lt el B! Y el gt b iy
S By gl e e ) il i fondg e 1412 A e Y st e

. Menstrual Cycle
129

_'.J"l..';.ﬂ e J..a.ﬁJI



(41-3) jRady (Ovulationy e L 0 agis janl) G b ciis il e
e b T A CEAT =2

P MEally e Ul Bl w2 (53 Jaaddy

. ¢ Ovarian Cycley L5, 0 (15

¢ Gonadotropic Hormones ) ol liis 29 Sl Il Al i 115 gl e 3 e o o5
sl byaaiis ¢ Follicle Stimulating Hormone - FSH - ) cola al adl 54400

b b A 5l Slis) Slawl Sy ¢ Luteinizing Hormone -LH- Al il

G iy K1) G gl 3000 050l el A e e ¢ Rt A 05 Us ]
S e el N T L oy

s et Ly ;J_Jiﬂu_; Zona Pellucida ) Gieiiasalits & - LI¥IEL 400,80 1 !.i

S g Tl L el B e Lt o L sy Tl Tl s o
[ HE kg S 4wl L
gk a5y 0 W el Pl e (LSS gils bl s Ly L el sy bl s 8
) e e L gl L
,_._.J.'u:, Ageleh Al Al ey B ) Ty 8 i Lpdy (Ovulation ; 1s0Y) die . 'ﬂ
o Jg¥l el
el o) Jins o Rinadl Alema b LULE o ¢ Corpus Luteum ) oY, d y 55 i . ¥

DA e e foasd Loie

130

A S e



b J..i..-‘h'l _:...'_J,-| L}J‘h.-.-l:.g
i.IJJc'l ek J.u- ._I_.r_ul- o

- et ptl g

LY i e

e s e Lr I B B e 3,;.5‘._'-.11
. ( Uterine Cycle) s J15,301 (2

25y Ay (Estrogen ) sy 2y Tl Bysall B L ) Silgny gl e
( Endometrium y o> 5 jud Llsta ikl & AP Ol llsday ( Progesterone,
g 030 3 bl B30 sy T 0 B 50 L iy ALY o gy 3 Ak sy
D b ey
P[P RE UG PEPY ST S PS SO R LYV [y S B R TR

c S gl ol e ) Sl 2 g b Byl e Y
L Wilop bl Ably gy ( da sl ) (om0 pay pa =il 313 5 136 0041 9

e bl liag . gady Sy peays Al o gl B sled gl e s
cpp 28015,50 a1l BBl LaLY) Lad Lo 1551 3 SIS

o 6| R [ W




Rdehian 831) s W) gl Aol gy 03 im0l 2 s 28 15 0041 I3k ]
by Al Sl M ma 2l i Jsdall Baleyy JelAl e U gl ole B
o anim 1y 3l om0 g1 Ll Uay
e pae Al . sl bl JUie Y g WL el g U LI Sl
e e D ] 8 g oy sy s AWl bl Ol L
ekl ) gl Lady g 1 AR 3528 Lasyy Y

) i—_-h-ﬁ‘J“i-_:.j-UlJirﬂTrLliJ_’..l.". 15 3;1.:-_’.1.:!.-

Apan 1 By gl O R R

Lyr Lé_;]x_;ﬂ._.._,."_-.'l. el L ok _fjl P T | il

e e ms
':-:--;'.—'I"'i'_;-_,'.-'-i'_.l__'.-l""l-
A i Bl - Sl el et Gl ]
. " Il.}-lj_l -
R ER R e C13-1,
) . (5 1,
-.'.."ﬁ...ifl-l::lu..,l'.ll-

s Wt sl | sl el e 2 Dl <l U e ppdl gl 2
st 136y LN e (14,

skl Senll U -

T A i PR = A <
= if P L T 3 u.rl.'- PO I i

SRl mlady e | e Al i)
L .lgL:" L [ IE . I 5 j ‘_L-J 5 T
Ll o e ST LT SR el (28-14,
13 Py el

132

| N EV R




10-3 |

AE Sy i b ia oo (i gl S| S 1 e el SIS g
il ol g Dl s B gl Ay o iy Sl iy el Sladl e sl
) el iy

o Bty 3 S L e il AU g1 e u:i-t'l_l...nh_l.rn.'r*.'l_iu.iu o pehadt SN G50
pimsy dly kol Al AU fazs el 8 0 cilaell gl bl DUl Sk, Ll
Sl gl el S ik i) ] plicall i Ol Wl L e AR i ey o e
o Gy LS e pen anll b el O Lde L Dla g ol pa Likke i
i ol ol s A it g J.."ﬁm_;,.u_;-,ut_,m,..,;_,m A &S S
e AL g Y e Ll e 0SS Y o Bl e ol gl S
S p Ak |3 L il L ol g gy S0V O I3 4 Bt 33,500 B gl
ie panl) 505 s pLo ¥l aayy ( Tetraploid ) 4y Lag oy S0 ie gaanll oy ol
colasl D A g S0 e gl A0S o g e g0 s g S

11-3 |

) ol w3l ks B gl g B S UG el U el S | e
kil il Baley s cikiy g dol gl 2l e 2l L Hermaphroditic) iz
oot e A e o 1 B3 3 gy s kol Lt sl 1) el Bt il
0 3 il B o i Lot 00 )l OF 8 g0 6y 3 B G a8
C Sl Sl

Gy m e iy of 1 e iy SUNClas ) il ikl Ol gl ey Sy
gl Byl
S asyl e LN L Tapeworm ; L, 20152 5u0) 5 48 Sl ey
oF Ll o L) a2y e mdls A1 2 Lpiles 0 o)y Self fertilization
A & g8 g 0 Sl el 1 gt g | Ol g Ao Ml D) g o B B G gl ot s
AN O A Bl A & S Sl elatna bl Sl Bl e s

133
A [ I sl




: uﬁ* Wajhe IS ke Jay s ol okl

Bl g G g ) sl Badaza B et b DL o S WS
gl Sl ke 1)
ad iy b B i ) el B Ve b SR AR e
- ial g S sy
C P O g s s 5 LS8 e o ) e S S
¢t 1 0 4SS Y g 00 ] S B S S
33 0Lal cgullad e ‘QHJ
n:"'ul' J15-.5':]
P I8 Ay akg 5B
Cr U s Slay it Dlasldl Olaall el el L Ll g

; _,.,.a..-.llh.-.i t I"'"""'“

I ] it
D
© AR B el SN Al i Aty A kall i -
s e o5y L S Y — 2
< g ) 81y W1 RS 191 - 3
P ity Skl Al 4
el jlaslly 8 A1 el 5

S 134



sl iy sl Sl b — 6

L |

e T S P 45
58 o b el 1 15 - 3
S L St LY e i (a5 5 -

R A s e e e T e e i

¢ s N S i = 5

I e gt st T
L e R T R N T l.-l PR '}H_?i- ﬂhﬂ‘w gi'dq-lﬁu @Eﬂdﬁh— E
g e :eii_ir..--.:na_: ﬁ‘l_l_i:ﬂj. -.J-_' _ Ji_;la&q— E

Mmool = LA g el Bl AN el 4 gl s

G "-ilﬁ




: J :'1'.!—:' :_'-}]:[: ."2':'.;1'

el el gl il S

Rt e -_.}:_F’i h"-a-r‘itz....ih:igﬂ-;‘e.-.& I¢
craree Sl B ET- 6
.:.«t;s,h_:;ﬁt:';:. Sl S

| A el |t et

i B BueE

Bl e S R
3_.@#5.: 3 + _,,-,’J E

A AL e SN LIRSS el A
e LRy iz

e LY o ¥R e M 5

U THICRTE RO L G RE [ (RCIPER. TR
+1-3F.1'j-“--t . @iﬁ:':l

e d :-F‘!#"“" i




B A e U i S )
S A s 0]

S e

e S b S eSS Sl ]
c ol S s 3 e las bl (2
ol 2 8 s il i 3

R SN Lo Sl
L SLIY S bR e s e adia ey ]
" -.,rpﬂiﬁﬂ'-.ﬂh;,da sl ik




i m,n,#uw;,.&,m»u,,ug,mdm@;m:-.i,.b,,.,-,;a,. ;
SETIURG 35 L T e - C I

oLV S el et 4 el Ao gty Sl lly 208 BAE 2 gm0
5yl ol w5 LSy ¢ A LU s galll p SIS Dby il ez .8

iSO L et dae Wl gl O35 A 9
C U S s il Y s e SIS 10

el e
POl LS e e

RECH IS I TR |
bS53 . B
col i B $9Vly o S SIS L

e (Sl JIg
P Ay e

el e S s
L AE g it Sl W e 6l s

» BpgeS Q‘Mlacm.“ perpee S E.L:.\ x

Chyddly eyl e S 3 il s gny -

-qe\m.huau—

N s

oA 5 oLl Sba Ak b . T



,mj,-Ju.,i.:gi";q..\dm;L;,H-
¢ end) oSl aags 5 -4

! Al ol 2l - 6 -4

s et o 5 ) el s T - 4
bl el B -4

cieenlliedanll Ul 9 -4

s gl b loet . 10 -4

. F..l'.nJ'IE'.‘.Ih'-#h"-lL'rLﬁi -11-4



8 Aeolost) @ J

:
530 Ao 1Al6 8450 00 Il e B ol 0 Ll 3 o gt

: M‘w:‘-‘-ﬂrﬁdﬁg -1 E

A g1 Lo 3 gl s Jﬁ§ -2 3
#w-mmuﬂ-:% :
S—
Hddﬁlhﬁﬁmuhiﬂu,-mmw—ﬂwg 5 §
C et S e Sl Y Hlﬁﬁu‘mg* E‘
Al el 1 S bl 1y % 7 3‘
o s |

a5y sl b % E

C el A e 5 D b e 1 L ) g 1II]"§5
RETETFWRTEE STE

Y g o el @ pgda § 12 E

gl gy T et S Dy glaa

Oyt g Ue N p g - §_.14§

i N8 ) bl il S ant o 115

H—l L | T e |
PS5 ket [ S



K e gl o S 3 B gy AL it B el 51 g S8l e

Y g ey Sl 100 s e 5 glonsyy 15 i) Ol e 808 LS Ll
J5 s Al L e S T e DS Sl Ll (Mo by WS e O B el ol
Sl ot s gy Sl el S ey g e Ly g b s e
o Tleskd T LY
¥ iRl b el 3 Y WS b S LT e = Aoy oddl Dy dg

iy e danllla Jl IS8 e pa sy g all Dl lall e O W U e LU
P ol I pmaldl il o oS L el S Lol e e O 1S b ] L
o el Rl B DINA ) e Y
141

Sl __,J,.;‘-,"._—j'l EH_IJI _I.....;ﬂl



2-4 |

0 8 oY O oy o ool ST Sl ) L g e 8 Al By 1 il gl o2y

Gl aml LA g 28 el ke b Dl 58 gl 0 50 Al A e e 3 s
& 0

S5 ERUOY SRR, ERCRCC e v, SN TR E LS AUV

- sl A bas
et 3 gadl B33 o Lol pail il gadl coa p il g by o il gl JSGSY pait 2
LII5 Sy o da U a1 gty Laliafl oY1 IS iar_..a‘:!l.:l.-_:h,_,.i_p'-ﬁ o A ghdi

idy i WS ) placd g S s S ol 1 25 padll F Loy o] el
s ) By ahll el el oLl S0 () IS 3l 5l L pds AR
oy paadt 0 1Sy ( Chondromucoprotein) Jolne by pod o0y Jras 2y
- ity Al 03l 33l ey

Jlong o LG o 6 i oy oo ol 13U g a8l LI a0 3
Sl am g0 et L Olasl pmemll 3212 15 Ll S Tl LW s 205
il gad S 5 B Dt RS e e 0 23 | e B35
kil ol bl o by o Sl ezl Bkind) b Diendrites

elail gl mindl g f R o B Sl ol B B! i B Gl s ) kel I my
A R e e g AL dalol Ll 1 5 piklly Ls sy o bl Byl LS e

Aliall LAY g Lkl ekl ddar JUsad) e ey L Lg g OF o S LD S
e A ks ST b plll o e dhmnl] W) B s A g et
- Asdall L)

el A el gall mas e Bl JU LISIL G gl o sl plaall e A4S
- el Lhae B US aa a5 B 5

142




§ poiall ) Bty STl ol ¢ D1l el 20 B D el gl el oinsll
Cobphacll R ya B S G| Sl Sl

o2 5 o ¥ g el iU ) i (90 35 Ul LIS Uk gl 0 OB 3 o 1 ke
NPT T TCR L

P il o s 51 e IS 555 Sy 350 il o Sy s e S | i
b i

- gaasll i g gl g el (1)

il i e et Ly L Dleadlall s AL By el b a5y )| el iasy
| Y I B i-;,'ﬂ.!_,;ji.,gj_;tmﬁ. IR L SR, L HE A R ?;1'« Bl I L 3 gk el By e
sl LU I clal e §,00

el g ol g el (o)
aadl o i M o b i y s 38 LI 1 26 s Sl O 5 1 imnally nd
il il 3 ppmas 4 Uk LS Ldaddl =Y iy SUEIL LY e et B Leadl b sl
; A sa IS i s il 3 ! A

s emnd g il el 2 s )

{.'i..“'l‘_,'nn._l.ﬁagj.. I.E’.F—J::—ﬂd-aﬂmh;-'l!u# Ml Hﬁﬁﬁﬁf‘d|wﬁj‘_ﬁ.||hg
Jed il Jdlasle Ll it ety pedl Lisld O s b e i Ao I oSS elned Y O
el o g5 s
Lmncd] Al 8 2 (3

L_.]'Ll.'-_'q " ~',!_..'JI_IL:J'1 '-E dadi=a i}h_i- *.-.F-I'.Il.l ala _l,.._.JL'l_’ celael ‘_',*-_’j—{-'-”j A :q._'l_z J.._J “LJ_!LI_J
|-|L_:.! J..-l_,.“I‘_--h'..._'.th-..J-L*.:..l-an_.,ﬂjﬁ_‘._'r_‘l"lij_;_bjE{:jﬂ@.j'ﬂl;gt;j;aﬁl;ag@'ﬂ'l&ﬁ:jh
pale bl e B3l pliae) e 2 Lpd ey Zoe  dmb ) DA »,;l'l.‘-»ﬂ-l-:-ll" o g ell lda
| L TRl SPUOY NUC S PR, [ PREE SR S WM PC LR F [

143



v o pmall a5 ()

L

Ll waes ._p-'-‘-h*-:n.ﬁ'w L L S MR Ay ._;a;umcl.;.p":'-}._.; ‘_5_1...\...1._!._##

L -
.,..;.:...I.ll..'_:

@_..:-.q:._"-h;:_:_._‘_,. py o le e ey el B peddls el L ;-:--"--":";r--htl": catlley Boem | galiy

TR B SR L RSN P N B O s Sihy Gl Sudd

(AYgote iasad) Liaull i daad y Ada G il g8 Slee
e Ll S Al Slae LAY e e Ak 3 L) ad




e S el el d e il Gl ga (Embryology ) @l Gley
. ¢ Differentiation ) ;s (Growth ) st \isiss ( Development
JEA 55 g ( Morphogenesis) S Jpallides ool 8l Ghes e o
ooy o il A e il B gl Tkl sl d 1 gl 0385 g ¢ pimd] o5 gl
o ik b Jrad Ay Bl el il ol e paci Y et o plezal Jlma 00 J1ELEY
E..:'*.?_,.H_L.,i-.‘u].rd,.a_g‘_,_1._.,1n.ll‘.'il_,..ij.i'-_l,gii.:l.:--_,J_;~ ;.*l,ih,,]llﬁirI’nzlm:lanmrphﬂsi:-i]ﬁli.ﬂ'l
s ke Ay el el e il 3 A0 e Rlase gl Jl e 1 et by il Sl
Joaci o a2 Tadpole e pacidly 8 30 Ol @il dmey g diianll s B eliac™l 85
Jﬁiﬂfwaljﬁjaﬁﬁiﬁiﬂﬂgﬁ‘|'Mll‘lﬂl'l:li.’ll’]:l]'lilﬁih:,I.F].{.*.]'IJ_’:L'.HH.FJJE
Adet Sidmiy Al dpend 15T as padie J1alll ol LT Cdudl e el Ladas
Syl gl T B g may o)ty At 1 S0 sl B e Ll ) B SR el
bkl pllall 0dn pod paimy iyl s pllae Jiid S gl AT i) O i e
(Yl iy Sy o ) e L B ] LD g a5 LS | A
el el el B YLD -5 - 4 I

piralaia) 915 5 4 ot AL ) el s e U g sldall GLa3Y 8 Pl il Sl g e i
Vool i s JIF 0 50 oS AT Al sk QLS o Al e oy
el oo L s 51 N el S5 g5 Tl R e S ki o g e A
D et S b o 2l b el ST ) Sy s
S [ AP OV TR P O W SR TR R AN R WIS PRI PP
¢ Aristotle 350 B.C ;) shuyl g0 sodl Bpndoill ang s plrdl] ol Sl
elperl O oS5y adjayplrall ool ool Ciey ddd | LWl pde | e o s 5l
e el S g B3l sl s 1 ey b il Ay Rl 3 g e L LSS i
. ¢ Descriptive Embryology e i=Yl
il y b ald i i Rt Tnll o gl S B Gkl Ay Sl bt 2
(De Graaf)h,§ g plladl pdd o) SUE s (LYl phe Lpcadn g pplall Dy las (2s
¢ Leewaenhock ; & wgei) aladl i g9 Ad] Mt gl iy (3 1672 ple
e e P"'Bq,H VT LR PRI L g NPFY potlie oy olck | (21677 ) ale dalell

o St [ a1 Jadl



3y e Pl oda sy fo o e 2l Preformation Theory, J £ W 3
Fihdls il i o5 sl ol Oy  Homunculus ) ger o o iaadl 113 phuse (nir
Redeli (p1745 ) ple ( Bonnet ) cop Wl pie gl base sladall Y 3a Chige §500 ddy ¢ g0l
$otall S s Smt D33 o pde gall e () B Ja DA an o
pe i O LSl LB e gy e Y1 el 2 3 e J ¢ ( Parthenogenesis,
Olaedl poly Jorls D ppaitd o Jlamaaly il Wis Lgaslh il | g e 2l oy b s
W S R

