o gl dae (SaNa g




(c) ketabton.com: The Digital Library
oSy




(c) ketabton.com: The Digital Library
ol 5338 5 (ol O

Ol S5 52 5 9 (25U

(Jol W)

WJJ.ALEM&}M}.; g_ﬁ-‘j-»

YYa)



(c) ketabton.com: The Digital Library

&Sy
(Js) ) 0Ll (50553 5 52 5L LS ol
o b das (gokin gy ol 5o
b Sy Pt

www.ba.edu.af V) Y

Y4 S b

S ¢l Sl an e <
www.ecampus-afghanistan.org 5okl
Yoo S

w3y 3 (DAAD) olT SaslsT sl ) Ks dawge bouwy o ObS
Sl o s 503 OLdT Iy 4l o515
.¢..wlalithdldigué\w}abjghfé&ajé)bby\

S 08 diloe db gy o Sin gy 5 ok 5 b gy o OUS (25 5 | gmn S fn
A3l o J e oS e g oS oSS

sd e bl 03,8 Ol L e )5 GlplS” o Ll e S
J{K‘QL“QM Q)U)«df.b)ﬁffb

VAT« YFPY. Jlébb‘}j-l::

wardak@afghanic.org S

978849280827-4 ol , T

@‘Lﬂzﬂawykg\ﬁkg\q-)fhé}bcw



(c) ketabton.com: The Digital Library
ol Giglnsd s ol 7

pl
UJLC- Caal &yl g

1) saae (i85 (il g ale S (o) yy QUS oyl &)U Gl 0
CodS Gl 50 A8 eag (o A obel D5 e S 0L
Gl ki jo baly s,u) Hhadlue gala () @)l Dluan
5 S aal s Sl ys a5 Sles oas LG gl jlas 5 Laa ot
AR 0l jeall pliase 6l daa w2 3 e
5 ol Jledal LB 08 e Clhant Sl o jiae bl )
5@l b salaia sledl Gl o Glea ) Jii L 48 alaine (Sl )8
g anlal yle ) g il sagad lal |y agd Lo (0 ()3 Qe (S daa 3
oo 0 Gl D) e U ailad dggi ) (om0 A se e 5 S 054
g oala i i o) K cpliasa
il e (gl Ciga U ilase 58 dadila g (e CBuasd &) g
bai salal | (s lame 5 a3 3 se 5 IS 33 (pliass
s (DAAD 4smse ¢ lall HpdS as A ol S LAl o
sla (A 5 o ine il oda (IS Ol 4l ) ASualidl 5 )l
Ol 48 o) sal g adlaine SO Alarana i) Aiall Lga | ) sdS b
A S 5l (R il 4y 5 438l 4l diey g IS

¢l sl
Ane dilae )5S 50 il
e Dhand g
RERIRELS



(c) ketabton.com: The Digital Library

b sl A g e SIS Gl

13008 Galana 9 (o) £ (i)
Dlad 4 s OIS ) lilad) sl i g j0 e )d) S D gaig 2 gaeS
e glaa 4 ) ) Ll caiiiline g 5195 b ) O b lalia) g cpliasa 34y
09 90351 43S AS aylaiae paléiu) sl yla gl QUS ) g aBdla w s aaa
23 e (S 55 Oy iS40 )L
b Gl A0 5 sy S Gl Lo 48R Jla g0 50 CSie o) ad )y sl
03903 a1 (orepd IS Glgie 7o 09I U apr gl Slel | 538 (o e (i g
o o3 sar Jlu ) Jliailad) cada (sl A g alai4g

(YOVF Yoo ) e idlacans &3 S5l ie o0 4S. cand a3 o
1N e Ol S ) )
ele 5 B8y s Clasles (5 3k ol 5 () gl ¢ )3 gl G ) 6 0 »
i) iy 550 B gl Ay (ale S I g (G 6 6l 0 Al (Dhana )
4 mall SBae 5 S ) A 5 il a3 sk sl 208 aels
5 OOlhana U Gl (Sanls (398 SISl (y 5 28lue (e JY 9 (i 55 9 (50
td 39 s Claslea 5 (e sla i 4 b iy alad )3 (gl
«Auly
3gie 4 uB 2 dadse a3 OO b il sla AR g Oaleana 5 labid
Gl i 5 i€ ) aaldial 5 o) 2an M se 5 Claslae 4y (o i) pdec 43S
Gl % sdee S alen ) 23 K0e il 15k L3 Gl Dl i 45 48
e 2o Ky s Gl Jan g a8y QLS ) sae o Al 2l Ll
wle o) Kia siS e clls cadlajhipn b £ Qs sl
5 b Dland GlE 1 5 s 2l g0 B )l Slien )y 5 sale 050
S s i) An g Al o) )80 Jlad aen 9dS 50 ddle Ciaa
R QENEQEN g PITY
Gl Gl AR sl o it (S s Feoolad 4 b Jla 4 S
mjﬁjﬁ\adwﬁlﬁ\)dgﬁjﬁ\)ﬁ @gc‘)\.&sdﬁcﬁ\)ﬁcﬁu)'&‘)&ﬁi
0 Dhad 4S Gl S Cpnad O A3 sai S A4S a5 s S (lsie 8 s
QJHJJS:AAbLZ&Tﬂ%«._ﬁSeLJASU_\u\G‘)j‘JngG_JJ\JJ\)ELA&L}»JLJ
Al e R i hsi 58S b sla A g ) s
p R Ol gia g (e Olluaas p A Gyl Gl edja Sl 4
b e sl (iR 1l 8 0wl A (e eail 5) e (pliasa



(c) ketabton.com: The Digital Library
ol Giglnsd s ol 2

anngiab S0d sla A 5 (L iRy e 5 el e goadl ¢ aila)
.eﬁw%\%\)dﬁﬂduéjﬁﬁjuojﬁmﬁj@d)ygﬁsjﬁmd