RS il s gy ey byl 3 101 0655 0 (Spallanzani'y 21 il ol ne ol e

i gl Ll y

A el O s et iy L (204 B
S3le a0 S sl DAy ol edn 2 —is  Epigenesis Theory o0 o S04 s 4
pladl s i ol oty o N Lomyid W s D pobd i A Y Lhs i
awallfy Lidas

146

ot S | i




bt Seadl 31 I o ol L (Von Baer Lawy 0 ogtd 3
el 5 s St e s 1 UG 30 Y i) bl kel LE gl UL sl K Al
et e olladl U ans Gl PV ol ol il gl LB Sl lest b s gl

gl g e

Gl ey ARy O g 01 e W1 ) T3l chadall (o g 08 @)1 iy
Gyl R e alade el el Slalys il DU psdl b e
- Comparative Embryvology

£l o dazai 2l Sl ag ( Experimental Theories ) io sl ol 6
$0 ot Jgt gn ( ROUX 1888 ) 55) ol prsmyy coocml oy Sl bl g o b sl
i il Bl il el el oty SISy Y1 il A b iall iy e i
O 3 el el 0N g S bl ) oSl ke e oo 0 A gl Adinll O St
Experimental ) | o sallicaW oley lle o destl e Loslaiie s ( JolS by oo oSl all
( Embryonic Induction j ¢ gzl oy sl y § alb St Jigs 2l  Embryology
iy ot ST el Ay Ll s E_..J_Lul_!._n.rgJ'l gl 2 A ._.u-ug_a
ol o L el LN Lt sy o8 s L B Lol placll (o plechl s 5
B e el sin cdRB1 Ayl gl Lpes Lo Tt B 1 gl gy g )
bl wjlons Lol O ¢ Helda Mangold ) & S50 sy ( Spemani y oleew St
Al Waday o ode gl B (21935 sle L Bl e Ol famy polisll s e
Rl e S a5 gl b o Lol by 1l oS 3 ool sl 3 3o 0 i LN
il (Molecular Embryology ) ol fa¥t e gld oty sad) g 31 o pondll
] OIS Ll B pliialy L !t s 1 i) ) oSl il
. &l3 g isls- ieaat  Electron Mn.rnscnpe 3 A

e I A e ol iy ey Jad Sy Sodt 3 sl B e
o el apll aaled) 8 pasesy Wil Badoes ol LSAs Lol Sila el
] [ ;.J...a_d\.n_u:..n_,g..:'lui;gﬁsﬁrjn;ﬂs.mq‘,hﬁ__a.-_uifp1DN;\},_-,,:5_.53‘,1‘|.

by A 1y 0 p5

147
o St [ a1 il



3 val"#ia‘,glr,pw.z—s-

gy ¢ A AL 5 iy o o sSE Jp r B e IS Bl e B i) S 0
PPV s s i) S g gpde
. (Fertilization y o\a>Y1, (Sex Cells ) i LW 0 55 (1)

Pl leda faisy

 Ovum L)) 4V 0,85 S b dmmid | W 1,55 (Gonads ) ol stes i
. (Sperm ¢l 0\ 4 ) & Sl

.(‘é_.-_l_-'-:_:...a.:.'ul;:;.l.!;_-d-'- gaill JLaiS) .u.si._....-J_-H.,‘)L‘L'.GL-_'.t u,J}
- Zygote) Lasdl Lo pluly Slas Vi ilea ) 01yl LiaJl U4 C-'..'

s Bially Lilall ol aall e Al B g Uy ) SISC bed Bl las VI nasY
.a..ﬁtfﬂaﬂ;._x_j.;,,.i;jje;;

. (Cleavage) alid (2)

i o Lanll L TS 25 Sl RabzeW) ) Lhadl Sl o Al 4o
L s SLaiV1 ) Koy Sl Olad o8 Slonlis a1 o3 ( Blastomeres ) (opanls ) ol
ror ) Olgem bty s S sl 0,55 (Blastulay W e WS 058 el
S (pinally Sl S L dus LS by Cieas 55 ) ¢ IV SLLA s e s
& S Lol Slladl as e iz (Blastodisc) g 05 SO Lo LW 0 o pams moas
- ogeally amly

. (Germ Layers ) i g oJi Skl 0 555 (Gastrulation ) wadi(3)

(Morphogenetic Movements) |SCol &5,S0 oIS ol does WA glass Lles

il S 0,8 (Gastrula ) (iusally e dias gl o8 5 (oAl Lol Jopd) nad
( Ectodermy L) £V i o Lo i) 0580s S (VI DLy S 20 il e g8 2
SV O Ll ol dall 33 sad) 0455 LS ¢ Mesentoderm) LU Lo 2l 3V,
bl esYly (Mesoderm) L. b o5V, ( Ectoderm ) alall esViiib 0 lprin) 0,85 &>

.(Endoderm,

148

s S [ aa ) Ladll




. ¢ Differentiation y %3 (4,

Tl Sk i) g5l Tkt B s AR M W Ll 5 R i 3k
Sl M azind Gpmeaal) LU L L i b ) il e e i WL S
slal 01 Sl (Bady Histological Differentiation § gm— plf Lish Sodons L dmanll
. ( Dendrites ) ol miadly ( AXOM ) |, ptd S e did )

. (Organogenesis) .zl (5,

g S o lldy elinel 1S5 e Tl g Al LSt alts pllasily b oF s ay
i Ry 131 gyl AN B g DA i ool g oS B8 S o6 gl il
el ydbaally clalaadly c Lplaladi oay RSN

. ( Posthatching; 240 dae Um0 (6

il 3 e g e ol e 5 Slai VT s g LS Bl e oV Uged oy 2T 1 o8y
il 0 ey e man B LS BN L bl s e gl Y Dl s el e
sl ey

Sl gy ges 2N ( Sexual Maturity y s Al oo e g i Lhee Tas Al A ads Llgs s
g B o 5 o (g 5963 L i

o Slaau¥l o8 Acald) cilag iy . “
M LOo-4

= a2 Congenital Malformation , L clais JI Sl s s 4

FUFTERCH POICI S PG PG S T O B o e O R LI O
- aklldy s Teratology
ot 5 ey 8 et st (S8 dte Dl e e Lol B Ul

I P01 T SRR UL || PRPON NP | BT RSOV 81 DICU POSRENY Jc JO0 [ DM ) |
e B oS i g st B i ey 2l Down Svndrome
Bt L e e 2 E_'.p.;:':."- :__;.i,;; Liadt donae Lal e caimni s dos il gl b Lal gall 3:
i e e T Ny R el Sl rla 25 Lag
o i S 9 2 il s DS e i plalt adl O] e d s AN

149

£ - b b i ] ) 3 - r] k|
. h__..L.'l-n..J| __..-.....F-j :_th....l":'.. ‘_..ﬂ_r.ll...l'l*_.ﬁ_!_g.a-_l.t_l‘]“ -L.E-J..:_-Jl.ﬁ- LS

S ol



! Sl Sl S el s e il i Dl b ] Ll o] ] el s
B A B by (J Rl clanlly Lisd a2y AR gl gl y
5,8 Lol o a1 A1 80 pay . e 3 Oy gl Jala a¥1 915 5 g 1
3455 S Al enle Vs a5 Jle B Sl il Sy gd LW il o S J i
Ao s 2 (Placenta) (lotdly wndi Gty o 3 Lols B pag pYU s e )
Sl 0 Ugpimale g eV LS O g il Vg o 5 01 S gl e g L)
et a3 LU a1 gzl g o 131 531 i o L ¢ el W e il 1 sy B ) et 5
e LI = B T DA P R
e ) Al sl ) g3 pgd il Oy b e Y cetmasll e alas 1
ol o b e gl Aoty ol 35 61 3 B 0 lS01 U851 g B p LS
P BTEPUPRTEE N | PP I [ T T PR P, | BT PR P e NG P 'V
JUBY PN | P A (O L PO [ PPN [ % P P [P
o ol W) 20 SN Bl o gl S A e Ll
! raibialdl Bo\Ea O 3 S5 aglle g LYy Aot & g8 A i 3
hll\Jl_.--...uran_-....-.-n.J': uh,_:dl;hr_gm U.vdld..._...uj_,.._nh S U_,;&.H
s 1| P D 75 E PP [INSRIP RS I W g T P "I TP S [ P AT
Aoy Yl Clmazmall b 45 i ( Fetal Alcohol Syndrome,
A 155 e Y ¢ TOXOplasmosis Sibe @) bhill 213 2 o p¥I L) o3 5
el g M el iy Vo el gl S e 2ll3y L ) e s
o A Y st 5 2 9 (Folic Acid ) el i jasle o J3ls lelndt Je 6
o el y plll Jaie p Ly 5 SISl NI B e ey | el o ) Dila i
.JJ:‘FEJHJ_H
d Sl padls el pldncal 03y b sesd] dondl Srla il acht SSYL poel
URe L Loms dady Sl s o 5 ] YL 3 iy {Ultru sound Scan; i .al
P Bl e Dol Sila g gy S n ASTI Tl LA el SISy il 25 Ll
....,..'.‘.....il‘.-_.-11¢,__~.1_..11_,J.__1..._11
A g e Jlasfl pie Ul ol 250 L Dl 22l SV aey Dl asiall O
PSR Ty L [JOF R RS U R RIS P RO S B | S P A
150



il Al S1 0 jae
S sl SR
il o ) (B oy el
oy At Ol pidl aey
S s J gl Ay pal)
Ol sl ol kB 38
5y S5 LY il 3

Lo A e

. (E_ww)ou\?tqsmuu;.;\.(s—tl)}i:

Jom IS B o AL Jaodd Lgha 35 80 5 LSS (Lpapdiall ) Al bt Jany wllad
Llasl day g ¢ 2 st Bike ad) oo 3l S ¢ i) gl Skl o) ) ity § Ul 0l e 3l
dadinie DUs o I i 2 h

O par oo S0 (W) Sam 1315 ¢ o g0 IS 80l il 5 iy Jof (291 00 DLWt B Lol
(94 55 (Twins ) o) L o053 pallall ada




l . (Types of Twins .. ¢1. I

I_ ( Franternal Twinsy =% T |

Susly W ety B i e Ol paladin fpadny a p gl 1 o1 el 08
g 1 5583 Ly Dpslioa Ll 0355 B ;-H"-w-’ e
cg 10 -4 Sy Rllases 0485 g0 (S

ol )2

I . e Identical Twins ¢iaisay u
Tn | B0 g Ly g g O g By Dt Aa e (ADLG AUl 1 2l O 05
il azs L 1l 4 SS20 LIS pue oSGy lagf Ae 15 Lol gy pade A asl)
BYE R BY e AT pUS Sy APRTSE R g PSR
152

o) S [t ) Ladl)



A gt ol ol Rilea o Bamchs o315 Al ) 018 a0 ok a1 JLadil Oty Ay
ok ol ol il 580 U3y o (DiAMESE TWins ) Lold! o312l o) wdl id Lia 205y uall
Adodlall (gl Al ada b oyl 2 ti g A e ez 0850y e o) 5l ) O 80 Ay s

. ( Parasitic Twins,

i f t.ﬂq.lﬂw _.M!.r._ll_.n:jll y: o 11 4 ]bl-;:-i

h:.l._-.-ij”h'l'.l_.;;..f;n__.-}HIJH;@}E;M;Eé-l;lL;n;jL-J..f-.;rf;._J.ﬂ-::‘_',L:.iJ'ﬂ;a,La._-{i;
L-.ﬁ.,aJ..":.'_,L'-_l,.-...-.-ﬂﬁwﬁgﬁf#%dﬂ#{_wdﬁ:g*ﬁ;muﬂb#*m
Lagpelin ol Lllog Ladie o |:.='-||.:.- o E LN L S ._:'I..n.l?'.;-".:"-..ldd:.g (=) i o i
;'nir_'-.*gi_._a__.,.-i‘..,,........._* i 2y
l ( Multiple®Bwins y :..:0 ._'-I_._'._'u.]

e ¢l gy 3 B sl ey i R Sl D s 33300 8 a5 adacll (1 gt fad
e Al oy L sl e 31 LM sdn vk ¢ SalS L 055 Aniin i S 0
..._.ﬁ'ﬂl'ﬂ‘_l-l'b‘?nu‘,-_l;rn-hﬁqﬁr?')u| _n;'-_,hﬁlldhr—:';ll{-lll.i}d}).‘.ll'._l
153

it Sl a1 Ll



L Sla¥odl pudaclll oy “

ﬁ,—tﬁhﬂiﬁﬂﬁn.j_,-'"ui:‘ﬂ”}nﬂ-w‘ﬁ';{qw;ﬁ}iﬂhhwﬂ!!;laﬁ
ad St dashdly L st B bl LB ARy 3 0l p sl g 52 1yl 3T e s

Adls - Hﬁuﬁlﬁmhﬂﬁip‘ﬂhﬂ]ciiyﬁ;ﬁﬂﬂhﬂﬂﬁmjm e e 4 ikl

sslasdl I 3 Sk S e e o M e el O gl gl LY T
;&i#ﬂﬁ]Mﬁ'jj]_ﬁj,-'giﬂ.ﬂ&dgﬁjuh1iﬂqj£u——#_ . '_J-i'u".u.a-.'.ﬂ__!-_ﬁ i ‘Ll.lnll |J f"_‘j-L
I"""""“s.!i'-l'w"‘i' Srlad g i i 1 Syl iy dih g e kil O g o Wi kS 2.5

; c_—rLi‘-'lu'-._hJF"y AL

L deidt LM g4 I\

dudall g oe 8 g Balie ) g ds o Belalally (Stem Cells j e il Uhaet B2zl s
il e Bl Slef Leedens o2 LY 2 Lol Lo L Lman L Ll el Yl e
A J e ol AR et L ey el e S Biuds aahs L3 plaly samalls
chaphall g el L mny a8l o 8 S L s Lpaal pobeas Be o e did L

a 12-4 15y daalh gl g

: .[E_':-uﬂ':l." 11&;&;h?&;'¢4\ﬁl}&|h'}'ﬁr| ;-':'_JA.—'FE_'F_H b2 ‘1}'_!..';.."-

154

gt s [ i e



- dwe ddl ek 74 gl

i . ( Embryonic Stem Cells it Lot 1
Bpdd 13 0 RS Ba g e Rl A SR g Br LD LA Ll e ol o
el gy s A W Skl y =St pains o WA i 31 5 aainal e L1
dpdald Laga Ipbums da3 by ¢ las N1 oy B 5 Rt ot 1 e ke J ) Sy 0 oleald
D L v Adalh S LY o
I . ¢Adult Stem Cellsy 10 1e 121 L3a .2
J'.aj_,_ud.1L!‘j.~l-1_,a._._,ﬁJanhwj;mjr&lgju&ﬁlgﬂlru_ﬂ1u..LA»-L'J.-J-'r
g 18 i) L ) W 8 e LS el )
e e ) ga g AL Lk sy |
ol S e e Uiy o
Al 2055500 =
(il BB By A i A S B8 e g ] 8
[_ . ¢ Umbilical Cord Stem Cells, i-14) o) L5 .3

oo e Lo L LU e et ) G T o8 ity g ) Lk a3 s Ll e -
syl 4 1960 ) deeoncll By b da gl e gl 0 Aol o Lid g oS 2l S
L Buae Cpial g ikl

o o AU 15" S R P P

S IL e A W Sl bl gt e
Skl b L s Rl LA gl ¢ Byl ol i) St d i 1
LU ek s
celae¥ideh; iles d oolll ol 0 e Cdadl S Lpatid Z|
Ay el et N e dodall 2 5 ] iy ) Sl s Lttt 3 |

SPSEE TP F IV PR R Y PRSI




O3S Ly 2 S 2 a1 e 80 (Cell  therapy ) g ) 3l b lgalasant 5
Aii ot (Nanotechnology ) ol i ple B padall way g2ty Loliad) iyl
;ﬁ?l.-lﬂ"fz'l.ﬂ‘iq ‘_h'-u-!'l I_hllﬂ . .-'"-_-f‘--*'l""“ ;J;;.i_’-l'l—'l'lp—ﬁ-"u-l;l'l-_l_'-ﬁu HJ."'J#LTJLHS_‘Jd1
A T ) LS Dl il sn s o L DL ol LS B oSl IS e
LS Al A3 e Balin 1y L s B eSmally WO S o 5 RS g 1 el