SIS sl (it o La ol Ry o35 0 S0 (it IS (e Dy aSulal )
Pl )l faadla sk e Bn

(b g S ol
et s Lo ailue Lo sl Cullad ) 40 gad s Ll HLAA) 248 S
O 93 L (o )0 IS A Adne ) )3 ol i U aaad dalal |y 2 (l 4S
sedadda ) Cgoasd 5 s ) s anled B IS sl
Vo aand 4y AL 538 e i land Ciliss ge gl U Cand
23 R Gy (2 SIS ) e

A iy Gy 9 B3 A gaa b G Y

b sla A g o)) Cagiia Al 0 il g Ve ) e e gloa o
el a1 L gy S 5 Cgd o Jla Kl a ol
5 ot 18 I A 338 0 Al e i L sl 51
Jibes e 5 )58 b Slse 4 ene L )5l Y 5 (il 48
AR (5 ey 5 ram

] Cljgsa i) .Y

Gl sla 20 g (b2 sla (Bl 5 s3sm se COISER) Jlad g
(s sl 03 ahaie JS3 A O Gl 4 5 208w Al
g 43l ol 4y LIS g CSaalS)

Sloa gla dlalic ¥

Ok 4 Gl G sla jlae 4 S (Sl 5 age (pebiae plad 50 ALy
2313 Sl 8 b (sla (A g (sla RS L 4 5 oIaA (ol
s

L gl Y 0
dhéduj\ﬁ\)g‘!d&@u@)A%@)}ﬁ&#@ué&)g‘)ﬁ
WAL Ad d e g



(c) ketabton.com: The Digital Library

N ).ui - )

oS W AOAldd 7
S by 2l oo AAlE )l Al S Gl Al g e
20 R sald b liana e Ky 55 gl ol 5 dlAles

S 580 S OBy LV
dﬂjﬁ‘ﬂd%&&ﬁ)d@kéﬁ%ﬁﬁﬁdﬁ&\}%)w
Al A 5y SO i O G 1M 358 ada g e (g5 5

gggﬁu@ﬁuﬁmguuiie)éﬁﬁm‘ﬁep Ol ?Lﬁj\
Allad Gl oalal g ) 15 3538 s s 9 cigiasd b b g ded i Al
Ol Ayl JSG 4 5 Gl Ao cndaS 4y U calda )8 Le LSRN )3 Jany
A9 ol ) Cpbiana g il cddagy o sl AN gy
dﬁﬂl—ﬁw\)ﬁi@‘J-\J&Ql—}ﬂj‘ﬂ‘}%bﬁﬁsﬁwJJJ.AJJOL.I%.AQ
A1 S Sise sl add Uil ol o 1S jidia andl giy U Addla

Ol g La Losadi S3 gal ja aS psdiadal gd 3 Juie Cplaana)
Allad 5 S a yiaa

(Ol SedS) sla (5 Swd) DAAD 4mmiiay lall 4n A o jise &)y 3
Gl b S lsie 90 Gl s8I AS alaine (el 5 (ulas ledal
b A5 500 gl O Olsie 50 s 4 gy ales (] ) 4S 48 K oage
) s S A g Al 5 (Mainz/Germany) ol sile ¢ siia o
GO gal 2 AS i HSS i SGilad) 4 se 5 Dieter Hampel « Jbo 5

A gad (5 )l L b S Gila Sl

(Center for International CIM 5 (GIZ) <u) sl (o> silds 3l pald sk
LIS 5 el G (S xialy (51 2 S < L Migration and Devel opment)
ol Aili Lga |y liailad) 0 415X Jlu g0 a3 s IS CliSal (e s) g 48

pdaize (il 5 b Jledal

J) 58 g a yinae e O uant j g e dlane S o0 2ila g o yiaa dladily )
Gods O JS 50 (550 5 a gine (D)l )y e Gme b Jlaie dena
ol 5wl sl gy A s gy a yina gl (e 5 Ol s

3 e s g (3 | (a3 IS ly Ay gy 48 alaine SUES (al R



(c) ketabton.com: The Digital Library
obedl S35l 5 (ol
oviallue oS jlie Chugy deae )¢S0 A1 Ay o yiaa Ol e ) lines

kl\mﬂ)ﬁdﬁ@ﬂﬁ@‘%}ﬂ‘umcﬁhwm"&).\LAA)
A3 gal (5 Sar S G gal Sla

e CBlant @) 55 (Ko 5 my SI
PAKRA Jles e gt ¢ WS

VOFNFPF jﬂdu,&.\lﬁ.\”“).\m

wardak@afghanic.org rood el
textbooks@afghanic.org



(c) ketabton.com: The Digital Library

)[-.55

G s mld G s G Ay pler o eds Clad
015 025l il (G393 5 (epill lpie Cod Sgete ol Slpging
Slels wlawkio 235 o )l Al piis g ptin Gl yiew ;3 o ol
b gle audy M—axe ¢l baid w5150 b 5 pladl S5edn36 5 (ool

o> &by (59l diej pl )3 &5 ol OUS 395 5 e (ol 4 29 L
9 Sidam Caeilud Miad Bgpae pleee Ao 4 S anS 9wl b Sy
b oyd ©loyie 3o U2y ailg &l (gtings dny g pulsd (Sa g (ol o
ole A5y 4 @y Cap oad sl el (M g (o Slele ity Yl
porles bl 1y (s (55903259 9 ogill) ylo S Jlgimg,

o)lgan & gl B3lusyd o Jgu) (AT 5l cilatol 5 Gl dglis ()l g ol L
3Bl paS el Jaia)e QS b o il o3gr 23l g ple (680 o
Slgiainsl il &by > o] Cilisee (slobad (S slello > DS oyl b
5 il sl 1B 4 il gl G LS (e e by 555
cudly S 3 b pSle S (il edlel g0 S sl Gl g any
2)S iy pole dobu )3 asle don (sloidpdy

Jad 15,5 5558 gam BLESI g (Jab > e iy s 3 b SIS
O e Sleati Laly) ol ly olye S Juad pm A1 50l 0d ) 4w
L Lot (5jliwgragn (slop)lSod 5l pasedio pgas (Maste B Cuwl o oailonis