« Soud! b Fluiiudl )0y II

e Alazall il el Bkl y ¢ Sl b it S 8 e ol il

L {Q—rjh.ﬁ—‘rhﬁﬁrw;lﬁlau1w;ﬂ;5ﬁ

Wl dmns & lmczal pllacal &l Ham Wilmut) <y 00 Wl et (21997 aladl 48
SV Bl ada COE y Ll e 83 el Byl LS e (1304 152 (Dallyy Mg
Al i el dae e 5 & pad 3 D1 A bl 18 ot LV 3 . o8 0 1 o il L pg A1
Wadl Conde g3 0 o2l s e s Rl Lo (il y Tl il e 8 A1 5
R J PSP [V LI Y OL T PSR N P PRI P
g n b ) Ll Sl ) s e (ol e ik ) Sl g bl 03 2
Ll g opr A2 el A5l s ¢ i) Bl ik ) iamadt ickind) moas ikes boas 3
ol Lo Lagrlash 1 il G0 g8 Aiard Lageiay sai g laa il ey Wbl 3
el il A e Bl g e T g e
o gy ) Al Rt i s 4
Ay Dollyy Mya ot Sily il lad lalis 2y faodl § 2 elaidil dm 3
-i.!a_*lliflﬁth;ﬂma.lj-i‘;mwihmh.ﬂ
A Al L 55 01T (DNA ) om0 5800 5543l astendl Ll 6
 lamall ks i3 ks a il ) e

156

#!_I-l I"_...l__'__q.{_'H i ELJ" HL.HJ!-LI.




st (gL o] rrrrrem 2 ey S e )

\RATIE

'.E_ L P |J'||-'L-=I‘ DHA
= : |3

; pa i T

I'; "'ﬁ’iﬂ' ? e '.-_ x

O e Il
ST UG PP . VT VRS

i

el

ol ol et S

A




e <114 |

Al g e e Loty Lokt Ui liall 292 3 it Jloma o ] SN sl 22
ol s 1oL al Bl e el clale Aote y eladall 50N 2l RE BN jlmally ATt
e e L R = L e TR B (N
o ) el gl Naled L dely il e all 3, e e el DY a6 L ol Ulae )
P lgee Bude JIULE slasal e e SUAS 0 ol Sl 3

. (Artificial Fertilization ) slwll olas¥i (1)

ol pdl 1 il e S gy e it bl DUl ) L Ldee sleall ilas Y1 L
L Ll o e O b las Yl s Luney s
A o il ) o Ul gt s et ol 3
p TR UQFIQUl#Hi__i:Jj“JI‘I;JjJ%;jJI*J_-ll;l-ljll.‘.ﬂ-Lghiiﬂﬁ'—_fLu'n}F} 1:
2 o MR i adlly LSl Jak 8 ) Sl pad) et S i el el e

L g g by gl o g
el Sl s el il ikes b Sl e es Mgy 3
5 T PSPS DU B PR U T [ T USRI [DRE PR S (O SO BY |

o sl g e gl ol

| ; I___sﬁﬁ.:_..al'l bzl t_l-"ﬂ |

i ¢in vivo Fertilization ) .+ ks soall et ]

I‘__|.|'l1."l"' ot} ;J!L-l_.l-l i-'l_"_gj-“ 3 H'l-"""l-" E_!_j.u .jddll _pL.-J' ‘;_u-ﬁ."" el o E}J'l L "‘j .r":"-"_,J
o -ili_:,.u.“ ui_r.’.':..“ n..'..j'_j *‘i T K¥Y s.'-ll,_-sl.-'l J..h.i-._u B dow i I_‘J.F l_:.J.d:-r.U'j qcﬂthﬂer;
B uﬁ._-_n.d.l dda ol jﬁjl‘ﬂ 1+:-|J|.|=l.

[ . ¢in Vitro Fertilization ) _ oY Ll o bt - e sl ]2

Aoy ol e o aindl SN Il et gu ezl 25 lasYl o f;_,.!ll- b oy
day lasl A der allg ool Ala 0l DU pay gl ey 00 ellact w glooat ) B g 1 1 g L
i el B gh S gl g Rl o) i i ) e

158



Sl Dl ey gy ol Slde By Bl o]l e o0 el e Gl ey
¢ Ul e By ) WL 3 e e 3 BT i kaadh 0 O Ll il N1 Do gt Rt A )
O R TR T (P TR R T L Y V-2 }r!.d,..gj..:-_.ii;;Hh&l#jhbhﬂ;lwlhﬂ.tﬁ:uhjiﬁ
e A Bl co e dusted) pdliall aY1 elles] ws gylur 3 e aid ( Catheter) o>
PITLICTRC I (VS v ey [ WA, O PR Pt (W T (RO ey
el J e s 1y i e 5 LS S a BBy e VR ) el o Jllal
S i gandy pa My s LS asda, sl asd Lati ey 1 e 0 ol 6 1€ B baall iy
Ag 3l Sl el At g Lgatl Lad y 0¥ Uil Slaa Y i) 0350 B0gae Tl go e g3 a8 L Ay )
0t 5a g il BB 1 pas S ol w0 SN LA e Sy Lagathon g ey )1 5
bl B s b S A L g o) Basae ol Sl B AR

. ( Embryo Freezing) La¥ 4 ( 2

Gl e Jo o BB () JUily | LY e B LS e e AT
13 Wz Lpflamansl poad alisy o a1 ey 0 gk g Al et slait day Gl e Ll
ey baleasil LS anli¥) JLilel g0 e e ol ki DY T L 1Y ot
;__,,,_L;‘-_{uﬂgi-[ L70C § Bt ooy sl gl de] e iy Lo, Py g St
L

. (Docyte Freezing ) i oJl ases (3

_I.‘n-l_.-.h .;,-‘-.1-3‘,'_"4 _ri At b Dz n,'-'_!l—*- ‘_,hEU oo wl et L)l pdn R

LU TR B T Oly L aad T e e M Ll s D5, LT0C

B lelastl e as 1 el L gy 811 Bl Lliall sda delod, Ly ) Dol g ey S
s ol gl Al Sl Sleiad)

. (Sperm Freezing ) L bl ol bl aed (4

Sl el Jade oSy ¢ ITOC 5 B gl gl Sl i Gl sda paass
At Lgalddea Anlm el 1 h’s L PETIPT LR, WO #.r ¢ Semen Bank o 2y el
Lalis ddaadl ada O L dor p B gudndall 35 Rl s ) 3 gy Ej.ldll.g [ HCIRCRPSE PR R
Pl o 3l ol Jler I s e ML B pl) Skl A e e e gl i
ool 2 pall Jlr 1y e N D pse ally sl 2l el g1 S S el 2 prlomy y OB )
|l et ) S il

159

gl [ mal 1 Ladll




" J:’-’ﬁ".‘__'l_}_J'.

P Make 5 e L celadl mllaall
P PRI SN < DS L T PR Y SN T O
R [

ala Ry o LN ] ey pletll B e Joeeed T e

elagS ppa Jhalimd ool o SN ol ey il bl
. Tl gt sl g
SR W ARG e S T I T S P T s O RSO |
0 e alana
Shpa g i ey Sy S g A B Wai e — D
g S oSl e h s

o i

3 Al ikia el o3
SRR A - CRPEIUNCET Rt P R R S ;.;.}';Lm ¢ gaall

s gl I

: Loty 14 2 Sl T
: Akl 3 iy W 48 Bkae o3 1

e R R R R 2T Y R P e R PR b b g e e B e e t
crnevraseen bk gl eyl ol Lita8 LD U D

P e I R I B R L oy W L ST

160




b Eh A e Lo b LWA 8 Y.

- ':_e.'u_._.!-'l :_i_!ti_J'. l

P Ll AL ey s
e A L S R s el SR B s Se il 2s i o
R EEWIRR (B AP [ POV PIERT [F S i

.JJj.IJ.iff”J.piil._ﬂJS';H;bﬁd;,ing?bdjlffIEL:ﬁ aF

AWk e Rl e Ty ) o L )

REE _"j......'n'l'

-':.::-"--'HJI"-."I:J-"'IJJF:-! L .__'l_l_-l-l_‘?:l_._’j.'l'l‘_lj.-'l_'a.r_;jﬁ'l

P e Vie gl

LM gy L Bl B I 1
Dple Taka) O i JTadl Ly . 2 )

. 1766. ¢ 1678 .o - 1677.)

bl 3o g bz i il S Oy oA et B



c el GV wiliy oL Hageddd
Par LWl Sl Al e il Ly e s o3 e Uyl

-'.l_’..l._‘.:ﬂ'l.n_d-.'l c ._'...'i_:j.-,l__ ,'._rj_!-J.h-_n' _L?Lq.;-_..e.mi

Lol

R vt LeepC e SV PP P FIPRS |
eizn U5 3 Lyl

ALl s Ay N il 2

_ R e L s e A L 3

sl e el et Wig e el sl a4

ST i 0 G |

S e S sl e sty e LB A e gl L2

- 8T O B PR R |

pplmMliloe gazelea s (Zeghy SL) Ml L5t 2V S| 4
5

R AT Pt S U PLT E




163 4

e B g dads 1 -5
c ke LBl D 2 -5
A Bl 35

c Jhs s LT, 4-5

- Al g AL 5 -5




il [ el Jaadl

———a e — ———




E}
I..II - L
= o

__.i'Nﬁ_ |'F |

mitbiiiicdods, .1-5 |

3y dhh oot plaall iy s sl Bl e s g il SlS Ly  Genetics ) W1l e O u
ool S e W ekl il Bk SIS 3 SIS et B gl ) o
D i e adall 13 Ly g SN Sl g
A N e L G i) U A T
o Al g dat y Ll T e el ol il y ¢ 300 Bkl o el € I L
" ﬁjﬂnl}iﬂ.ﬂl\‘;}ﬂ1h‘lﬁgﬁhj!J.I.,A:.Hi.,_l...l:-.:.rj.l.!-l,i,fﬂﬂ -

(Bateson ) o g o S Sl el s e ( Genetics ) wllsaas ghbl o J ! 01
IJ'..lnf-.liJ |ui.h;a.l.r-i.-- g-;“ sl y b sl yd HIEEJM%EEJ...*J.!LHIJ (s 1906 ) ale
 phalt
YRR P (PN PO OV A SR S T 0 S (PP TR AN R PENRERTD S HEVE |
-.;"-‘:P‘ Jl.i;-l'lgjl.pi&:jig.i-I Quh.u,::t
(+1 866 , rlng.i_,...‘-_i--..'.__rn.Hhﬂ,ﬁ}lﬁﬁuhmjﬂl,ﬁhﬂlduy} 2

165 -

Bl | el Lol



plade gl doziy o o g pond 805 ML il s J o Sl D gy W
ke 34 5y e das Y10 e
LR ) Al el el i 5 (21900 ) ple Jus oyl L2 51 3
B0 gy A 1 lald Al Ll ol g Ol oy S0 L 2105
: ok gdlall b e S
Slathe y Al o 28T J e Sl el 0 p B e S ) gt ] 4
et Ay (¢ 1953 ple 2l 5y ol SUMA dioy ) a1 Loy il g byl
 DNA, Deoxyribonucleic acid s | 2 sdan &5 gl J| 5593l sl o5 5
. ¢ Genetic code ) 3 1§ il Jo ol 3,20 r Sl 7 5 5l
g e | A il Sl i ] A b &1, g sl i g T 5
domilas a8 S a3 61y3 51 JUie ol iy ik 16 DINAY (o oo
Spia Sype a5 Ay 53l Sd il b e S gl IS F T i
g St Lol oy atll Bl g ¢ ali3 e sl o ( Single gene
iy ) el I e DLl s B gl el Y ALY L el Y e
o Jwadl b3y ddidasll Slndl b DINA plainal 5 S ¢ 1986 jple 4o il 6
P g ailail e aua
N (g iy g IS B am Bl 5T 1 S s R e s Ll 0
coad Rl A iy g o sl e
aliinzad S s &3y Ly gl e By gy L1 [oels Cipliacl e ac bl
s gl aacll g N1 bl g DINAJ Joy 2 ekl g) cieliaa)l Lo liall i
Polymerase Chain Reaction ; PCR ,
Aol ) gy S a8 (0 2003 ) ple iy oy il y it DB M T
¢ billion ) s 3.3 basde jalma 2l dm y mall el gl 21531 ks jLE1 0
C pe s Bl Bl AU Dl St g g 5 S 23

WA il Dy ) el kS J g (GENOMICS ) diall Gloyyl 8 5L 8
LS E;"'"_JJJ"M 3l B ..i-?ﬂ'lfi-.‘ﬂﬁ} :Lru'i1l=,i_||11_ri‘,.1.!|fi;l_,_.|
-y | -:.L.r*‘.'li.‘_ll.l-_j'ﬁd

16-6'

Blygh [ el Jadl



o Jodo Judlo dilyedl D ll

L k) Jlggslyblas 5. 1-2 -5 |

(.ol 800 -*lﬂl]ﬂ.i-_u;;qi.h'_niﬁi‘,;ﬂ1j‘ﬁ-,lg¢ijl.jlrd1hri-i_,l_i:J-n.i..h&LL'n.__--L.ﬂ.LiJu
C gy AU SUSy J gilly adly  y ael e dea 2 1 e ] el Je B plaia)

gl IO o A3 3 st e g il gt il SR Al S 31 ) DS 220 ]
Al e Rk Y o o 3l 6l ot SMAS 5 ¢ bl il

Bk b Uy 05 1 S oy UL s ad , Sin Doy ) ples N S e s 0y
e oyt RS 3B iy st By (g G 1360 ) e s el Sy oS g
- Sl e gl izl

el gdly sl v 2- 2 -5 I

e ope d S000 ja Lol el y bl 5L ae ) o) i Bl I ilie ol jmay o A

 Aligdlijlad . 3-2 -5 |

Hippocrates y o1 B b ety BN g el e e O O il ) A DS
oAy (Crossed eye § ool b J gl Pon foma s 20 Dl 55 1 gl i p 4370460
Al s e s Bald headedness ; szl Zashall 33

i LS e Bl B el g1 mag f ol L e ol el il L) B LS
|3aia1 Lef . ¢ Down's Syndrome y &5ls Lo¥ead L2 Sletlell ae algl e il o 3)
.uun._.,_,.g-1.|..&__‘;ﬂi,.,uu.*na_,ﬁ._ig

167
e By | el i



e J Oy sYh g 4- 2 -5 I

il L Ol RSy At b gl Vb i) e ¢ MAuPertmis j g el e imy
ol R b Ly A a1 -5 S ff"udigrﬂ'& e s
Aiodar o o Aaali s b g8 gt Jldialy Loy Ll pliy 2 - 5y 188 ( albinism
claia 4 laed

Gidy "\-_jq__-].J}.L.ﬁjll....';.wJLJY'_;;;'_,;'&M‘IU@Jwéﬁllu-u@'f;‘ﬂcum|Jﬂﬂ'm#;

ey gl AN e Sl SUAS g a3 e a2

] -

oy .—_Q D__O AR das

E 1 2 3 d l
' ® © B0 © B B
1 2 3 4 5 & 7
0 O @ N @O
i z 3 4 5 6
/ T B
Propositus dal Al Al pi g
¢RIy S B s i, ol -8By s
i :_H-u? o W R | ..,-.|_| ':: -




doa el T OL AL 5 S8 (Weismann ) Sy & b el 08 hasa ey
el gl ) 0 Ol ks U eyl ) e e s NI Bal 2  germiplasm
e AN O W) | g s al8 e e o 15 S L g 2B e o 8 IT )
Bl ;I..;.L;H;a.-...j;Lr.J.i.;_-.th R [N TP | W e & [ 0 S 08 P2 P PN PRI
Ay b Bl o Vgisaly o Bale pd ol 8 o BYRNIs LA algl i B gy iy
il 8 add il ¢ Mendel § Juos gl Sl e G gade bl e 350 5 40 £
IS e e il S o 2lid g B 1 Sl JUESH J g B

Padaudhey (3-5 |

. Sotoads(3-5) Il ¢ Gregor Johan Mendel ; Jaw S g 5050 8 an

ale Luwall .;.‘-" Ay Ay Pl dad A Cgsldd
ol Je gl sl 2l Jas £ (ol B12,
Adly (p1856 s Pisum sativum, W)
i Ol ol el Sadachl wogle O g
ale d.q_hll ;—-:__.;1;.'“ o i o ':.-l;r pd
Pyl o A ya da lais @y (21865,
el | o Sl il oy it ST et
shade JUist alldy (le i Aujld e gle 34 3l
ppbcl b alBB2 - 1809 0y ady dosy s e
St | dpl il 0 i s By gl
clade 9 ald A1 e Dyl 2 Juis Sl 4

Bl Jus (eala Leswild oyl B0 s Doy
0T g (De Vries) o3 w0 gad gl gy Ll 2
s gl (Correns) g, LUy,

ot g g S0 8 s e g il i 18 pdlly ( Tschermak

169 .

Lyl | el Jadl



.BljﬁquL@h’ibMHL;rYidﬂLbuaq.l ~ 3-5'

P els s el S 5 ool el e Gugaaing Dl gl B akaxid) O O g el s ! )
..,.&.:.,;;habmm_,z.qggu,i‘,.mﬁmawijuaia,z,squu@u,jct;m\
:ddly ) Sl gl sl o) 2 i) fams LS Bl s Lgilel e
L W By30 pad 1
o ) 0 8, Sl sl 2
olin b ity By ) w5 bis 51y 5 O pib g O gl J pea 151 a2l 3

- Agilal) 31 8 g laNS
C A U3 e gl ) el oSl a1 4
ok U g D
( Transduction ) fs gt ) 01 28V 5l il SIS dnss Bsder o) 5 arlil S0 6
. (Viruses ) mily ) il p Sty sl

UL oy Jog Ol edlly 4y pais dEB) A YW OSSO Je & ) o sl g ) A
ot Al Cayd SISy ) iy Abladally g ANy dladly a6l el 5ydlly LGS
- Ol B ISy SN b i g ] LNy RSN L3 8 pinS DU o) B Sliall

Biksins §1 5 Al W B Sl g g S0 308 s - (1-5) J g

i SIS
Slaguwgay Sode g g allidl ol GOy ot ol ailadl o)
Tad LS S gl ! WS <Ll
6 2 | 14 LI 00
8 eSS 4L 20 5,41
*16. 32 Sl Lo 22 ) poldll
38 ilad)) 24 34
40 &AW 28 o e
46 ol 34 i) 3

-

- ' " ”~_ - i [ 1 . & »
@}w;ﬁ},ﬁ‘ e paand! Lol 0 50 Galze Y hall Joui § 2 (53

170 .



ot ol Ay 01 2542 Juos pliie 0052 - 3 - 5
: iyl & patterns j b il

Gy (FRIRRS U (E T MR PRI [ EER By A BT B T SNy P
G LI 2 e ey bl o Loty gl 3 2215 ¢ MOl ) 2505 0500t

D Sty e i) e gl s Ly s gl e 05055 S e lin oy

pad gl S s LN A e o il i 3 it b 4 5 S

" t'.i'ﬂ':ﬂ_" A L'-'..:...*ijl__.:
gt Rt a__._,jl_jj'qu‘_;,.[J.q.ul_.'.i:u:1;;Li-JIHJ_m-t_,E;;.u1;5L;FJJJ._hHLu 2

coapledd Mlas ¥l Llendl gl afel Sy de e See bas ]

171
‘J

Byt [ sl padhl



1:3  1:2,84  4,,L787 4 %’l o | sl
¥ R, L !
s 277 K W o
1:3  1:2,95  Ai.882
1:3  1:2,82  .a-428 . u oy
s 152 \ g,
el it 1
1:3  1:2.96 45,474 Bl
dara 1,850 ‘
bt
1:3  1:3.001  isl6,022 OTUET
a1 2,001 A . -
P Far B kst
1:3 1:3,15 1705 . @ . Bafag
‘_,3-,1_!134
,l"’"' ‘HI:-: _,...1-!-
(5= 5y i

ol il e Sl o e L pa ] Balianll Sildall o =l ia—J] iy glal) ) Jadl
2gle LB el 5llall b Lt 5kl Led C S JSY1 L 0 S O B LTl

R ,'F_r_'h'l.H‘.‘ﬁJ y FI I|I_.,.rL..l-‘_'-...ﬂ'--l 3 A I ERPLS |

172
"-J



A e My Slnllaall any 3 -3- 5|
o e o ST acs Lglinsl & ol il iy Bty il o pimzlly sl W) el g 0 il

P TRU[EVIRER EERE TR EVEE Dbl 2l e sar e B e
- cAlleley LI ¢ Joddty Sl (1

;,_-ﬁf'ﬂl_UﬂJJ j" Q:ﬂ.__f'.'f'l;,.:. ..-i'.‘?"‘d"-‘ .é..l.“" {:.:.I'_h!'l‘ }..._r'*l_.:l_ﬂ'“ J.iLnqu'_lLJ.l'.'n“l;ﬂTlnerrlJ.i
o) gl gl oaendl 1 LSS e LY O30 L & bl 6 e
¢ Genes y Sl gl Syl (2

3 S Ay ) E il e O LgakelB S s iy Sked ) DNAJI e Ll 1
oYl NS e L e g il el dbeall i el e e
. ( Gene expression ) 4+ .l (3)

.;,Fw;g.qﬁc_,a_n.ﬂ-ﬂ.'iﬁgh‘:ﬂﬂ_}__i‘y DN.‘L‘IlQth.ufuhull_.Ld‘_rl
. Genotype (G) 31 51 Jiy gl ikl (4

H,ia*:ﬁ._ﬂl;ﬁﬁhrllajuw,;usji.;lﬂ}yﬁuﬁq}:‘,.m:,jnuju.,_-._.uju,,,;,;z.lu,.&q_p
BT YR
: iy gbliiafl ot Phenotype (P o gl 5 By 5,

U e ik . Lilys gk iy ) S Basladl Sl g1 ailail M1 ks e
ity Ll gl b B o ol S phadd S Dl Ll gl L R S B e ey B
st 3l s a il g gl 31l e (LY LS el y Bl Silial] (eaks PG S e
e Lol B s gl e s il b Ledie g SIS al (1L ikl (T, TT ) s
Sha it s il fem bl y ( Homozygous ) & 5l wilmes ol s il lldd Jis 11 5 TT
Loy, (Helerozygous | pows b el 8l s a0 ol U Ty | Lol oadt Jdla 2
Sl ol SIS 5 A e 3 A B R e il e Sl oy gdd L (65 2D
R P O B LR B

Nl 3o | S g Rl B b 0y gl pkinsagle Balad S 00 Lalall ey Sy o
;Hﬂ'l-—"';i'lﬁh-_--i-;- (ST R B | il ke oSy il Sl (gdet sy S
cp by d e by ¢ Tally Lkl L diie B 20T

173 s



o mllaall e e ol e U FAI- 0da R g ioncedies 8y il Blendl A J1 i)
(65 5y el Al o allaall e a1 el saila LI Wl e | Bl Rkl
Phenotibe "ran  dwarf

3 bk i

Genotype
gl TT w tf

Gamete Formation
gl eSS

Qaﬂ: 9

Fertilization l

]
F, Generation
g e
Tt
All rall

Lmen Al e

Y
F, cross
F| MM L

Tt Tt
[

Gamele F,
_l,___,.l

Fertilization l,
Y 2
F, 2 L+ TT Tt Tt It
tall tall tall  dwarf
N bigle gl e

tﬂ-E}Ji&

ol o il e g0 ot B eyl ol g ] el RS L
caaity ot 3t IV danadt et (il y BV b el s ( TT y Uygde

el A ezt Sl Ll
174 4

E-LEE_L’.FII ,'I ‘;-.l-u" _!..ﬂ.ﬂ'l



: @l_;ﬁ'-_'l-"l_.nJ'!J;-'__;i.;.u.Ej -;ﬂ—g}_:l_“d.'l:.t.l.;h_d'l ity 5 g i e

J'..-l.'.n.l J'_i-___'l'l
Ll 18Ty &3 ey ey (Fillaly e o5 a b g W1 L0 .
:-'-l. - FE lé_,wﬂ Ll 1
Ja¥ b e i G LS, A (Gametes)y Ll b

2 .

Ao P N ViSs, (Parentsy o LY g W B 8y P

3 C.E_‘ELE_; I’II'.'-::.-LL: :' L'_._‘_....d_-l JI :I.-.:I'-__-l :_i"_.l'kﬁ x
*;'Lu.!'"l"wfl._rll'.r-—‘*g'—-ﬁ?; el

f l';v:l‘kl|:| r.:lll"hﬁ-ll_lrlr:"q! H_f-:-f'ﬁl .I?'.-' Q

. ( Monohybrid Crossy csls¥! syt . 4 -3 - 5'

M g pall ks a5 o Balmnall Sl o ) i 5 2 8 L 3 e g8
) e oibiall el b JUil S e CiiS0 b el . caa X AA =)
i ol
s Juamid avsla1 Sliamgadl e

ol g B Bl Ay gl L1 s o gl cind 23 e U L1 L0 s 3 Bl o B pans
318 G Bl el ey Bl s ¢ By JaY1 Jead) 2 A s SOlS 0 Bl §
o4 277 e e Ayl 2olS oy Sl Lol UL 1064 e 78T Sl Juas BaY g1 Ll
hiall SN 13 N 1 2. B4 Dyl L) Las 31 0da 1§ b il 1064
c T 25ty Ty bl ol Sl ¢ By Lndl B gl o ) i

UG (e Sl e 0l g0 el e Bhazas 0050 Ll el Sl ol s ey
A ] § R Db e g S e ads Dldal

175 &

Gyl | el J_uh



L ape ady Lims Gdus O e SN 30 Reciprocal Cross, lrFmi._'n Crmmgall w3l y

ol gt g a5

rSallyy dime e sl sl famay iy il el g Lt a6y g g ot

ot o) alt LR J 3adla T | _.ﬁ_.__..-:-l ;-'_p-:!:' e - SR S WA -.'-“”"“I"‘:"'-f‘
il dgins ol b adlelh SSRGSy gt gl il

d.ﬁ..n]'-'-.r__.u..ﬂﬂ w;ﬁﬂlﬁuwmuluflﬁljﬁrrjﬂf gl.;--.._ud..-l....n.'ll,;ﬂ:.u
st Al sy Slalt sl e e lan L g e g e 5 e a0

g Ll Ol o Sl g il e e

|
phleii aMiatgs @ X 5 Yl lafols o
P, aa AA
|_.|.-=—| Pl
G| \ /
FI
T slag¥haly Sisls % 100
-
L e T P (B PRSI L ikt s
P aa AA
'._jJI‘;_:j.I |..1__._5;‘.1

G a

| ~.. T

i WL Sl % 100

176 -

Byt [ el Jaadll



deke i mlledbadas me e ey L e et el DDl R a bl de ot
A e el Jah S ol e bl da D12 oo b ETAS G el e a2
.whﬁ#ij_m:hdﬂ_;il_u;

Mendel's Postulates Jiwcisd . 5-3-5 l

ks g Dlos 5 BN SEIY aale ¥l ot ilgle foan ol e e 0 it pased ]
:Hrﬁ"s' PRI

Lo s sl \glimy 2as |5 3 ot ¢ Unit Factors in Pairs j e, iah 5,55 1
I8 asly ¢ Diploid ) Ll S a0 o5 gy Bsley . alpalt on g LS e

(A 0 Al I AN e lial i, L

b abgall e it ey Le (Dominant and recessive sy a2
AU e e 05 Ay Laallada el S0 Laas s 3 bely lis e Al Loty (AR ) WL
Doy 3355 Lkt S5y a2 s 05 pmitadl ol O Lk ¢ (@) it

- (AR ) ey

Ailazadl e belpml =bysl Joasi ) faded o 22N S0 Lloe M ¢ Segregation JuaY 3
A dullazalyy cobalall cpdn et olony (3wt A5 Ol Ligly Bdlpse 5y (Al
A 7-58L)

T e Al el adl D Jedl G {T-5) J52



TUY e O s o pd (A ) (28 Baall o BEe £y e st 3, a0 S0 130
A NS ramly e leis Bos ¢ By LRV S0 lei W gy aely fele el B
mtin 45 3l By bt ala Y S el eyl gadl B g g 3£ 83N s 1y ¢ Parent )
RETLCIRCH e RO B ISR (B CUPpr ST NC T PV SR (NP SR CI
cmeze 1ol st (F oy Lo s
iy (Law of Segregation ) Jiai Sl el JW G 56 Juie piy B 2l sl cpp iy
Pl e an

. ]
g8 s pamy e S 3 L B g 10 831 M el

5 it i |
IREL |1 T T - L3 | N el e
. hﬂ'_'-'_'. J-I..I .t_'.!ll.._.,_..-...__]_.d.:l-j -J,F.l....,l__._:.:lj.__‘l__g_l.._l_l_a":l

N e 05 e LY Ll Flesi (A 0y il el S B il sy L

. Punnett Square - .~ . 6-3-5 |

gty Jhonld nlglet DUS L olas W 0l L) 2L dale! o Rl g gy iyl O
- (el g At ) SRk
Dol i
el b ads gl Ladgy B S 2 LW i3 e gy by b £ et il dty i oy
OB 5y BN Sl g W e LY A § ) ey
i gl el e LUy de p W1 g & S Y i) ST S B Y e Sy
- b e i
2 ot g S Y (1 3 Rl 120 1) 0, Wi e W e Y
(B -5 s g

178
'*d
Byl | el Joad



P, £ .
v"-'*‘“l-.-‘v-'-'-'-

LY =Lial 7
Gj , Gamiete ,

FI Generation
Sy 2
Tt

F, All tall

P T

P, \_ Tt Tt

F, &‘
x
. Tt 1t

I'I'IIJ_:I I:-:'i-J;!I';II_I"'_I J.,_F-"_u#-! I Fz :'..!.l_.,il"iu '\-.il; J:..q:L| '.‘F] .._-,_\c-ljj :JJ_‘. Ipll_l_;..'_. !H- :'-j-:l _'__L;_-.

Tt

d.{—x{.—.

S i

A3 =0y JEad it dly o By
. (Test Cross j gb=sYl o2l . 7 -3 —5|

Ell gl S AR Ly gl 20l Yy R e Izl o il LU s Bkl
Sls Of .UL.JI.jnﬂaﬁmw:hpt#aw&h'umﬁfuﬁr Ay el fy Lo
Sl 08 e wiza B0 50y ke ot 13 s 6 50 515151 Ll sl 25 L 45 5,40
 Riall 3 e

(LT i SRy

.l?g'

i.jlj,jl'l | ..r-"d*' el



i Jlae

O L s B el sl kel b B3 4l 008 Lese

Ll bty £ % A L s &

P, tt l G g i
hamad ol o 308
G t SIS
s JL AL e L S0 100
4 '-__‘_nLJ'- Jl.....'..:-":l!'l
LA I [ B o A 3 il 2450 Leais
Sl pad ks P ¥ e T R D
PI It Tt
I ee gl -
G t ok I T it
Y
F, Tt - I
Crmn ALt b S0.50 Akl _ai %o 50

e

. ¢ Back Cross ) s J oy pdll |

g iy i 3 me g Y el e ) el B 3 8 g g it g
sl 5 gl O g il L e (7305 y AR R
Jsk tis h.,.i'-l.:..l-..l!_‘-.-.—_'ﬁqi Aaall B A0 Ll e e g danll SL L

180 -

By [ el Jeadlt



@JL—'“U-LJJ’{?EJ X ama SLalt gl S

P TT Tt
| sz P
G, s | ™ &6
L
- TT ; Tt
|
FLal L g %0 100

P el 0ty et gl 8 -3 - 5|

bl s o 3} ez g g Dihiybrid Cross, glal ¢z 02l 5l e el gl
B B ppis €l o 330 33 Wl Sl 10 I s e . (BEWW - GGWW ) Balacl)
Srov RN, SUTE PR SENCINEI R SCRC -G SR (P R L ATE P T SR IR R
e g gl () 2l Y el die g Bl e B 3 ptaendl g gidly izl e
e 16 9 Ly ol e Wiy pglinn ¢ Fp 2180 40y OF e Latd adld (GEWW,
dasa el 16 | 38 pdaea el pas 16 [ 3 g idamacl b 16 | 338 piua
ok 0 il Lyl B a cdliy ¢ Law of independent assortment ) 2 a2l & ol Ll
SR ey (A a el g ) N ke A s g Ja L ke ¢ ) N
By pes £ 3 Aokl A1 all Ll eadi =151 4 e

. Cn;,,-‘:'l dada ks Ve oldy e any e idlis .

Al ol el gl | g3 it o s B s v Bl el gl pr e 3081 0 A i e
Ejj_'ﬁ-;ﬂ-l-'ﬂ_f{H.Hl.’.‘ll!]J-__IITIJ|_|.4I||J‘-:_.|__=|-F|-|J‘—1J"_}!JHIwwﬂuﬂ“uj.ﬁfﬁl“
T O N g B e PO WN I U W Y PPN P DS PN W VN
Lot (iR 5l S 2 ot Aldiad) S i WSS o e 0 gl Vg azh 14 Alrnel
Tl o 450 ke O B ¢ ) L 301 050 I8 el e (9 - 5 S
SR U PRI GO TRV WIS P | FRTEPY, [R5 SEr PRRA T L & JRCH W RyW
S (GW, Gw, gWand gw ;) S50 G 3 1l #1 l e OL 1wy el 2 ol Wiy
R lca CNLGal S

181 3

Ul lt [ ealdl Ladll



st LS At dny J6 llad (B 0 F ) Ja¥) Lol 3 s ilast Al J<° 3 0
S5yt e pnd Lol 3 3 e S el Al Jy ol IS e a1 S e iy
bama pod 16 | 138 guan pias 16 | 3 yidama jio 16/ 3 30 pdens e 16/ 940
A agislty D dadenl) Ayt s e Las L alldp e Dl 0da poa .yl
dools g gyl g gl diial) wals ey il ada e Ol Lamy Wy Sl ptadl las iy
I :.,,_._;.11,:..1&.,&:..- &JS:J'L: iﬁuweﬂdlﬁulﬂ il o Lzl 6l .-.!.m‘:'bu_i
(11355 aah wst )

P, EONS EEEG o mEme
' | .
&, * @
y T e ®
- g I
l--
|
PI. -

Al S B L el bl (8- 5 55

303 51 ) Bl y B il Ll e S8 L315 \gmadll F amgdl B o 000 01 sy
CCENbW y E il L

: el 3Lt g il D -3 -5

RSTREIECERU RN RUI W IRIOE ST P PC P PO, [N EIVCIE S (RS SSETNE S

A ypds 53 O gl I JUU o e (Bl Uy BBy kb iS00 aj e

h}i-' ( GGWW,GG‘WW,GE“FW,GEWW} il i -i'.a""“ u-"" e DL YL Al 8 ppdins
C BEWW il pdad g gde g3 B DL e B ki s g3 83 Dl Lo Al

182 .