(c) ketabton.com: The Digital Library
ol Giglnsd 5 ol

slo (Sr g (daxe ¢l SGdn g ol Gl Ll 4 S ol

uL.{ p_(b.))b «_Jl> » u‘ )K u»l.wl AW c\.._'>|b); uL.w.»la.‘B‘ Lfl'efﬁ""’n’?’ :\u); 9 p«l:u
ol o s ol Principles of anatomy and physiology

oS plee b 4 Essentiad of Human Anatomy and Physiology
S ol 315 Ll JeSo Slasuie 45 Essential of Anatomy and Physiology
yoize cole wlio plo 5l oolil bdgs p5Y a5 Is ya Jg ful ond asliS ol ol
gy g 0l b5 @ 8 (o> s ord ably ale Blie e zdgi 4 Sl
Cawl 0053,5 o

Sl @ aieddle 5 Mame don ly 590038 9 ol She Sl
o 355l Cund )3T 4 51 L dho g paiee yob bl Cllae 4l gl Sy
o3l (ydgy g JolS Clowsgs b aSS) palad 15l Oy 43 wld)S zuses  ole
ol 0] J.o& &

9 u:(;.}b 53l oS ddlao ol sl Mly OM'“Q""’ oS Cﬁl sy
oA objgel Slaedunyy b yo AT 50 wilsty bl ]y 298 845 S (sle5 Mo
ol 045

Jiol b el ool Joo a4y ideS odd ele b 4 ools dagh OLS ol 4
@ o gl 6y Jolue cleddlyie Sl Cygo pd 5 oad 03 SH ale GlbMasl
03,5 pladl Lol o adn,y bj 4 SlbMawl Juol (605 3b 4 Maxe el gy L8
iled Jodeo dogi (L5 dos 5 4y ieS

Simyp oS BT ) Clllas 53 55 gges g olsd (S Sl 5 pS ke ol
ol g Y SlbeMaol des 5 Sl 4 a5 conl oas 03l bs SlaMasl ¢ s o3l
Sl 4 e pMasl 585 ol aSol gy 569 3 0 L3 sl 3 o a )
ol 0k 035lxS OLS (3T )3 (Index) pMel cow b Ll o il



(c) ketabton.com: The Digital Library

d‘)} LQ(J & Cowl o 03Le] 093 Slasin b aS ul'“‘“" 6)5.\9))3 9 uﬁyu c_JLS
sly a8l 23l (oo dde gl Gla Sy GHodam b Al Haxe
b sl aisy Do e josad 4 dgging sla aidy ple Masw 5 bl
Gaoly J3d 3y90 Cosl otal Jos 4y dng g el (slo a0y Sl 5e8
ol je yoiS (ole QS 355 oy 13 (Soo5 P 5 a)S )18 plales Ao ele
23,5 Cgwse bl

adlas by )3 Cdpme g Cpnar plolo &5 ()90 )3 «ilie b (A 3929 L
D)5

Bedgs Al (4o g
oyl dosto (Goling
138 i

Obudlidl — iy b e o



(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library

) wluw

S35t 5 el Ley 53 9yel b a5 il oT Bl (o (Lo pelae
obliwl lawg i ¢ goite old ogud 9 b dgie b (edsio cleig sl Ll
S Lol ol 030,85 sy 5 A (Juasd duwwge po 10 AMiiune yguo & p e
colo bl § S8 g0l plorud] cuwly Wle ( SMasd x5 10wy &S 2ol
3 Pl OMoass Sluwge 5 bsgting bbbl [l , 5 b wsb oas apb s
2 owyd OLS 390eS 03T oyl dnly g Ay U ol a8 S5 )1)8 - biilsd] ol
il oo Jle OMuass pyixe @)lig Aol sla (giiols 5l die; op
pyme bl 1 (0L o ede dalyd ad delae b Blgl cpl o cdiliseidgs
EMoass pyivre G ylig 5L dy50 (wyd OIS lgie b 0> b 4 L Coon oS
@ S bl e Al Cund S pa (S w8 ol des Ll aslhy,y e
Pl pyiome Cusly) Logasie o & Muass pyime &)ljy a9 5 Colo> wjle]
Qg & 5 el uin gy pyione Culyy Gl (giibg, pyiome Canlyy (SadlST gl
&2l plod ) el (o 085 sales )5 b Slisgle 5 b ny g el sl



(c) ketabton.com: The Digital Library
PR KC R

Bbslo wless bl 3 1) Gld e sleidge w3ges low jlul 5 )Sts Coleg pyioee
el Clis Jlate 139l 5l sole g (K6

2By By lonl ol G5l 5 onll Lunj 3 aals S il lebus
sl 598 ) aplix 1S (o ) I w5 iy (g g Lo yd B (g, Sled (BN
 ele conds ol 5 Ao 235 (o 2l (29,5 5 (oo YIS bawgi ote ol (0l S0
2ol ilpe donlygi 19585 Blag, pyie G pa LS hlisl S8y leialy 4
298! Jadl dozme 4553 Klagy pyisee (B giingy el (Fa s SGlam el
S S el ol el deze Wl pyime (S b (ging Skl
Sl (o5 gadllie Jlgingy prme (LS Aoy g palsd (gt (b ple
oS sl 03l plol LIS 4y g el (igingy (b pole (Sia s (Tglan ol
Syge 3 )13 je basld Led pladder (e )3 8 )l 0llsS)i cnl olglé il L
ol lpas el adl Ol 35ls] Ll Sldle (gla Loy a5 900 b g 48,5 1,5 upl
29 Moo o Jlging pyive sliwl Slosj il plioxed maled (o0 S5 5 (olow L
& pgimg sl pole g Sladl (im0 losl g (b5 el st i
odl) oS 5 (b ) Wi (il ()50 850 oS 51 I ] sl Cond > oS
e g3 oo 33 oL 1y oL 381 o) (sleuibyn o3gad > 58 LIS e

eyl



(c) ketabton.com: The Digital Library

24 ..................... o)>5> dsme u.;S):
24 . d?“’-‘ o ul_..{).o

27 ......................... 69.1.&5 ULS)A

27 .................... LQ(’.{)-\.!LQ?})K

28. ............................ Le("j’9)”

K O F— leeou! 35!