Bl [ el Ladll



. ¢ 10 S}Jj:_ﬂlgj'wj.tiuﬂjﬁijlgﬁhll nf...._'HJ._.Li'_-JU(ngj

*
il

l
:

(=)

¥

H

(8 ppdima el Jlim gy 1D Iy ks Al o b ) gl il il . (10 - 5y 5
COESE ) W il S s e s gl O g ks Oy Lade LTy ko S

:.:;L-_,ﬂ-l_,.;;hj..y“ﬂl._ulh_,ujut_,.b J.L'I.!E_JL'LI}.II_-JJ .10 -3-5

St Mg gyl paaly oo ld DNAD g 5 50 o8 oSS0 e o8 5 40 1 s S
Jedmzy &5 A 1 Sl gl e g gy g1y 105y 0y Ribonucleic acid ( RNA
pamia g SUDNA a0y ool Lol LM SN b SO alin DLy oy 2
s gl Bype Se B3 g g Dl g gy SOV OV Ly LBt iy i IV (e oSy o0
Aol (B ) p Reome Bioad ( A2y 0 4S5 05 21350, g ke 53 g g0 L) G, 100 (11 - 5 4521y
e SN il et ol Ly cpheall ol g Lt 3 101 SAST131 L 3 5 5

L AR P i e L (2o g1y ey ok g S 8 g G Al iy
S S e Al oy gy S o 253 IS o Wy g gy 5 e IS ki 31
R URTFL (RO OO TORPE VI L PR IO I [ PORE PO L (W DS P TR

A ) &l s e plial J il e e g gy S el s gl 01 oS
Al 5y gy Ling 390 g (g ) s o i gy s o L 8 WL 0 1 OY 5y

183 ”

Byl | aldl Jradll



e % : % 'j

_1,131_|,§_u
o '._:'— ,.:-.\_55..._1'..:.-_,1_'-.14&_14 _._E..J'h’l.i._,ndu.ﬂ_'lJ....ih:lll.-.l"] ,:I-la_._,_!-'l' _-{1]-5}#
cL R ) RaS e by ks ey &
g - ~ . - = l;
p AL Jaie ppild ole Gauhs 1B
Ao GRS = L (vestigial y 55, .;.-JJ..lrh;.-.L-Jﬁ.i..-.;.v..iJ'{L-.érl Al o 3l e ) Al AL
e Olady gmiaall nilgh el M cabalall 5 ks ¢ ol Al gy 0al Gatey (F oy LW ot o1
Dl e g8 S
?gJL:'l'i}‘]_,bh“ ;ﬁ&l:\}bﬂjmﬁwgu_’]l Gl 1
vE, YAkl e o

L P TN S TP
Tn.l_.j_,..l':t,.-l_.r‘;-nlﬂ;‘l"_n_b;tEL:_-TL;Q:;S.-.“;JLJEHHJ.LF_#:TFJ&HLH ]

I L |
Pl b e (L sl e 354 ¢ 00 dgsbe g b Sl IS S0 b 314 g s
Ay b dl gl AL 36 LIS, (8) W Ol e wla (B osledh sy (1) 029
Copely Rl e 058 B e sl s Cpmioall ol Lo b IS 0050 0 g 0500 sk 2

- LS ALty a1 el ab Ny

184 4
Byt | el Sl



:L_}-'l .::,;JJII:_ Salay _...E-.i |:_§

:I_I- A.J._-_n_;p M! q_.:_' .i_E..‘TL' I [;;.

e
P, IIEE LLee
ikt | g
G, IE Le
L |
LlEe
F, (i ) LAl e ol Gl %0 100
P PSS F ol Y Ll 6 g U5 iy
ot 2l g oley 550 Uy b Lyl
'
P LlEe 1 LIEe
1
G, ﬁ%xih 1E | Le | IE | 1e
F LE | LLEE | LLEe | LIEE | LIEe
|
Ie | LLEe | LLee | LlEe | Llee
IE | LIEE | L1Ee | lIEE | llEe
le | LlIEe | Llee | lIEe | llee

P i Lol come 6 gt 51 s 8225 Ny g o b By Sl 5 I e i

Aewrgngl 1 igile, 3
i A1
Iee 1 IIEE 1

IlEe 2

185
\J

ey 3

s

Llee 1
Llee 2

Lol d el pdll )

g R T "
LLEE 1 i
LIEE 2 .
LLEe 2

LIEe 4

T2 2: 142,20 1A, i 3

-l ] A IE 2 -
16 - 7l o Sl D281 2

1:1”.11 | I_,,..:'iﬂl-lJ..:lm



- Jhsyld i oYY, 11 -3 -5

i gt e o 5 e B L ]} 5L .ig_dmi__-_-,;:.-.;.‘.-.n:-t'.ij o S oA | Al

il alall sdmaiy & e 3 o

o g By L ) S O S s e _Adlcay)
;;JJ-thjtingfﬂ,_'Jl"lij._Lﬁ

p gl el Gad el lilaiadioaddl L8 ¢ By ol 31yl g & el Rl s
L8 5 i i) o i 055 B Lt gl 5 o S gk J el oy A1 A5 s 505
. fs-s_u':..:.J'l:,”&th‘,J e e Uﬂlqjhdﬁ,j.u-l;.ldji::__‘nﬁ

Aol bl gl s O Laige Bpde (O022) L Bl daall gl i Ol A
. 8023 b 3 aekeald l|l_,-'|'|--|--'l."'a.11 aaall .'.‘J.'C._n 1.U-EJJ.._| ¢ 2001 4

D Sy gl VLo dall gl A el s LS L sl gl g

0,7506 - 9922
8023

el A T 0455 Ly

« 0,2494 - M

8023

e aze el bt H 75 phall gl ) adgel) i) D 09805 By gl el S e el
it peaclllal %o 25 padl y gl ad ol e Dod 0p85 i 4 | 3 05800 g S 200 B pee
R Mkt B gty iy e 2 8 ) oS IS | ] 0y 5 S B By e
spma entiact, Jigh Jeod | 14 3 Sloualiadin il ands Juia¥) 121 3
B Lol alas Jhainl &5 13 B Ol O gl ey 8 e 8 B Gl pa) el o e B S
e bl BEAM il g g Nacey. 4 | bl ldal) alas Julial dey. 4/ 3
3 - 5 iy iyl g Judd s oyt B ellisy JUll s

186
"‘d
By | et Jal



S8 liag dad pell dondly LaM B Lgehe lesmanddl diainl didl i IY 3 gy daliile LI
pie Sy il dkes die Lt b glace o b pia dibase 0 85 OIS & el ) o5
.Ehﬂléﬁiﬂﬁhﬁ}qﬂqiﬁﬁ“;ﬂlﬂg}wl 5 pad) olad U glas 5 0 b0

(83,5 5 400 arly) Lpdmy of Al 3y s Sl 5 Ay 251 ) e el Ledes Ll
o il Lorlom 3 gl anded (M e Gl L s gl )l Al Sty oSl i sl LS
i 8 L1 et Sl AR 8 sy DM DUt L il I iy gy SNLESS
mal b SRl Dy o ol 5yl )

o Jisio sl &ilodl) 4= l|

ol il e dadall Rl o i s o 21900 ol S oyl Lt B3let amy
Hh:u;u.n]h'_ﬂ.iﬁi”‘iln:..l_-qa_ﬁlj.i;elf’ngkﬁhu;qiﬂj;::ﬁr{ﬂ;ruglriﬂémtlflﬁij

0 | EREN ST FECIR Y

o bl Al il s ol 3 Slial e Bualndl At gt ke plall Ol Shad (s )
Sl By ) 3158 st s il 2 ol A i s el 1
b oo g ot WY s chilady oty 230 1 kol g ki o Bble Bl ik 0
cddeatll Slanadl paleall jaas e sl a3 2y laadl

3 ladadlad e s tial. 1-4-5)

gl 3 il (o gl 51 Sl 080 Lgis ¢ Incomplete dominance y astdl 2 85t |
i) oo Bl ot I el L Wiy 13l ety S W e Likes
B3l Ul b Adltins el W1 2a g . feziadl Do) GAIN e il oy i oSz
< s Ly Sl Lab)
RR SN el Sl A RR Ll sl el S Sl mED s Syl 2l e N
lS B SN o Y S s Bl ) el e RR jlapyiigs;y S b ol oo pgled
S e Y e L3yy sty RR1RRZ: RR1 &R0l g ps ot
: nljh!:..hyhfji,ﬂﬂhii,__;ﬂﬁﬂuﬁa_,

187
— Byt | sl il



P, é RR rRR A
1
G, B »r | = g
* ¥
2 RR
F, 4 gy % 100
B .:.:L_.‘-'E[-.]I KN gase adl B Sl 5
JHJ"H .lll_..i.'ul
G, R R | R R
RR w + RR
B I I
Pt Sy e

Q i3 0
£y i

s ol o malt L by NI 8 (Codominance ) (81 1) 38 il ial i
ok G Bt gl DN Bal ) e p el Ve L gl 3 Al g gl ) R
iz gl Wl 0 SN Lo L 01 L0 o5 el 3 el
1.
ooz Laay IF o T4 oulall sy walonlioda 01 0L 3 AB, B, A sl aslows o
Ao para iy il S G O el el LY L e Ul o ADTIZENS e
W ek AR 2l Lo 0 ackallg e 2 e 1 o 1 N1 gl a 31 VTP @ AB a
Spad Jiimall ad IVI® 1y 3h bl s 16" Laonw el gy disy . Lot 3B g A e
C IV A I By gl ey il s
M i PR G P
B AB A

1
BE'

Gl | ] sl



5

[y e

133 il ol o M iz L allog MM alll e pass 32 i 0h: SLSY1 J MIN sl gl 2
ik SN ;M paee i S dlicd MN audh 45 paons 35 3 800 Wb N adancdl shlag N 2 paons
b Ny Je gl g g ad . LYLY Jlys (o8 5 0 6lil zhay dind W el all L
S ity
LSLN 41 i L¥*21 : LMLM 41
o gl ol gl JiioCa ¢ Landsteiner) oleaboY gl o Lope ) pdde) AL
. (Glycoprotein) ;p5y . fSuS Sily o e Ole 5 Laa sl

[JJ._"_'nl

(> ) LI dx gy - Short ROrns s aill oy 2l Sls LA WY a3 atll Dy o

et 5 054 58 J3ens 5 CF pas 50 54 5 J s Lol a4 Sany
dry . jaq) ) White 50 W, sl gt Red . R 3 34 ¢t Color . C ol ar (CV
A b e Ly 080 N o e OBt ) 3y o Laxl s By
et SN ety pa ay e o e a0 a1y G il e s
| A e B INN A g B ol L) e pead ) E ) L 3 B e )35 el ol e

A CMEML . HRERCTE ;e CEM

Sl 2 il e b s i) Sl 1Y) ( Lethal alleles ) adi o =
Al o= oS g ' [ Hi.—'l’-ii‘i}lj-lﬂ-] jl-:ﬂ\_*-‘gmfii#hi,ﬁij}mdﬁ
. ._.p-"-"-" SN s e

[I-]._I;-I

e Al LI I S e M kde s ( Sickle - cell anaemiay Jocli gt &8 LW
SIS 50 (5 S pagn) 3L gl o e d (o Sty HD pll Sl e 5 e i3 HD?
M s mal b bl Al s S5 e S
189 .

gt | aldl Ladll



L

bl 31 b g o1y et aall dd cribege 3l B B el addl W S R, (12 -5 5
¢ P ) (=)
et Jadkr Ly ¢ Pleiotropic) saase U 30 80 ot LY 10 Sl s U ey
.I;L".-nd.'l,r.l.hJHH;E;HH%ﬁ#ﬁIHEJL#IEEUIJ.._'IJH-;_A.EJ.'IJ*.{I_”SI 3 dall

Hb* Hb* Hb*Hb* Hb*Hb* S ikl

ABal Al et dy g () A el el Fihet I

:2;-_".1#'

2 (O ot sldt 110 g Wl Sl o gl Vi pgly 1 Gt ) e bl L LY
A N AL e N el iy e Rl By ey ol e Y IR :E:;_;JLIJ'-J.,F’E"I
: i-"""lj"""f“tﬂ_.ij;l:' Jﬁ.l-gl,‘!'hj‘_' CJ'J.E i:.l.:gp;f_"f_';.;;_i-l'lug.!

-

S ) O .“ Wit el

PI Cc Cc
,1|J'_i~=5"| aloaai
G, £ € e
Y
CC +Cc +Cc + ¢
FI LN ._g-'l_j, ,-;_-.!.,_;.p'l

190
—
Aty gl [ el el



ey Lgudens i St plder 8 s el o Ao ) AN o s n-..:...tr__-! boel ]l o aald ASLLN "L_..I-']E'l

&
S Fapdaliiet ok e te YY ol LI S RE ol dlal By g
b bl el ol el ) B Lot 5T kel St 530, Bsley 3] G i i 3D
i p LAWY [FNTICE SRR | RS badty A5 et e el 3 aesl ol Dl g Sl
RN |
g st 3l K Rl aals O
P Yy Yy

G X ¥ Yy
Y¥ + Yy I Yy + vy
Fo cnin e
L o T CIP S NN [P -IIRR ECR S PIRS TRCH M A E ST, (RO

R et |, L o il miail Gdiay By STLal

Penetrance und Expressivily - o 4t ylat.2 45 1

_dgﬁﬂnﬂﬁgﬂﬁnﬂl,;iﬂﬁﬁljlﬁl.ﬁﬁ.”hﬂdﬁa_ﬁw b 1‘_5--:'_1;-

o s s iyt g3 ¢ Cystic fibrosis ) Loyt Ciish oy g psslt J80 Jubt s e
ALt oo A% WL LI 0 STy L D e ) 28 (€€ ) ekl 1YY e (%0 100,
et i D8 g G AN amy DY M3 LG B g5 s el opadt 3 ¢ Polydactyl,
D3 o A5 0SBt sl 3 e 0 Sk
-l el e e S LGB Ll sy el g el L
o Aglie Je clas ¢ eYeless ) ol plaat b i) siclt ol LE S 20 2UE Lo Loy

el ) el il KDl e G e Sl Salae YIS el sy e Ll

191
\a

Byl | a3 Ladll



. ( Genetics and Environment iy a1, . 3-4-5

-_'rLi...d3_-1‘;.:.,].'_'!.-3-;;..-hﬁﬂldﬁﬁﬁﬁﬁq}qjﬁwmﬂfﬂhthJﬂwqhﬁu
e 35y b Sk s S 5 Y By Ui 05y b ;S Sy Vi 150y (sl ;e AE 5
(haly ety i By i3 fetgadl e s iy el Slieall amy OY Mu,i.,.-b__.@;;ﬂ.ﬂﬂ
et gl o S b e sl i el gl ey Sl b 00 O e Y e e ey L L
P A A s A el y kil ,I-lh';l-lh-‘,.ﬂﬂ.;ihp._.

(1 Je.
et L] Al y e § el F e ._;'.-..-*!n“q*..r P 1 TP ML L T (- :

S PP P N [ P R R B QLT 8 L [ G [ .

: 2y Ji
by M e & PR LS [y s ) S o [ S et ) E ___|-"'--£ ikl Ak e i E

o AR (YY) Al e e M LN Lke () e e Y e
G b LGSl g i sl el Raall pe e 3ol o s e el
Ll s Lk B il o e all L5 D sl Bl e e S e YT UG
S 3 o el bl 35S g o 1 sl Al r S B e S
ol lgillons W) g Bl e LV A e L e Al s b e W (T G
e et e b Lt DS Mo el sl B sl 0 e 53 (T gl (XY
G AR AN, g ke ol SR
-  Gene Interactiony o adll Ll . 4—4—5[

el e e Slany o Rklae Shoh SN el Bbe e By gl 5 sl e
(Epistasis j 3 i sty e Jlpdad & bl ol 3 oid Jyme Jlgati gl o ol 4
Lkl Lo O -l L i ) G MRl s o S S St Ly S b 10 e ol

Xoi AWl g i e (13- 5 150y Squashy s i giaau W ooy

192
‘*-J

Gl gl | aldl feadl



i 5 AL WWYY cl il s sy
oAl SN Lkl sl Bl S 5t WWYY
3 v 12 a i gl A bt L
_'__-5;-!‘3" bl g T ol s 3l s
bpatll ok Y1 Dly bl e iy A ol
ol ppdas pdisddl i) Dl e ey el )

cSey o aake il EME DIl e Sl
£ - - L= - ?.’

b g PR Gl % S S CE ST R Yl 13 -5 3 __|;;_.

el Tyl Rl e el ok g

- :gj::':ﬁj‘;“ljﬂﬁfflm'hlm;ﬁ;;u}ﬂ
B L = plitre (lad ga ol
P, WWYY wwyy
e i
Gl WY '“I'F
F, WwYy
P: - 1 _
G, wY Wy wY wy
WWYY | WWYy | WwYY WwYy
+lay ey e el
WWYy WWwyy WwYy Wwyy
FI W'}I" B sl il lam
WwYY | WwYy wwYY wwYy
WY 8 Ly L=
WwYy Wayy
W}F. el Py

SHRE JgN e Al G s T Al g B el 3 i e gk et el LU
FNES [P FYCSv R S R VNS ET S v S B Ve L ARO[ PP IR Sk REEESS I
A Ial ROse a0 50060 2l g Comb )y D 50 A e e ey

( Eillgl'ﬁ ) 3 A AT LT e a e g a0 R ok

193
e

Byl [ aldl Jadll



..n_-.-.}.i_::du_,.ﬂ'.._i_,...u P @Tﬁgﬁéﬁljp;ﬂaumﬁﬁ ot PE&E'E}I__IIJJ_‘.JIJ
i) 2l gas I e e b g ol Legel el 5 Bl e a5 ol o
Bl |2l gy st gl BB EL ol by aa Fosb by s ey . Walnut

[ STl g3l b )
Hoaligra b Sl K Ol LW S
P, RRpp PP
S |
G, Rp | rP
B RIPp ial 30t ji