3 b y>

1C 2 [EXWH R LY

G I— oy (Su3d lesdlu
CC I Soye slis

B sy glis &l janss mles
x phgle
37 ................ L;o))’t)a.h‘ AW

37 ........................... Lg(c9)9~v‘)

%. .................. ‘;‘XJ; oK

%. ......................... Lg(cs)'s).:\/

:B. ..................... LV?)?""‘S‘)"
DOt LS sl

£Y 3Ty

1 doio
S OWS - Jol Juad
S. ol g o5y 5 Slozlo plla

8 b sl
10....... (Homeostasis) jtusmogn

n e e

i 2— oS sloatians

A 1C T Sboss 5 sioMus

i N— Sl Sl Mas!
S Swogill Candg
15 lissbye 5 lon s Ma!

16 O sl
(7 Sl b lpabaio
170l oy g o dibaie o)

13 b sl o>
18..or s b g oppls By
8. by b g oS B0

19 i by

20, b 2oMs



(c) ketabton.com: The Digital Library

Ol 590548 9 o3l £

64 Jad aoMs 40,

6 Bi9el Sty 4 £939 Fiws
67& GWSL%DA.E ccl..wl-,og.w‘_]..as 41 Aoud

(g o 4 0 o> J.;.Ués

68

68, L;uw.’y C“""’ Cound Lo (897> wlie )’| .)‘54 C,SP
71 ok s 43 Ll
T (vaie) b5y gas BB Shmdornls slié b 5l L]

L S— bl s Sl gl 40 9e)l
bl gladl ciias 48 dua

O L;Lb slis 49 als l|9 L’ JLD.U‘ re)g‘.iuo

Lfl‘é'c T .00 J“'Q("“’ )L.w.»l 1
JEACIMERVSNES O S—— Jué Jasl 2
A8 dlae ... d"?”l’ JL’.‘B Jl&ul 3

sy
Iv_.-.“ . (Bt e

uL"‘ﬂ oo 51 .z

Cu‘ 98 51
Zludl oYM

53
higel by g
58

&0

A IRBRXRRBIBRBERI
1
i
i
=

;
%,
:
3

B
:




(c) ketabton.com: The Digital Library

Oyl o 3
"'A"liw‘ uoyu

5570 CudSul

dotes>

dosmor (sl sles
dodme (ol (glas
oo duslS 515

L)l 2g3g dazmex bl > &5 Slaileidle

NEEREEERER

P PCOCS

S g

............. lydd g 000 S lait b
....................... ddhaio o <l a5 M
....................... Ui dL@sy&Cs Lbd.f—).d

d@uo‘?@»‘
................................. (59%09“1&»\

RRRRBREBEBBBEEBNEBRER

e )d

eyl

x'@% rb-,’lﬁ'“é’

30 Js5gb g 50

gl gl oss

s b oss

e gl oss

oAU

........................... w}: () d)9.‘9))5
LS 43590

(s i 9 (S

P BB IYB8BRBB8RS

S

106, b &M
107 bige] (Sloduyy
100, 3l ClSoun! s = o253 Jad

10, Sl s it
111 b ezl leid e
112 oS|ie gl
113 bl gl
114, o Slgl
115 sl 305
116. Oleziusl (gjlwes



(c) ketabton.com: The Digital Library

ABROUD e eeee e oles
10 Sl Alae 4 by caas
6L o el Aae oL
261 lae Lol el
(S N— S0 4 alae glsuly
1A alae (ol sl @90 3590 (5551
167 alac S as
188 i sl gy
U5 TR 35S 505 e gl b
10 SR S 4
169 s G 550
170..... lSl oM lize 5 Slas
172 o) SMas
172 B oMac
(7 T el dlae ogill
i G T )5 5w SNiae
173 oy Mas
174 S
7 S s oMas g ob;
176 o5 ©Mae
176 a5 oMas

176._;|).o.9 3G ZJJ”‘ P S o adac
177
177

Eydo SMas

ol s aMae

Ol 599 5d 5 ogill 3

ABRRUD vveririensree e Oles
134 KRN
1356 oo slacl
135 o)
136 L sl
137 L
137. L s
138 Jolie
13 sl Jolio
13 g Jolis
139 Jroginw Jolie
140 Jrgginw Jolao glsi
141 S > gyl
143 Jeolio oy ga
27— Cxm 9 CadSel i
4B CalSs] s Y
147. b LM
140 s sl
151 ylusl SIS piuanpen - i bt
157 — SN pi Ciyllog
152 SMas glgl
153 Sl oMae

H ...... d...lﬁ.wl SMae uL..o}\a} 9 Slhs
157 Spd K ps




(c) ketabton.com: The Digital Library

) Alas Cuwypd
AR cverinieeineesee e oles

178, oS GS eMas
197 PSRRI, R - NR— SBgd clacl edlac
i[¢ < J—— s Ol o0 il ceye 11O @S ol
sl 17 9k oS >
201 s 17 el @l >
VTS SV V. I— Sl g cowd 4 S >
7 ) — LS VRUPNSECTII | - ) E— Sl slasl cMas
0 s e i lass 180 oy oS s
.0 S S glos blis sy 181 L gl oS >
O/ (R— S TRRIV SOt IR PV | < Z— b obusssl g b s ol >
28 bk, 182 (shas plesw 9 5w
209 o6 el 184 e gt Y]
210 o0 &l 186 St 208
210 blSSsl] Youre 187 el (Sladuoyy
210 (Pons)se J; 189........ S gt = 18 Jucd
2 Sbe e 190 s g iyl
21 Saso S5 190, o Chuns
212 sl glos 191 vt g
213 olawsls 191 09295
213 oYl 193 gy Ely
214 o5 VBoal (S0 s i > Ndr Oaiss

215 oeeYU ol 1A,
215 FS1gls 19, LS99
27 3o Ao 33l 196, e b

A S T &g 03cl cla onie



(c) ketabton.com: The Digital Library

Ol S5l 5u8 9 oLl

ADROUD cueirnnri i s 0‘9& W ...................................... 0‘9&
246 oyes Sl 2 Sorod o
247 (7 FESPPITSWES/ O — 251 §lod i3 gg dilsg plla]
222 (R PRIV I POVESD/7 O N IR R NN
248 5 oy 2 551 Eles pi3 L3 sle
LS S 5y Slisgyd ptwmw 22 251 Eles pi3 S sl
20 =l 224 &5 gloe!
X0 wlisl sy 2288k (ol 0,Sas (5l 4 LSS cinllsy
20 ohg slows 225 aadls 5 55 0L
251 Wil b o 226 lo 5 6yl
A3 Al b s 227 b
< < b (SeS lplenln 230, & 500 Sliacl
X6 ol oMae 230 =6 Glacl
Y i ol 233 S 255 (s pla
257 b by 23D Silaw i3
23 oo by 23, Sl i
20 i 5,8 by gisee 236 W 555 Clasl gy ol
20 o gy Ll e 35110 lawg Sengigil g8
263 i ciglby 23 Sofdgn Soad
ﬂ .................. W)J))yajuwu,‘s?ﬁ ZB. .......................... wa.ﬁwu\/hl
26 wsmas sl ol 240 Juad doMS
7, s T Ol s les s 2A3 90l (Sl

245......... Ol (wlgs - i Juad



(c) ketabton.com: The Digital Library

260, B b
266, oo U265
283 S 2sS
210,
272

lgnd

ob oS g ol

s Y]

274

21 ObsS SV
P24 o039 b § S yw
279 b &M
2l

isel Sl




(c) ketabton.com: The Digital Library

L J— iy guas glgil 116 s
2 s oae (17 IS
DB oo 551320 b)) e 118 IS
T el oS ol i 119 JS5

B o030 Js
i — i olyseal egill 3L S
1308150 el iy o lazsls 32 IS5
15,515 Glesenl pas Slasel 3B s

29, i el 4 S
Gelie Si8s 5 leile 5SS
<Y DNA iz, s
0 S Soye slis Hlsle GJSw
oo (eses ploble 7SS
B o sladis)|
LB...os ot 5 03 il B S
a opei) 9 S5
Sogsnl e g 10 S
Er Sl p Soggnls 5 Syl
48 %
£9.....o sl b i) p3olSe 111 S5
by 5l sty Jole 12 S
% DNA
5 0985 dexy ol 13 S
o7 OSon S




(c) ketabton.com: The Digital Library

A76.cnaiy Mo il (slos BB IS
AREUD oo IS
177... ¢ jyo e a5 (clos 0 IS5
178...... s 0l83 i Mae 100 IS5
179 53k sl sl 1 IS5

e Jlomw ghie o slo 10 IS
o o ol
206, £l 5 3he LSS 7L s
207 (Meninges)

209 Sy oxeld gla oaé 77J§w

BySas pi8 goiby Sl 18 S

126... o186 g b0 S ol 40 S
112 T oSS 8 leitl 4L IS
129...... i dundd o3 clos 42 S5
(1 1 I— S’ slaslgsennl 43 IS
13B..... csly cows Ul 5 g poon DA S5
IA..... ey coss g coss azy il oles 45 IS5
1S ST Sosly o8 sles 4B IS

Gl Sl 5 caly (gl 908 AT JS
1% L
iIC7A— culy b slaslgsennl 48 IS
140....... Jrggimw Juaio losslo 49 i

22 Jolie glgil 150 IS5
1157 S— bhsedlas olasls Bl s

el GG il B2 s
159 09290
180... alae Sy cuas B3 S

L. gl ¢ dlae o Ylasl 5D JSCi
174......... oy &Yl OMae B s
(I Y b eMae ¢ b; BF S



(c) ketabton.com: The Digital Library

ol Sisdeid g ol €

‘LP‘L;":ASEBQJA);CJQ_&Q;@JQ

e olles 1) ol e g b ady) da o,

Corbge g glos ils gl Bl s
23... S0 cuae gla 3Lh g bp 4
Z% .............. )ijwa_cw&ds.w
24&»9) 2 o> cuas glalyl %L}S.w
22 by slagleisls 5 oy 8y BA IS
2A ol 80 S
s S Y b Sl oKy 180 s
0. ot L SEU ¢ b 4y 187 s

215 s Y950l Lty S oz lo 9 IS5
P2 V— e oYM 1B S



(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library

B s dlgisel G 3oy 59395 0471 Joas
205 31 (Slptns iy b gy s (§5liusgragn Lalg) 2 Jguo
148..... (0 losinw 4y b Sl wimmw (¢5lwgmogn blgy 13 Jgas
O, e glgl duolio 4 Jgas
186.... o0 slaosimn 4y b M i Silivgrogn baly) D Jgis

2..... 3 Slooias 4 b (s wiassns Siliwgagn Lalg) 16 Joi>



(c) ketabton.com: The Digital Library

Y doldo

WLasho

bl el Bl e Bl i (el s ol cpiae § o
1y Bl o b s 29rg 3 b g S8 4 |y el dtiogy olall las
ooyl 2le agle 58,8 15 L oxjl IS8T 1y ol caaSin 5550 i BT 5 o Lt
cwlite Mlg3 o 3,8 & (Human Anatomy & Physiology) lul (s5909:53 o
5 ple Gold plie & Bl cuns call opl @ 355 Cugine 5 (b Sl o
231 398 oilans yos 4 CuaS>

3ol S oo oy IS pleils dalllas 5l &)lee ludl (50538 5 ol
ot o il o pladl g alby g (gSwgSle 5 (29Swg)Sole ol
by ablie 5 J5uS Ble gl g &5 Siales ciglby b odomy el
|y ol B5lel o (sleuisie plos Cinlloy | Sinlon ol 0 uSls ol oo aslsl Il
b qmad Gly GlSG)o0 & g iz |y 98 Jlo 5k 33,5 S a8y b a0
g e (9505 S8 g 050l b 4 aile fled Jlesl pulad jod (i Gl 263 s
e pl |y 0pud