P, Reppes - ReRpES

- ,.E.,S"'..'n"l."n' E,ril.EJ'IJ._.-}-l 3l AN el b_-_ns.i'd.,h.'l'l.g_g
A o ik 318 G
pp 1: rrP 3 R-pp 3 R-P- 9

'Fl

. (Multiple alleles y ssunsll oA ,5—4—5|

rgjor b oldl § il dloal dmozi Doad Uyl peded dilsins ST ] B ) WA 2 gy 8
e Sl gl ki de Ll L gl i s J e J1 g3 215 DNA 230, 81 5ot
p Sle SON Ba e Sl all e ALEYI g . poall p g gag SO0

194
—

3.-71']_;.'-5 ) _...-.l-'.';-'l _1..:.17.'-'1



.'.I'L-.-.'-"ﬂll_ﬁ,iﬁﬂﬂ f'l.i.i- (1)t

Bk 13 17, 1% W1 DU s WS 0 5 175 17y 1Y) L TS sl gy oS
A 85 S T oS il L1 e 0 g IS 80 gt s 51
L~ e ANTIZER | pesly loe 11 b cndlobn oty oy ale 0L sy ras g 1 o ndloies
Copoeiaienl] 5 e b Wiy g N IS e gl s M ea il LI L) o e pull
O s Uad 355 T el By s A S e (2 - 5y Jgdl S

NS e LS 3 58 B S O S s (2 5y Jads

LTH ' (I LR = i
--IIJ-.J_:_ALH-II' I_.h‘ _I;_.-Ji' :-!_:I :H—bh '-J""J_!-,_IJ'.:I

.,--"’,:-5-“ el e e casiadl ,‘;_,.ah.ﬂ 3t
floadld., SN (pall degama)
Genotype Antigen Blood Grop
| G N A A
i O B B
I B,A AB
ii — 0

. ( Blood Transfusion .. &

wladly Donor iy e 180 Rh g oy ABOY pll dlgd omi o Gl
lplals die iy Aoty By ot b B el Jand padd pall LS OY 2l3, Recipient
. 21900 sl Landsteiner wkiit dbrtl lia . ol bl ps L
St lpmbw A ol el pall bie el o £L00 Lelisl) sa amall La sl Sl
Lagios Ml 3L Lade o Antibodies asies Ml oo SErUm gl Lasay peglay Antigens
WE R RIS R
falaliss® I 2 LA B g A o B G L gkt e B Dl Ll 1B LY F

.ol h (R _.g_._,cn_...ﬂ.J'l,;Ej_’..J'l"L_.l

195
-

Byl | alBl Ladhl



3 Al 5 D | 3 A Al e J-5) Jeder

bkl g alialt e Rl G s e hidnadt Al Aegmae
B o bl s A A
Acsoasie s B B
— 1 B.A AB
A sl A slins g bt 0
B ainiati bl s

ol g (lnclly LSl g o) gl DU S oMt J gl B3] 1 il glall s g g
(14 -5 5y dlagen ¢ bilmall Sguor y 3l gell pus A1AS 5 ABO gl atlons Lii b ool

i

f Sttt fdety plll sttt A Sl 3

i _hl..ﬁ- ].,f.l!-'li__..,lll.:_ru ?_"l-hiill_ﬁ #ubi

gl aliull cattlg) el

0O O,A,B,AB A B,O

A A, AB B AO
B B.AB AB A,B,O
AB AB

el ety LB W 1 B GBS o L 1 - Dy 2D
v f_“.’.'p‘:‘-.'- y ABO Ip..!.'ll':,-u,-u i At el e

196 .

Byl [ el Jaadll



;B

-

: (Rh Antigens ) .o J) L Sliazs

AN Gl LS e L) 2 ) . Baaaeld MY s g ) e ) e A
padl b Al g gy B LA LBl U5 5 ALAAYY o S yud oasl 521940 ple Weiner g5
sl ot tigdy . Erythroblastosis fetalis sbasdiy s syt Sk and (o0 1y
cplabl b o AL agh Slan M3y =l Ao pdiad] RIU ABO pall aslons i
el Lt el Y
(Rh 53 pglly b (Rh ) ool (il iy i I (BB 53 o g iy 1B
13 ) el By (BB ) e il o ¢ Rh ) 04 allsy st 0 LIY1 Vs Y1 e i el
1315« Lgeom g p Cav ool il 38 g5 piks sy ) o1 3LEN s OV . (RBrh y s by g 5106
U p R el Byt 1 sy Bs ot Bapliall oy A Al W5 Ll 3 Ol e Boles
Ll delms aborl by ol Iy i 2 bl Bl e minns OB oY1 Bl ol ald)

e pler ) L ey g1 |l Bl W 0 1 5 e o e U el
i s g ] LS iy Ly Gl gl B 31 55 el Ll
_L&ua‘ih-i_,.qu;_q% IIJJH'IF.;JL. (lie wly I,Ln..u_._hf.du‘,i.ﬁ.,i.!u'ﬁ,.ﬁ;ﬁﬁﬂﬂ
il % 0.5 o 1 alisnae LN - 18 ey R]mhﬂ'_;hj-_'-ttu.nﬁJL‘__u ks 2
CAntE-RhyRh Jistoes b2l 8 2o 55 @) daay 408 el o2 gl il B3l y . pd) b s

e g (BB p o W ol ey alali a0 RB (63 i) ey Il 23
g ol B e 0 B liald ple o it by i SN o g gl g 0% A gl 5l

- RIU ol 2514

P ST g1 OV L g ) DU Bl sl ) a8 A YA 1 ST
el iy Sl o e dmedi s cems R LV 00 0 2l all e DOl 3oy e
RETEE RN P - | TSI ' T S RPRILY TN | I

63 % 7 g BRI gl f gadh Ladl e %0 93 DL 1976 ple dory ) 13 el Lpka b
1 [EECR ELE [ RS N B JECH | C PP NN R P [ | Y N1 B PP PRV 24 I
ol el s sl | il 3 cponsl Rapl il il e Sl J1saY ey AL

197
‘J

Byl | alsl Ladht



e iy RN 5 s o e dBactacll SIS oo s en O Y g (el o il

o o et adgd GLae ]l g e L5 00
W e B ) N ke e oL Race .y g Fisher i Gl s =il g 5t i o
ol g lyy o0 U 2850 Gl i gl 155 B D g il L sl ) e
$a iy p g gy SN i Lo A ) ekl s g stz Linkage bLaj) alkalion . Rh 3
Tdly SV gl gLl el Ss g ke ol ] LIl el il g g S i I g )
o Rho diladiy 1000 LA L=

S il & 4kl
RhRh ,i Rhrh Rh-
rhrh Rh

A
o e

. Rb a6 g 6
CalS wally 5y Lt (R gaaudiy 018 (RBC ) e e 33 alilall b J 3V Yy Jds b
padt e st Ls (R j 13 008 iy oSy (R et Jr iz 5. (RB ot
] n.'.'aLiFIII_;-:‘,.q&#LQ'HJF;,,JJH:-“IJHJ;;:-L_.EE. £l a2y, Rh

P!

. Rhrh g 1 J10310, (Rh jusidigy (Rhj g3 g S0l
.thhlg;...ull_'n.:l.é;.'.mgﬂh yadigy (Rhy o8 ot 2

on Rh' 2 » (=aRh %

=

P, Rhrh Rhrh
G, Rh rh Rh rh
F RhRh : Rhrh  Rhrh : rhrh

|

3 Rh' ] 1Rh
I_,.'-‘_.Ipl b Sl -J'Jn..- 54 49 p al Lale

ST PP P o I
ke N G et Se Lo chieliaall gl Badasll DY e gl Jla o AN S ey
#0C) JalLde s et Cy gy 1YY e Rl ST ) 61 il 34l pSimty

198
\J

Uyl | el Loadl)



ANV IS e a5 ol LYY Lk 3 gy  Willd g 01 51 AEOUET § gale 1 M1 e Jy )
G b (€ €y Y 18 e ay g a g€ LWL, (€10 €F € TR DY
S5 (CACLSPCT W TN P W51 N TR 30 ANV W L TS Y B T

.14 SH::}J.!:'",IEEJ{L'h{'C"h{I:P

AAE L3l el bt el dall
CCEc® Cet Ce agouti L. )
i 'I"\. 1 gl ..-d
B i, e chinchilla * i il el
SYCFE
cheh e Himalayan uyi,l o il § el
o albino ;. (4-5) Jser

i Light V) g 05 b Balew Sl 2 joball may £ac” 30 gy c™
Gray s il i § el ada e g o TR i £ ools; 08
. (Mutations) <\ k). 10-4 -5

i in Sl Lake .« DINA D o (3 3 o Fr ) eyl aale bl ki b 8l
s LU Gt i 8 e o5 (27 5 IS0y s 5 e 5 g 3 ) g L ponnis 0450
Ll ol i ol s o A el iy Germ cells ) Aol W) Gk ol pile
LSk b s O it liny . a3 gl I Kies O 806 Ll Y i 4 ST 5 Y Ll
k) pl] e s ) S o 131 e S i 535 By 58U ¢ Somatic Cells ) s
iy ol el e g gl M 0 Lk LY

(=} | 1!

ety - AL a1y Rl il it Sl S o3 b (27 - 5 48
EL&J'__‘-.-.“J_-Q.:'.: '_,i_.'.lj._,u__a'_,-.ri_r__-__'__l'- |;_.-s|'.ﬁ-.." __I'--'J.-.n.'l.'-| R -hr:'!lll' ;!'ld-'.é.!-l‘.‘r‘.!{:] . dala gl

L -

. L'-J,_'.,";.l.__'. )t hemel :.u.-.-.'l' -t

199
‘# Lyl | el Lad



Loall g pLENY B 1 Y e g gL LS B i) J ol Ul LS 8L O il 0 4S5 b
JUL sy (Lethal) 020G WS« LY ( Syndromes ) Sty ol ) e
8N el O g

Bl O pilall 13 B3| OSSN SUE B g 5 pild B iy e § b JI (63 55 08 Ol pikall jamy OIY)
RyalasiVl Ll o ied) 26130 51 0dn 2 0S5 0B g el Sl g i al) Lomil Lo 3
Ak g ey Slilly S et PV B3l JV 0B A O ikl
(Ragm oy, D\ by ady Lyne s gay S Syt o D o B S 01 O il S

s (e O ik (el y s A S g S s s )

. (Chromosomal mutations ) i ..., < ol abl: Y,

e ) (2 40 ) Bt g g9 SN O pl g

‘:al,-'..a e et b P el ._r’ ._."d..,n.a_,'.: & '-.-"J...‘Jv ( 1 )

Bt 3t 45 dr g WU 0da by (Aneuploidy) duidl pb g gy S dad |
W1y g p g a5 g) (A g g gy S = it g gy S B8 pandl L) 3 g
C (g pmt a4t g g g S i gl )

0553 alS s g g S 6 s B30j gay (Polyploidy) ol go g gay 5 005
¢t g gy SV s gl S35 )

- & 1 - > o . o 1 e 1
. s | | = | A )
J._n.n_:..i:u.l}..-llu;JJ- j"'—"-’—"“,""",'-'*’_r'u,"b',#(")

p gt 303 S ot 5 o did gy g (Deeletion ) widl) ey Sladlsie S k5 |
(331 ) S AL p g a5 SN o daled Sl O) () Lasliasl

o s Sy ad gllly (Inversion) UL ey Slodl S B e O
o o3 S dd SN JU s g g g S s Dok oy o oSy (3t g 303 S
Loms L 395 (2l 5,1 01 . (28 5 JS01) W) U2 b g gy S chniy g Coms gt 309 5
Jeaii¥l pis Wl e 450 (29 - 5 15001) 21 o3y oo g gy S g ) o Dlias g 0y S5
N3 3509 5N planii¥l slidl 0 pulas 46 4w 9oy SUI Lia Jaai 31 (Nondisjunction,
B ks A1 0D gamn s gt 309 SN 1 5N iy L Lo Lt gt g g, LW bl 61 g2l )

.oyl

200
g

By [ el il



. |

Juaty - Ak
) ;E‘.ﬁr‘;ﬂ | i_rnyj.-jdj.ﬁl;.l'.#l. :EE 5!,__15-3‘

S e ST 2T @B ey S 083 e Al Sghs g (29 - 5 (S
L ped y (Trisomy

e Y G P BRI

Point mutations ¢ ias 41y idbill ol 4kl (1
ELJJEPJ1AJJJ\F‘J1JJJ#LE#|_134§J£E Jhicaal gl At JJ:-;,-ELJH‘,.LHI#
. ¢ Locus y axly

ENES R T HURRT STy VN PRRUY VRO SUTR RE PR RN LWinT PPN PR A RN ST |
Frame shift mutation 1>1;¥) § b 1is ey iiall Codons® oliys SU s 2
O oS b ilallada . T30 - 5 1500 ) e adi il plarl aar ki gzl 2 cay
gl by b8 e Dl il s

el cataifall w85l e _‘_ ’ HMNA [N A g S T | R, = R B WS T R, B ;.Ln-rl:nn. __,;_,,E'.J- ¥

201 é

'J_'..IJ,F.l



e s ety 45 I o Jesl lpd 5 ¢ (Insertion Mutation  leYiE i - 2

L dr3¥) 3 b M g0 43 S

N A el g s il g A gl g s by - Substitution e i as - 3
Sl 0S5y ) maldl ey BB e D0 B I N D t3 30 -5 5
D Pl g 5 il Bas e Jlaaay)

. { Missense Mutation ;3 53 L0 5 bt |
. Neutral Mutation ygaals!y s it 5 il &
. ¢ Silent Mutation j falali Al § il B

. ¢ Nomsense Mutation y dealt bz i ikl o

1 @ o4
¢ E
¥ @1

-

!'

L o

e &1

o adee MRNA <— DNA oo ai=MRNA=—DNA . e mRNA ——DNA
i j*l._Tl iLit=il |.ﬂ_'_._.‘“_ yoin { G] BUELEN § iy da il ik i E_I'| jpiel e sl hT b
=) (iy
hetladt Aty (g JTka1 B ey Ty Rl Bk oY - Rt Sl pilali L (30 - 5y 5
L LS

¢ Duplicate Mutations y Lielall o Akl (2
¢ ol 150 I s ek Sl T 2l e o g o S P ey
F s bl Bkl ik s
1A g W Bk A8 o o) A i s e
YRS RPPRT CROR (- I L e gy TSR TR PREREL B P RUPRES W
B gt 0% 107 oy = g g8 B3 3 b B |l o gl 35001 5 pidall
Caet gl L Sy ke 100000, JS bus

202
\J

Byl [ el ol



i Tkl Jokas 4 Lods o %3 - % Lo clptdide i Jaalall S0 sl = o1 2 laiy
ol s b T s
s el Ly (Mutagens) s aall bl and e ws sy ol (5 Juadl a0l
LRI RV A PRI [ SO T PO | B PR ST INICH TP, ([ S SOR TN P L CPR I 11
ik ps 3455 g all Agilaa Sl al B e e DU Cnd iDL agladley yilly dgukl =Yty G cdl aale

. pdat ey ti) ¢ Carcinogenic

. cAntimutagens) o ikl oilza

Loy ol ilall aba g d et ahpe dland 1 e oLl il 2l LS L
£ QJL-L*

- ¢ Bioantimutagens; i .3 ik sl 1,

__L-l|1:|.¢- sl DMNAD hi-ﬁll—ﬁ"-_'l—lﬂ-‘-‘_'_pi—i’_:_j: |+EHLE|1F;MJ'IMJ.-|FE’__AJI‘-JJﬁ ﬂ.Lh_,
; gjraﬁlcﬂ.nﬁuﬁiﬁ_}jaqﬁgfﬁ

. ¢ Desmutagens § 2Ll Szl (2

LAl Lolye slegl gl B4 SH Shalas loe o dll) e Sl 1S5, Laad tilis alelS

. ( Blocking Agents,

. (Human genetics (sl A &1, ) i 218,00 11 -4-5

Home y 3 S oo Dy 0 S adll 1l £t el e zad SLSWV R O s pe 01 s
AN BN e g A D ey glas g Al L B B ) s sl s ¢ SEPTERS
P ol b il gaall ada sy Jlad) s gt LR anl g gl e a3 g S
ol Bali o A oy LU SN LAY A i I g e A Bl g e O ]
Pl i S8y, 3 e T AT S Bl hpall s g bl gt
a5 N S g S sl e L5 % 0
ol = b L e s () 450 e s 3N e L e G e 2

iyl s L) iy G o gl

203
‘.J

ity i el adll



_u'_-,wd,;ﬁq.‘j,._{.,._dn_;,i.gﬂ#.-thm.thw‘ﬂyam'ﬂn#jiuyﬁw 3
ot 8 ke s D 5
a5y 8 s LS 3 el 0 ) mdmin N i) okl e el 1 4
IO ES | RO I (WP ! L1 alall g A1 A 1 Bl lS
g e L IS 3 Ry S Ay 81
8l S e Dl B (il ) Sl g gy KU1 205525 5
4.1’;4;_..__{14; gond | o Rl y ot Al 4 il Vol
ey S a3y JUa Y1 e )Ny 21 AW B il plin et gl yp g leila st T
gl LISy By WO (8 s e LYl DU aad il B e
R WPPINVUR- 9% | 1Y WY T R P "
Sl gl Boe B poas Slp A 0w el g d b S B e s
v i el | o] g
Ly gl e g st Qi s A s W e B2 At L DAL DY)
S ey Ll el ad By gy
. (Pedigrees) i el . 1-11-4-5
s 31 - 5 S e e e e Rema T Kby LS gl bbie o) L
:_,:rjl__*;-._-i.ELﬂl B Sl Er S U el o m3 Laiga 80 Jomdl s ol
30 b ol N1 da L EU il Sy e e et ] W ) sl
e U 5 ) 1 el e 5 F DS s 3 pall e g 2
| JI,?E:‘\!‘JIF A i Lol JatE Y el e B mi s B3N )
iy oy el (Carriers j plabhb o) ool Jaend sl bt dng W1 01 31 raed
A A s Al 1S ol il o o Al e b ggap Tl Lonins Moty U g 09

ol 1 et oy A ey ang sl s

204
"4



= C}qu s 53
. o
N7

v

'
VI L

e Dy e bk bz LS b ] gt g AT e L A3 -5y 58S

BEOeO

o i‘ﬁ.l:-:dr__,-:fl...-.!lu'-._.i‘-'l__,_é-..‘.u;j
: O b B 1 A3 st A fans 150 211 -4 -5