"ot g o psle b s 4 & ]l idng g esll Al
O By o pletlo I 385 Cloglae (il 15 8l (oo e 85,5 ) g o (05
ot S5 ple cpl ()5 Slo b QL] eud Mled (o0 S8 ol 4 (Ll
395 Culby (i g soulsS Aoy sl 2l i 4Bl Jigy 926 1) 395 (o ile
i) plodl iy gm0 s )

W% 45 muilhy U and (oo ojlel Lo ay pludl o (s35l5238 5 el I ML
G—b 4558 S S pln 53 o g aled (0 )8 we b o it sl
Bk 3 |y gl sly ol Ll (3 (S35l5238 9 et idly (liren s (o0
s s pb s (| g9) 48 (oye g5 S0y Jlie sghar les (oo alyp ol
Ll es sy INSUlN 90,90 31 551051 44 Pancreas sa& (Diabetes mellitus)

ol 4 g 09d i 3)ly Sl 4 a8 B e (gl (h90)90 (BT Hlade 5



(c) ketabton.com: The Digital Library
Oll (53515238 9 (ool Al

S35 oyl el i 3 5 oS pgye (5l wte ol Sl Gl ey
D)5 (o

Jalgd aiily wad ool )8 dddllas 3y90 sl (590958 5 (ogll (LS ol o
SIS bl s pdy o6l 505 45l GGdib 5 oogill SuSE oS 0
o S C)i Sl S cunl byl et g 051 3935 sl b Jee g et o
ol 4Bl 4 LSS 5 Solisd 5455

5 o JsSis 596 ety elinl 5 S qolaibls ol Lale 5l Sylie ogil
adl oo g wyp |y ;500 SO b Ll Lalg, o Macroscopic 4 Microscopic o5
Gl lixe 4 0ul 48,5 Anatome Sl dalS” 51 Anatomy oMol wles o
b rwy Clllas ool il oo aslllae (gl (b ljal (3905 i g glad (3905
b alos 5 SysSasySule pllanl (b glinl lasle ddlas Mo wules o Iz
2 0y o Oygo o5l g ded Wl e3ges BLESS] slacl ol bl doess j> &S
Moo led o |y el ciallg 5 o (Tl ol o alaly ol gozes
5 Egite cplby GRS oyl e emlid 1) o] diey STl ezl
g3 g plSodtul (gl plzatal Gl wa aile) bl 4 codhe L) pogase
o Ay sl il e Il o Liddigr sl Slgseial Sl 1y 0l e
03,5 2 1) ol g by Lol 42 ) (cagill Lo B39 (o o 2go dislog 5 lazbls
W (o led o] J iz it 395 5 5 el By B30 iy 5

4Jlas (Macroscopic anatomy = Gross Anatomy) )5 sl esill
i Loy rsSsg Kol SS9y 391 S50 B 55l &y &S el _plilazils
A)9.w (0 0D

ol zlusl 5 &l &alllas (Microscopic Anatomy) a8 clisl ool
g o 0433 sSasgySale (SaS & oS

wle b Slatups ddlas (Systemic anatomy) on (sleiums (ol
Baos LS ol 55 il o 0 5 e wulSl ol yod (lyd iapes
D) (50 (g g St (95Ul



(c) ketabton.com: The Digital Library

¢ doldo

S Sy clolessle ddlls (Comparative Anatomy) (¢ awslie egill
@ 1,5 Lawgs Yoans (souglin ogill il o ylus] g &y o] bls)l g jlailiny
29 o3 g (S cagill) b

ool zus (Embryology) wlis oes Jold 505 jSaeS o ani,
2S¢ o (Cytology) wliss o o (Histology)

a3 )S Canb b g SUjb s & Physis by sl | (Physiology) @Ml
slacl qllo o Sle sls ades 5 (Functions) Jleel b &S cul Lole g conl ors
lezdled ol (ool g o anils )57 g o o (lial g 05) Shgrgo (glpotions 9
GS (2B b b o)lite L3I )3 1) 055 i by Slapbiaisll 5 s |
Sa s, (Dynamic) Ly o Jlb clisly g 4 bilebbo (5edg38 5 bled o
Wl ol 5l 3 3é ol Blaal bl s g (Sl lial 4258 (o0 485

oS o 4y o gy (NS o 1
sbime o g Ol Codgzge 13 b Ik clle pglts (KgSe wpd 2

Ol (G35 e I il o iz cla LS )b (siels38
Sislanid Jold o canl bl b by ddlllas 5| &yle a5 (Human physiology)
(Systemic physiology) bt 55909235 o (Cellular physiology) (soy
D3 el Olgs (o 33)5 (o0

ool gloe b andly Sop alaly S0 pgle b pludl (33 g ol ole
403 pygh 5 JSB ond o 3 o) ded psle plu (gl 3y0] Cuwd > Y gou
L5 5 gy o 0k i ol Lele Sliios Ul den & b o 15,8 Lo 355
e 500 Slad Sl 598 Olad 3o p I X5l (0 3929 ) e i (gl
513 3929 565 Sield 5 sosUl



(c) ketabton.com: The Digital Library

Sl

g dnls 30 led Juad oyl dalllas ) amy

ool g 1) sl (s Slojls o cadn

Dawlids |y (5 0 (awll Claw

ks ol |y o Cpenl 03905 Ly yai ) Sliusgrogn

Wl ) 208 S (Sogilil cumidg

g Ls]  Seogill wlaMasl b

g Ll g (o 03,) (la clié g L ddlato o oya> (sl o b

ol wih kR

Ol 5 (S9inby 5 (SHloi L UL

SobesS dgw Wl (oo oad Adlas Sludle dgw can >l o
(Organs) lacl (Tissue) zws (Cell) o> Organelles (Chemical level)
(Organism) 6.5 39> 90 5 (Organ system) sliacl g

D9 (50 425 g odalie ol (sl (53519253 5 (cogill Adllae (ol slapgle
ool g B sllaslo I pglas goygl Custy (sl 0oyl