Sl gt B L M e B ) ANy kel ey D) B s B L gl S
o Al JlaW) e e Dl o ndll LAE gt ( Patterns of inheritance
B o Jadedt bl a2l gl (32 - 5 Sl G Bl bl s 5l L i
(0 -5 Jpdery g g gy S e Lgs Bl
i | Sy Yl g Sl B diall e ]
- daglssl! JLaY i olol 2
calaza 3 b ad s N ol Lt g JUESY) LB 3
: h_,ﬁrl.'-'.‘ s (32 - 5 00 A sl bl el il
ol S 130 el S LSy Ll Yy 2 NS ) S S S Ll |
(A By g S el LS
.Jl.,?'ﬂlyamhrﬁ;‘iﬁbllﬁ.dlalid.g 2
(55 Jydey Lhealt OUSag gy 1 sz OU 4S5 ilaall il gty 01 3

205
‘J Byl | esliel Jadhl



o iy g (S5 et bt Sldall ae sliesl gl LeBl e DA I i
el e Lies lws ¢ Abnormalities ) She p25 ) SNl Ll Lasldacl 5 cliae)
H1 oeond] Ay 2SN ‘ﬁa T sk SUE e ey o oog Y Slbeall AGLE Ey ay el

(35 Jptery L el ol ol ety s il el o ey g ) LS

i Tl o i - L o i
-'i—i-'l'\—l ) & 2 =l el Sl all

i

= S &,
H.-H-F— d o B

gl 3 e

Y e
Al

el e ._"1'-!‘3I" = L . ,_-'_E_,“:" s
Sl R Sl e By (325 5

206
g

jleJ}\ | ‘_,.-.ll.'a"-'l _'I.,a.i."'l



c Ol A Tl UL YN Y D ) Sl amy . (3 - 5y Jadd

FOE S | L |
A dall AL
R B BRI
P LT L T S e S [ E
gt s ) it
: CI'EHI_M:...:-_; =L

v sl 33 Al
Rl apmaple
o eibas Ly i lal AN
- Rngatadl T
b oulg st

 Amdall AL

o k) gl R b ) R 3
. Alkaptonuria ;| % s1s ol ilis
Sual Y1 A A et e B adll pe M
CAtaxia (sl
. Cystic Fibrosis .. b o0
s = g5 e
Tay - sachs
Galactosemia -0 5 b 5 .

Phenylketonuria .10 o5 v

(S gy Jowyill ¥l b g i
. Thalassemia major

207
\J

SSLM Sl st

Achondroplasia _b &4 s, a3

- Brachydactyly ..

- Breast Cancer ;.2 ol
. Cleft 5,51 i

. Freckles_galls =
. Free ear lobe i 4 0¥ s
Dimples (3Ll y &0 g
C Al G
- Widow's peak 1 o)l Ls

{h‘,d.'ll_'Jl sla } _:_,.I!‘dl ."-:.:"
. Huntington disease

poll foma 3Ly el S B3l
. Hypercholesterolemia

ooty W8 k3 hoah Sale Sy s

. Phenyl thiocarbamide
sk x,r' R (R

- Polycystic Kidney disease
. Polydactyly sisyasy

g i g

e

- A g SLY

4Ll 20

- Aamaalall Al
. kel G
Gl A

Byl | el fadll

10

12

P 7.

.14

15
16

e



. Bl gy X 3-11-4-5]

el s o oy I D b il oy § b A Ll o ) e g g S i 3y
A e T
35 Lk b (5 s )y el it ot e D] Dt ot 03 o5 e S
i e (R
- ( Metacentric chromosome ) pay el Jouypp gy S 7
Submetacentric Chromosomes b i o i pil & g s med! G5 Srla gt g ST o
¢ Acrocentric chromosomes j 3 il s i 3 o Sl sy 2o IV A3 Sibt pou oy S
. { Telocentric Chromosomes ; ey 2ot b b Cols s gay 5 3

AAXX

ol et L P P L T FAAFLR gy dyan s oy e pra S
ey Sl o it PR
el Dl gy S ot g ) e O S 3305 15

7 P ey A aglall S Sila g gy 5 O oy i) ws ey 8 gy SO S gl Al ey
b il il s gy 5 kel y e g G A ot ) D s g g SN o palins
XX ¢34 -5 1<y XY

I s B W B Sl g oy S0 e 33 2300006 Vs e

208
\_J

ity gl | el feadl



3-1

5,4

12-6 C
15-13 ]
18- 16 E
20-1% F
22 -21 G
XX o XY X

iyl el ) skl 4-11-4-5 I

A o ol g Sty g mondl Bale & pmating 13y 28 lee™h] | e 500 aegedd sl 31341 00
b ebetall 0 el o ey o Lt gy 34 SY)

. cAmniocentesis ) ¢ A Jl) ssbed 5l Gt Bl ] AL b i

e ey st gl ¢ Chorionic villi j £ p) Sl s jamd il b o

=

Rdhy ) ey Y Lidss . D - 11 -4 :'nl

=11 TR TR il ik o0
ol e s e Y B R

St o Ay SR a1 ol el gmend il s gy AR et ]
Dyt
S T P PRCE S e o o W % g S ey Bl =l 2
ldy gl y el el ddes Leod plinimy A1 S
ooyl e da 1 Al Bl ] 2 el
209 s

Firl J.|1 i I_,,_.u-.| _I_mijl

]
a



e el B A U e LeS el ) ma Sl Ra e aliies ) 3
S PN 5 o Tl p 1 el 55y oy o8 St el e B e
A el e Sl g B DL B ol dos ) Sl el el 4
- Aty b YY)
dahodey byl o ey gl el Sl 1 iy o @ il Sy AU ALl 5
(T 05 S anly ) et sl wie J gl s A1 el et Cidiinad a3
. ( Genetic counsellings ;331,41 .::1;:;'21. 6-11-4-5
il pply Ml gl mionad Siadl Ll gy A1 B Sl gl LS o
ke 3 Byl ool g et Joh e Mlgall 1 SN 1 SG ae olenin paandl S
oyl e gl e g Y3l Ll 2 s B ) SASLEL g Y e g gl A 5 g
hrde g Al ) ki giald DS e Ay ity g ol pms 1 1 o e Al
o Aladd) Aol Ly i
R P PEPR N e P, (PR T
RN (T (I PR-TH A (IS IS - PP KOS PR |
Alaiaa ity 5 ot el e gl sl =gl s el e 2
et il gl il Rl sl s s R s 3
iy Sl el Ul b il Nl i 4
.5_,.;‘:!1;_-,-.1!51:5,&-‘.“5.1'.:-5‘:' 5
c gy gt ol U s kW 4§
. Human Genome ‘5).';415,1!-1 , 7-11-4-5
paeadl ool agleall A pas 1 G slade be s DINAL o8 5 ILEe) 0 00 il g
OV Do g gy 5 b gl el g0 e e 3, 3 i o e gl 2 2
oA illa g lab by ey DINAL SlaS 18 5 s Lazdony 2l Sl glalt b pas g chdadl allas 4
( Bioinformatics L0 50 dall 1y Y1 3L ple J i s s g dudr Lk 1 glas Y5
DINAS ot b8 o Sl gl oy LUE 3 Baplenall oold) Dons o gt gy 21
Dbt S e Sl LU SIS 5 Ly el il Dl sy oSl ad g
- Adlenlt DNA

210 .

Byt | ) Juad



Al ggdakadl 5 5 |

oS 1y b ge S Sl LIV S 6 il e ] sl S5 e s paceal il
e Ll s 1 1 e ad) L 5 Ty Ll ) S oale 505 M SN B Sl iy
Aol oyl gl SO s L F Ay skl | e b 3 iy Lmalad) el
Sl 2 ol S USCE] L e Sl cladall ) ol 1 e palll I il s el
C(pl928 e B aldy s b
: DNA (g3l jauldl 2 iiS0 . 1- 5-5)

Sy iU DINAJ L st Sl s e ebadall Juat o)
J ety Lime IS Ly g Htle i Sl it B LD e oy 5 oyl ]
B St L a8 b g S B LS e p el Lo Transformation
Jaiedl 48 cady I ds DINAD OU el ada oy Ui ¢ Avery ) 3t yld 2
¢ Sl B el
(p1952 ) ple Dlar )i Ol (5 ) A8 ¢ Hershey and Chase j mpdy o a o)lf 3
Angaba 31 iy 1 Lglas ol ity 1 ol 3o 5yt pl DINAD SIS 130 e dd pal il g s
WS (35 - 5 JSsl) bl nda s o5 . ( Bacteriophages 1 e sndy ot 1
f ke M Ll (S8
paad PP sl b G ml I 3o I e DINAD Guath a3y dnta U plasecl @0
S A g o IS e 8 ke 5l pasial 87 gl g S0ty DNAL
5 i) LSy et SN e 35 Al oy SUL e p g A UGy ) gl e
. Lscherischia colf
o na dhe Aol g RS e Dy 1 AALEY A1) F e
it cilS Wi . ¢ Centrifuge) 38 s bt il phlsads 1 padl oo sy i Chaie
Fohid 2lis e elary . il JI e a8 0oyl e AR ety I DINA e O
iy g ed g gl el g Cielias A eI R Lt ) e e Ol sl

211
\J

Byl | aldel fadll



PCN L. P U s st L DI sty 5l

tﬂhhﬂgLFh_ b#u el

.{35 S}Ji;i

i ot I L e L {|- s s . L T-oaf
et O B I_r___l!_,__ll = Al nadd bl bl DNA_II it e ey l_,._..-__..l St

[ e

: DNAJ s 3.2-5-5|

DYNA 30 038 5,53 Sy o bl shade S8 (21953 5 ole 2l
SUNCERER oL g 1 PEPR el gL SRR LA B SRORL A PR Y R PRV
oapf may 0 Crick ol 5y ( Watson ) opety ol s
CpteSlaze bl e Bmes dppesy a8 eoail e (a8 2
aaple 5 e g e Leaast casls ( Antiparallelism )
FERRPEIE < [ SPRPET O WL PP YU, IR P U AL ISP
Lot ¢ Ayt syl Wb g LN AL *, (acial y dial
P e e P R SR R A il b
(36 -5) 18 ol
il B St ot DINAD 2l sl . (36 - 5y 152
i ) Lo S Y o n il 1 (S al) i el L
AU e e Wiy 3 Wb D U183 NS sy = g Gy

.{{-’_'f:l..l:"ﬂJ}H.L.l'u

212
g

ﬁl_]‘.’n I'I u,...l-l..'ll'-'l J.ﬂj.“



i mDeoxyribonucleic acid (DNA y jomeS W 2 plios g 0l g 2l naldel pzay
o ey By - W S el 15 ey sl e g o i s
p b g o (S0 il g KN Bake g o Al SN ASCN e Lt ol il s g S i 81
Wl b 5" s 5 i gt ol o 3l o0 Ly 5 2y Nucleosomie ) p g oIS )
(137 - 5 480 of 1 ey DNAD £ ol Lide fr g o

S Ly oS S T el olmall g b Ll DNAJ) 1y,

e 3t on Ll Bautadll S Sl 81 LS By o) ALl il ] 8T el s S o
3 b gl e 2t Rl e il ol D5 ¢ Asale ] Dl el g B i) il 5 e )
Aldl St 0l ot 30 e A oy gl et O L Py ) el il
fol ey o A gl 0 S il . (Nucleotides y olag p IS oty o jai 3y Sall
P (L E RV T TR CE: p By iy ST (IR PR L

BB g (y

b St fae  DNAL G hS S i ot ) e 3l gl o i (5 ¢ 37 - 5 MK
izl | e 3l B B 3 i gl R g 5 & L1
A T,C,A pGy

213
\J

Syl | ealsel |l



( Deoxyribose ) oS W o pdin jual JU padly 5180 alas S0 |
ACH 0, ) iy ) dsis i

0y S g g3 gl Al (P B85 0 0555 0 Al 48 pans 2
B2 g bl D S et o3 G S DN A s il Sl y ol pil sl ey (1 5255
S 1 )t S gk ( Covalent Bonds j il iy il da 18 Jyd e
5 Reabad s (233 281 o2 el Lah Jhy . psleel) Aol gl pedd Sl gl e el y
S e 18 B e OGS, Sl gally S O1. Oy 2SINL Lags

LG oy o) e gammy Jile o8 0 oay (Nitrogenous Base) iy 3100 3
GREUN e L SET) (R R STes SUCICE p IRNCTE SS Ry (PRUL Syl Rey oy
a3, 4 Al d el g 2Vl bucl 1S

s 38 -5 52 Ol p e 4 iy

iy ey TP e T il

l
| | 1 !

Guanine (G) Adenine (A) Cytosing (C) Thymina (T)
& Ho M s T
H H_ ""H""I-l H »0
—H —H
Hon H - o H
E' | | Sugar {I:' Sugar i
Sugar Sugs
Ay i A S A 5 Ay il ey S U el L 1 (3B - 5y R
SRR N el bl el RINAL DINAJY
S ;5-__,_._,#1._;_;1'}_;]1&;}_'.1
LAY dalaeWt ae) i) Lezsy ¢ Pyrimidines ) clas 0 ¢y
s DNAJ 3 i s (T Thymine j |

itV WS Jds g (C) Cytosine o i 2
. kit RNAS s>y ¢ Uj Uracil it 3

b sl Lexdy o Parines ) ol ol ()
¢ Ay Adenine soat

RNA j DNA sl o 18 4 Olis 3
Gy Guanine :3l S0 2

214
"-J

ijl.”jlu ..' __I._.l;.H !_.u.!.'!



bos o gl b sl B st T Ly Lt 080N fal L 1 o el il s i o
o ot gt o gl b g (i gyt Lo el 8 Y ALl sl e Ladls
¢ Hydrogen Bonds i yydn ol S50 (6 41 Al 3 ot o500
At g5l ot el Aol O gl el L3 o 21949 ale Loyl £ il ohall s
A gand DHA_'&I.?.';;;_..:;!I_..IJ ¢ (NS - IO S P o U P S ' I P ST - T
Complementary ; dadall aei &l #1550 sdn 2l @l 2lg5) oy Al DS s e pocs
Lo 345 RNAD ) DNAY o8 0 3l Lol dasldll oonp Ol ). (base pairs
Uk 3 S AGAC 5 00 213 DN A L 2l 13098 AL Bl s pill S o)
CTOT G i bl 455 01 i AL
e M3y DINAJ G 55 oS 5 35 o al S5 Al il ) 21531 00
- DNAD g shald e el s pilll 21331 o 81 0 1
pliil ikes |3 wielas iiS is 48l S DNAUcaadin .kl o4 2

o il

:#HNMlg:LJ.;JJrlqid.cUEJIHEJh;_J;!ME
# AL bt S Phacat sl il 0 S0 A TCT GTG GAC

.,L;—I'

TCT GTG GAC (Jijpt Jyildenll nel ! mils
AGA CAC CTG g Sl sl
.:.n,_sﬁ_]“.J....;.m,;-...,haujﬁu;;ﬁuaaulu'ﬁ,uﬂmugﬁJ;qDHAJ1.;L,;..,4uE;n.:.;
- el DA Sy eI aa b Ay
cawtsy y RNAN s 5.3-5-5|

2 S pith bl g 3yt J Ribonucleic acid (RNA ) 55501 0 950l sl b gy

el ) mad A Bl maldl a0y B 5 e 5 g il e gl ) g T gall B L
it s ol T S 2 g e i ke e ] g e ) e (il il
syl 55 B3 ko il g & ,".il.,.i;ﬂl el Sl y S 0 DNAJ jaals 4y 3 2l

B 113
215 -

13"_;._1-11 / I_.a-*E“J..mi.'ﬂ



e U s 3l I S o CH O, sl S Joe RNAL g 1
DNAN Js ICH, O,

DNA S 353 g ol B BALUN fon Yoty oy o Fior pll BALLEN e 8 yims 2

o jorl s OV Y1 DINALE L€ aldin a5 Bkt g B n D216 3450 3
ol 30 et e bl ) o ety ) o o Ly Al 0L ] i 3 RIN A

GVat 28 5o DINAIY poing o B0 g o5 (ol g Ly g J g Jolagy pemsd RN A 4
oSl e INY o S e ey

ol Sl gt cllee | JeDINA I pandy Laiyy (9 o) el Satlas RNAD Loy 5

8 ik P R g gy OV DINAL 50N L (0 gl B sy o RNAD 050 6
. RNﬂ_!'-:-_I_,_‘.I

T Y PR o [ T - W 51_1.igi,:_'_:bf|..ﬁ.-,.u_-j R?’EM1WE_LP'ILW‘,S'5 LR T
Dl el e L O
Messenger RNA i i mRNA (1,
byl B 53y ghl Sl g g N VBl 3 g M DINAL o 3530 Wy iy vg i 423
PO L R U
- Ribosomal RNA g5 il Ji ) JIFRNA (2,
N s B g gl e 8k S e g gl I e 3 s Ry
Transfer RNA 5Ll tRNA (3,
g o 3 Al o lam V1 OV o ) S 0 gl elid s gl 1 VA ol L 00
- gy M gl e Y LA ERNAS aald)

r MEBRNA B, 33 054
i MRNA I iy o) 4138l ks JI i ( Genetic code ) 351, 01 5 i)

Hay  Initiation L4 J) 55 ) BB ENE R P TPCR Y- E SR NI P g gL,
. e Al Stop

216
—
Byl [ sl ol



' DNAJ Gaelas  4-5-5

Wiy sl gkl IS bty B helinall e \gahtlh 2 DNA T3, 1 53Lal gm0
B A1 ] Shaald

D caelasi ool s

M J g e e i ada Hiad o DNA i Helicase pSlgh ot Lais |
e ool il il 00 i - Lol e gl B g gl el 81 2D o pd 05 511

. (139 - 5 1 Replication fork Jielasl is o5 Lle lday 20y Vbl LS5 0is

it e 4k o bl ( DNA Polymerasey DNA J1 6 s Ss Gl pali 2
ke kS il e Aot i 50 5 el 4 Lot e e B B gl 1283 o e
Al cpabe i e 33 g b1 g Tl el ) o R gl sl g1 0 oS00 L 5 gl Bl

(=39 -5 18k Baaady
e sl 055 DINAY el 0L Cieladl) 5 4% aeey (S001 is 3 inage ol ol e ba)
,;a'i_r.i.:ini..u.;ﬂFE.Lg.u-L.;L!,:ug.-ﬁMlﬁ,iah:ﬂidbujnﬁui,;:jduﬂ_l_ﬁgi

. DNA Ligase ; ale by oot oot Bl g Ly lap by 5

Ol o U3 ok g e fmisd o Cielacll Lbas el DINAS G aly Sile sty 3
ciebazll o g wll i e sy 1 s 531 5 Lot Lot A 1S 3 0oadin
gz 395 15, (Semi conservative Replication ; B2tz Jielasll
st il phyih e glbe IS0 Buly dpdl Bodd L ey s W2 heladl Al o8
. L prre S UIE o s 1 DINADNG oy e 515 g o g1y il

217
oyl | alsel Jzddl



- _fp-_-:\
iy DINA 7 12

=

s DI - i il

L EINA
¢ E3 ) DINAD Gl Sighas . (=00 39 -5 1K

: RNAJ p e 4, DNA jasl- . 5-5-5)

MBS DINAY o Bl s Uds sl RNA cLy Llee @ ¢ Transcription ; &)

D fai oy cnd g el el Bes o IV L1 il g (40 - 5 15 (Template,

Dot

RNA gl i g5t oy ¢ RNA Polymerase, RINA L gt 3acll 2 Y1 s s ]
e Bl L= sl b Promoter! s saa ad e 2 DNAS CJG
aglladsty DNAD

i S el il I A RNA St o8 0 RNALD il siacll o 51 sy 2

S ey Lab i RNA e Al alls oo mm s IINAD oL ous! B2

g 43081 2 gl RINA 3 s 16 ol aled dasid) et o) =150 38 30 DNA Lieins

Ll sV CAGCTA 2 DNAJ Qb 2 el askas OIS 131 JE s s

: g,ﬁluf O RNA AL,

CAG CTA DNA Dl &uel ol

GUC GAU BNAJLL 3ol dl ol

ddalivg wldiry dappll dol e el dmn Clalped gl b il )i s Promober splanh phea el

Ml Wl ms ol Lol AL FNHA el sl e diSd e gl

218
‘-J

ijlj"jll ,'I Jq.lu" !..ﬂ.ﬂ H



e e DN AN bl el arlnial £ ol 2y gl Adlese RINA S paly 500 3 j300e a5
ol it il e RNA g lialgataisl WRNAG Lp it lryam 3
Satald e AL L. (40 - 5 [S0) Lde sl s i 0l ELDRNAL (S
R
DNA
mRNA

'[-|J

Lt bt 85 ol ) s i gleil (40 - 5y 18

& i ‘:‘J'_l - k E |. Pk ) [ [ '-: .3 | I i v * i - -rll 1
hivkad S 3o AE Ll LS S Ot () o b _,J-..._.[]"JM h"a""‘j'll-’-""'-'a’:‘“_' ily
el e Wk By e male pia Oy 15y (Codon ) sasty i s gl

i ,;:-_"'J..'n":u':_'l'.l

Sl g ol I iy Shedy sl Bdee B e E ekt Translation ) des 2l e
o Sl plas Yl sl by mRNAN HEE (Codons j o azd plasa) Ldaisy

! iy ) gl IS ey s Sz AL

219
‘-J'

Biy ol [ aldel il



- ¢ Imitiation )y «adi ;& (1,
by A aed e Gy s et et i iy mRNAS o tRNAL ks
SAUG oo &0y s s IRNAL b st s 0 i o) il s S 5
(14-5 55 ) tRNAU Yo JUAC el SIL 5 555 gy mRNA
SRV-E | T B SN OCHN RN SPE S BTy [P, [T 2 0% JUC (T
: ¢ Elongation; &deu 4k (2,
S gl LRINA 3730all 03 5800 = 3230 310 gl ke Blkis oS o 5l L By
S ERNAL e o sl Jaisl ..*.u;-.?i._.-.mEHA B P 0380 e ) el
ERNA ol s S gall malt s 0 sofll i o 3 posl JELES 05 il ) bk
codl oS e MRNAL s o Sk e a1y Vs a1V 0 Y
i ¢ Termination; «u¥ & (3
o MRNAS e (UGA 5 UAG o UAA ) Lo OG0 5paps N agpnl 1 J gy dis
Byatie me i bt iy of g s TRINAL 20 e Sl a0 i Bl Jlaih ) cll2

By gl P ey bagdiay o8 m o U Ol IL) G 1 el la Pyt gt A LRINA. T
. mBRNA -

A b pipf oty ERINASI B gl acor 3 50 g ) Bl JIBSYI 1y o 4] - 5y 8
{_‘g"..l..h'j'n:' ) cama oal smale sdis Loan o) il W AE N aslyl s L tRNA

o i
b R T SR R R L A | I-I_A.-\.ll._-I-J | it

s g - x . 1
I\'1.-:---.-_-\.-|.-J_::- ol el s A el T e T L T R

AT MR 'i'__ slgaedl ow Ll egg MpmFRA 3 T E .L-;_'\-__.J

220 .

Byl | el el



Ao DA B 2ldy (S W ) e eyt g 1 3 MBRN AT e 5 01
ot DNA Gyl lpimale Lady 200 B2 AUy 1 8 pall 220000 SIS Sl
el gl LR VIS O S a8 el B35 g ) ol s ) O
s e ey Bl 808 G L bl el Jl- iy MBN A Ges 5 S0 Lot b s gty 31 L2
Aoty o] 1 Baknsn il B o gl Vi e il y MBRNAJ 0 Bl i g 5 01
. Polysome
P Mgy S
gy S Ll o 048 s B3 L ks LD e 8 0 Ly 0 (S
At SLIEN Sl e ol g dpdn By o Ja S Sy W pelem I e L. o by S0
Aol el o VN L Sl e B s I i AL LD Lilase Lol Liasls (20
cipa gt sl A8 el ey ole akes d g Ly Rl el
. (Genetic Engineering i.il, )l gl . 7-5-5)
S g ) St AT e e 3T g A WSl S Sl ek i e
e ol (b Ly By g Ul ll S n U ) A (R S Wb g o g L B DINA
i 95| L[ SIS 0% - S, |
el ks ) gkt Bl g 3 g i syl Dy g o gl IDNA L ol o w48 0
. ¢ Restriction Enzymes

Sarl.s WL DINA - Laskmal IS e 23 ada y DNAD o el Al ]l e T E Hu 9
ke L il e Lgebildy ( rDNA ) Longlt dabidll jld Sy DNA Ligase oY g3

o gl
W E PR TN .:._,,..umu-mwlm;@_g}{ rlJNﬂ;._-.- Aol Ambaill o2y Uiy 3
- |

B ponindl 3 B R e Lyl 2o g gl L D) Aalal AU Ll y el e e S AR b
daladll L5 e g e fY 5

ol oy 41 L || _‘-__;_I = G lEnt Bands Lo gal oo T _|:'\_-'| __._-__ L _I_I ‘.__:- bk mae i ral
FEPPUEE | RO, oy ©
DA ki e i wils iy dssibmcll s it | ol med| et ot Ly DA [ ame g T BN
et Lo g 8 o W TIREA b e B i o AL b _;-'___'. B i e _—-L--'_-_

Syl | eald! fadlt



* -._'.-L-IJ.L-.L' -I'-L_. h_..'n.q e - I_l.?l.gln,.-;i

. ¢ Restriction Enzymes) bl ois ¥ 1y
DNAD e 0 diom y 2l e ) o s Slaikss o o3 pmcld ptdeen &y iy Sy o8
DNAL G A il 5 ) sl o Shay i san Jaailas 142 - 5 150 Lyakis)

NCTE L

A

GﬂﬁTTCr‘A-J|:_¢hﬂ‘JLFJﬁH.EEﬂ Rl ;J-W*;_ﬁ"il_m._,g._.“-ﬂiz 5].‘};.-*-
ol me iy G, ﬁ_ﬂuw*mtqm“ﬁ:hﬁj;zhml DNAJ i e ",i'.i__u—_;ﬂ
- f.".'l"-lﬁ*'.‘-l]

b P Ll oy Rl 0de B Sy aa Wl M1 (2
FPOTRRERTESE PRRER Y

$f e A ) S LS a5 8 il o3 4y ( Phages) oW
e Jlalialls e Ja o pie RNA e opf 4 4180 pda glie g2 0 DNA &b 20 e
. Plasmid .d 00 L

L ) s dgdall By ol JSL oW DINAT s e ¢ 10 eig = 3ay

222
d

m_;ﬁh .'I __,..-I.i-l J—Eﬂﬁ



P b Sl ol e ¢ 43 -3y s
sl by 3l Gyl Riaf il iy o g ) Sl Ll 34 g ®
- Aailadl
U ppep S e A ey LS sl o
oot e il dadlls Sl S SIS e gy S e A S
C gk Al o e ansdly Probe )y i (3

DNAL sz alafiey a2l ”.';_;.'h_.,h-.!q..iuj ahonbendt L3kt RNA o DNA G ol
T Jpke Opaen Al DWMLWEE_A1 el Y i a3y ass LAt cagldally cagi L
istey oo g RINAS Rtk o) pins (43— 5 50y b ol cad gV e Banllyy e
il 1 e el by mak 3 B Mo ol balea by B DINA i Spanndl pod
i o il b AN b S el 0 e sy g b e e s e S ol
bl by g M DNAS fodd 2l ¢ Clones ) dadt L 00 s 5 el Lgoing i
;A g bl mane by el

L T A ¥ il 1 i
\ I sl £ e e INA s,
dphe DN.& :_-L . u*-‘JHIH..___‘___‘*_ & et I ikt T

- i i
:h'.l'll 'EJJI! “\‘-“ e A e R k!

@ 5 2 s ENNA

a B -
I ul gl 5 __i-'_.-'.l s o MR gl l

&»

ey 4 P ;
s oy LT e S e P R STt e e T | o TR | NS

¥ i
L y i

ol .'*. ._

e TR T L T

B R I P
- Ny L | e ol R O O T B e a8 |PE:_H|. 3 P
Ar P L gl e LWl A = LY Ll LMo IS Ly . @83 - 9 5

T s ([ ot | [

223 ”

Byl | ealdel Ll



A3l il ] -7 -5-5

Ayl Ayl LIS 5 i et b gl g i o ]

o el Sl et 2

Lb-:-'-"'.‘l‘_#Lq-l'll'—_!l_'-‘l.jf""'ﬂQumlhmjﬁu?ﬁiﬁ!!—iﬂd'qﬂhriml.ﬁmﬂ 3
e N Baagl) il

(Bl Al e g oy 0 d M1 Bala g 6 il od 1 0 sy o il 4
i) Sy ) Sl g s

T T AL P VS SR E E R

sl R 6 3 s i) ) el o SR L 6

P Oalall 18 55 AT del g e Sl e B Sl gl Dl e 7
¢ gl

Skl Bl e ad A ) ST Bpike gk B

Sl oot gl y J b iy LB WY £ 9 5 et el ks 9
o Aoty

DUl s 3 g el ol s ol y e lilesl AN L)) putlle s 10
Tl alatly JUAN1 B ol s palh (k] SMAS 5ty ety Dl Radl

224
\J

E:FI-J_..L!IH .'I Hrq.iln:;"ll J.qﬂ.ﬂll



¢ EDNA ¢ ol ¢ Gablill Sl W ¢ J¥ Jiie 3506 ¢ Cpomgdl ¢ (sl W1 Cpmgall ¢ &1 001 o le

v azeadl Sl
€ L0 e 3 101, aker 1y Jis prd‘Lee_é-nJingic;L._.Jia»EJ
?P-g-?"jlﬁ:-li..a‘J|i)uylcaaijﬂl?i;rwé_il‘,,._,.L,.;_g_lj\‘L.J_,jlﬁ.__,a“LJ
¢ Je sllasl ma )00 31 dally (g glall }‘:3'-“-!-‘:—‘5-\“”_"‘)

o) o ALY SUL e SS JlagY1 an) L — Y e Ul Sl s S5 '
LAY & glally 250,00 1 el oalad o oW1 dsl e JaN1 L0131 ds Y il T oy e Y

C U ada ol p glay SV L4

LB Ol sl pasdlicis 50 Ol sl aldl i b i s [60e '
¢ 39 oG8 [ 1 o o 2s8 /3000 258/ 3: Niejpm oVl e sue
O3y At Gyt zios O ke € AELN 3 3V 1 S A3, 00 5 a0 o Lid 2l s 8/ ]
. QS 3 5V
O L s 5 eyt iey it (Y JaW1 080 (YY) ehiad o0ttt 3 (700 l
. _k_;j;L;.\'!;l}j\'!c_,._{-Llﬂ_]all UL ORI U523 IS | ""Jj\"h't-“"
A i OSG patl dets 62l olaeh ad 3 LSS N Lzl S /B J
O atdl ifde NS [z gl ol ey atllisde SV Caadlly golzel at of3 SV LA
Al d [ 1 acllicae 2/ 10 ootzet azd [ 1 WIa ool iy Sl Lt

+da O -_‘.rL,.i,.'a:J\c‘,’_-iCJazs::.J‘ o.l..lﬁ....i..t' .,J,.Uﬂl'l RS

225 .



oAt ald b heaseall e atles hodirane (G I

b o el e 1 gl y Lyl el By B B el (10 '
X% VIIEE Y o

e - BT 60 X RE- o). s Bisid XA by

legze 153 Rh e poladty B L A e A led oy s (1D

elaWhy s a0 el e i e A Mﬁ-"f:; B O Ui Lt o e Ll i

R ot 005 bekie ol i by igr o e 50850 Gl sl 3 12

PFiXI%.o Rh i Rh 00w

-Rh .. X Rh™ >, » Rh sy Rh o5 vae . 2



¢ OV gl B Sldae b5 Dl jlazsl S/ 13 . '

Sl (M) i/ 14 .

cOpale Oty o il O pallie pases 933131 iy, . 1

c e FL g, O R Al e sy Bl o S s L 2

et 55 pn el e 09 A0 6 paad Sle g s s Byl 1) b 3
.,-;."u

g gy S 8l Ol L Sae sl 4

s 5L Liall i gl e aSTLl B a8 SL Lo Sl L/ 15_,'

¢ 1311’ clip\"u JA .r‘ 16_- '

AB e Uy Bilaipl 0 O dlai sy Jib 0411
gl 8 el ki Jamg AT et I and g e el (512

C& e S BN e 3 gdone E 3is alay) L3
¢ Ol e 51, 0 wlat 13 el ol i S Ll a0 Sl 31 /17 |

C A g s greas N Slpladisus [ 18 . '

c g S msy SR 2y Ll SU ) ae Aahy Sl s ) 19

227
\J



v rDINA D, e e [ 20 _”,

DNAD R 5l il o L5 b (21 -
TAC GGT CTC AGC

¢ el aulaclh e L) MBNAN G0 wlsle .1
oot MRNAN G s ERNA ialali Dl S0 ala . 2
faase bali beped 4 il RNA 0 DNAJL.L Probe .l s | 22 -

CTDNA o s iomsd 3310 e i (o, Soi ol s

Al N BT ’

A DNAD Gy ias |

Sk vl el L3 il i s BTl el i - f_":_-..-J'-.T

PR ._:-_i_-j.—.-'l DNAY — -2

o 5 S 1Y RNA w5 o et sl RINA s 5.1
o R LT ooyl el S Ll L

¢t RNAY depol 3

1P U R ..'ni.‘--.‘alq.'-_q-_,.,ﬂ?J.E
gl y ph gl o ppla ledi A

bR :"-'J-"-': ___;—" i ';-'-'.ﬂ:'l.' 'r'-:_‘,'_l‘,l-'-!" q_-11'|---d'--'1‘lllI o ,‘77," A

. =amRNA o ki DNAG

ARNA . mRNA .; RNA; DNA -

un

t LSl TINA ety DMA =2 s o R B PR |
: :_....._:_...J. DNA o Bl DMNA
e sl IDINA 2 « ke DNA -

228 s