(c) ketabton.com: The Digital Library

Tl -l

Endoscopy Ultrasonography «_yiiu (¢lygle dxil X dnisl lawss Radiography”
o3l ] )53 (Slagjlliss 5 CT™ Scan (MRI) (ubolio iy (slecby,
Sygl o walyd (lyel s i sl ]y aesY Sloglae MRI g  xdaws dalllas 33,5 o

Aoy @ 033 Shogrge plod oty 5 el Clioga [(GolwuS dgmw
iz 3,8kas ¢ cama lojls (goborS ol Wl oo 00 Gl Sl ogbesS oS 5
4 JiSdge o oo 0p8 oy 3 ) gSise (i3l sl Wl S5 g lees!
Collagen ¢l 4 x5 g5 St ssSelyn Jba soo 95,5 o b o il
N i > By o sy Gillanil 5 plSoctal Als & 0391 A5le lans 5 (58
33,5 ol ] Aol &3 sl 5 3ai s (VS Slailo

8 o o B 3 &l (So8 pledle (B Sy 1B, Agu
(NUCIEUS) s < Jlio yob wtmd o plowl |, poluaisl Ciglloy (it b S, azdls
Ribosome _Lols ,%35 sl yles o w3 | (g Jlas] o casl LS|
Endoplasmic reticulum 4 (Golgi Complex ) oS olSiws Mitochondria
)l 41,8 Cytoplasm J31s » a8 203

4> )51 il o Sllges 5 LS plad 355 (owlul Slusly @l s 10y A gaw
Oluogad (gl gy bl fl @glate oa 5l Ol ilisee glgl dadsg 9 (loid o
ol bl § (S5 w1d sl Lglds g loogiad ool J bl il (o0 35 S e
sl 6y908 S35 9

5 Olule Blol 4 alie &by 5 plaile b Cloe i (0g)S gwd &gw
o a8 bl bl e g 5l yle Wy 8 Gl o 0 &S g9y 2B lge

35 Ll aai 330 (5150 8 Jlie (510 258 o 1 a) it aualie 4y ) Sl -7
ol Jj)g Jlazin) L) gd%ul 1 gali AA) (gl )§\ s (Mammography) L Jﬁg I8 saldial
Loy S G0 lael ) GAy jagbal 3 (o) Lases 254 e 3L (Bone densitometry)
O LS D) e 330 (o) 5 480 (A B gl 5 3 e 2l 455 ) oale 3l lae ) las
5 (Intravinous urography) sl (sl )3 e ) s sea 330 ¢(Angiography) (318 sas) ol
A o« 34 (Barium contrast X ray) ply 4e—als 2l 3 geal A4
" - Magnetic Resonance Imaging(MRI)
" - Computerized axial Tomography or computer Tomography



(c) ketabton.com: The Digital Library

Ol S39dg38 9 oLl Y

Sor—ds s Web (o Chal (D (oulul 095 Sl 4 Wile (o 1) Gl
—Mae zus (Connective tissue) _Lbls) xus {Epithelia tissue)
(Nervous tissue) _uas zus 3 (Muscular tissue)

g dix b Sy a5 Ll oo g 5 A2 b 93 5l (S50 g LAl g
(Heart) 13 o (Eye) ais {Stomach) oues (SKin) als a3 o pbil 1) Joase
ity e eliael 31 slollio

2l o sbasl jl 29 S 5l sle slac] i S IebAs] i 49w
o degemme b g Jsone diby o 1) il ol el oly S Gjg0 4 &S
wnled o i b3 bl (clael piuww 11 OLS ) )5 iy o pbl 1) Cislg
W

G leinl pieew  dIntegumentary System)  iier s

———ac e (Muscular System)  sMas i {(Skeleta System)
B9ye = 8w (Endocrine System) Endocrine i {Nervous System)
oS pia Lymphatic System) S Slie) piwa {Cardiovascular System)
S piu—ww {Digetive System) aesls eiwww {Respiratory System)
{(Reproductive System) s 1Jg5 wiwmw o (Urinary System)

Bl (oo 935 9 pIY G Jloyg 3 Sdes ol slael Salen Jlosl gl
s bagd &5 Hlod (oo ias @l BBl ) 138 asle g (Jlie 5k
Spa—s |y 138 @l 09d (o ol 3 Gloiugw Sl 4 (Sgpe - (8
o 02,5) o 45 @y 155 Gy o8 358 (o A5 5 Slge (] o 13 5 Aled 0
odsbuy )l (ogl e3 51y dlge cpl 0ged yed dadsg 4T syl i I Slacl
Wigd (o0

So 088 by 5 o8 elasl et cub gorby bl 4 s
g ol Ao (Jlo g les Sl 1) S5 clpatuns Ll o ol
Elod ilo slael 5,Slos > does 3 93,5 s slael [ Kod @ K o8 awp el
B clael loatunn Jolite 3,8des QIS ol 13 305 0 3)ly JMS] b a8 4
35 dalgd plo Jab e



(c) ketabton.com: The Digital Library

A el - Jl Jab

S5k Sy > S5 ;"9‘“’ 0 o|95 Hom| 0l dg> g0 <S5 ‘x:)’,.:ilf)l <S5 cé.}.;)‘ 39590
5 USize sl ol ) sl e w5l 0 S5 o0 Lasssbs 51l 5 b ySTy il
Al o Aty (6,505 4y S Wilite 8 ol sl (clgatines

(Body Functions) cy s lbg
ua?uu—A 045 ).,..c u|.39>9.o )‘ |) LQ‘j LY JJ)‘.) ual.mo 645 ulb?y Pl.ou

Cn et i ol Sl (SUNVIVA) (sl 5 (392 03] ¢ oo Conogad 5jl (o0
S e bl s s ol bas L Homeostasis™ @l g pglss a4 o3 oy diubsg

8l (oo basiye
e dlge pan 9 33,5 (Organization) slasl Jols oh (awlsl culby
erd Wby wwolws  Metabolism (Digestion)

2S5 L Jwls ¢ Wl 4 (Movement) <S> (Responsiveness or irritability)
5 (Respiration) i (Differentiation) jles (Growth) ., (Reproduction)
3o sl J S b 039 dtogy pr cialby ol plos sl o (Excretion) g
by ploxl 35t g iome ©jgo (o laotans (iiles U o (S sS
Ngd oo pbul 383 ilg S 0 S on g 08 By lp by ples e e
B33 anles (oo L1 Glg nl 02098 w g 5 S g oy sile (2]l
23,5 o ol b islly o5 gl

(S 4l ploilw gib digw (uy Jo 1S Wl lojlw b s
sl Tal 505 b o)lKan 0 1y 395 ol dilsg s5a ya > dg3g Cislloy pundss
ol lip! 5oy aSlls jd sl oads oS 0y 5l 05 g ge plod wules (0
S oy SaoS by Ky i sl okd iS5 P pb 4 bl s
Dyo dles waly cund 1) 095 pllal 5 5 a4 LSS

AV sl gl Bl Ay (Sl Gl B b Jb Gyl 6l g Maaal ol
.\AgLsA:.A«._lALS(Hemostasis ))Lu}us Cﬂdma\tg S asdda g u:m)i Mgl (dq):\,a\‘\io

L0 it Ll il () A



(c) ketabton.com: The Digital Library

Ol S9dg3d g ol Q

(S5 Dage 3 o Sl 329 o JBI )3 S 5l il gyl 1Sy
(9 iz Chgge 1 S (0 Gjgo 503 Sl @ b Gl JiSse <S>
el 33 05 > | Digphragm ehles (o <85 )03 A 4 () bl S 1 05>
obgS & Mae cla andy cubls 03,5 o (b &) s & lon i 2,1 4 5D
D)5 o0 (Contractility) Sl poldl pb a0 S slacl S s Coge A

033 3390 (313 sl bl 51 Syl oyl 5l I s iy U g Comlus
o )b oS Bl o (S 0 pgli (58 (2 5 (I3D) e i
D)5 (o S S e b g 0550l (3500

ol B Ble (ladgSlge o 3las (olie Do (yad 4SS Gl O jle it
3L o o 5 0olw dlge oyl Jlesiwl ¢ b bawgs (Absorption)

SMoles 5 asld SV 0 5 Olyus plad g Conl dme yy Ml 10 3 glie
bl g o 1) pidoline 205 (oo 32 0 83 (0 &) o BB 3 ST ) kS
28 prdglie o Sy g0 Gy (Sl Jlosl &bl sl (551 Jlosial 55
@ g 005 5l g b Sledle Koo il 4 ond 0alinsSs slae dlge ]
dao g yolie Sy Jold pidalie Koo el D35 o oL Catabolism sU
23,5 o 3L Anabolism b 4 55,5 o i AiS 3Ll g 500 (gl Sleid b

pidglize 5 mein dilos B3liul BBy (BLSI dlge (3900 )9 il ©)le 183
Bl (o sy 5 ulial (S 05 (gl dlge cl S gyl L (o0

o (CO2) BLST (613 )18 5 cyomena Dol sy o gl plas plos Ty
Obyz > 9 udS 33,5 (o0 3h (i U 235 (o0 (2B laoee 5 Ol
25 o Sope HST (gl )8 (b il g oSt (38,5 L pidlie diles

ol Ajgi g g e 38 S g ine 4 i Adgi b g JwlS g WIgS
g5 cpiammg e 53 b o el (edm Juu 4 Jus o5 (S o5 ol dnd oS
O S99 9 45 Sl g jshiie 4 s b G b adle jlole i
JSi 93y sl e bl (Cellular reproduction) (sg s &gw 5> a5 w3k o
il o 53950 Sladl 2155 Ty el Jto 1)



(c) ketabton.com: The Digital Library

Voo ol -l Juad

Ol sl p3 2L351 ol elgd il 6y G 831 s sl S 5l oyl ig0d
Cauls 0155 Al S 13905 905 (gly Dy0i0 By yb dlge Hlade g o3l 0 L 4 Al
255 O ygo SIS glo dlos I il SIpll glo alas

ol oy o & Cusl LSSl dles S 5l 0)le (6 led b g S8
Gsubs o Sladle Olasuino b polai] Clpo & ogpee olaid] e Ol
el 5 gladl & Sl sl KB blas o ) 5 (o a5 (ogesie
led o BLEST

B 08 S o Al pendd (gl S 03l KU YL &S Sl ddes 0
g bae (438 Jelge olasd G 4 Sl pglas SN 598 (6l )9S BMe 5y it
Jolos opl ouel o (Survival needs) <l wlalas! pb s 1y Ll & conl ataly
B9 Jolos plas 20,5 o Jlid g &)l> (NUtrients) cise slge pmnST el ol
o3l > & b g Wl 465 il il dgng cuwlio 5 Joleie pdaw SOy Wb
2,8 amles 5 ly ol ls p sl cla
Jwrgrogh

oles ol 2238 o il gy 4 ST o Lais 1) ilge S gy aS) S
gl 0gd Epw ple 33)5 (o0 cblis glo b bl e bawgs o o5 28l 5L p3 50
ol o S oo o 5 358 o b g 5 i J) o8 o ole o
Fejke paupe 5039 blals ool o5 (jlg5 donsts Como g (oo oS Ab (0 S
Cawl Slale oyl 51 S5 bsjl

Sor> o @l b4 & cul oad bbbl mle bug b B
e oy b 3 Mas Sl &S (ol 55,5 e ol (Extracellular fluid)
b s DB @le I (red 4 5 WS (0 (S o) o b gl
dlgo eS| ol &S mlo oyl ol 43,5 oL (Internal environment) sl
sly e 355,90 (1008) Skl § 0 slatnsl daslgival Go55lS Ao (cse

JLo)y byl el oM ).wl).w 9 ‘99|M ;»SP JL> P Wl «° L;‘?oaw ; 045 bas



(c) ketabton.com: The Digital Library

Ol S39dg38 9 ol Y)Y

SOl 03950 10 mle baore (ol LS auid pglai g Lats @y 0y a by
by | Ll (ol 09 (o0 bgipe csglasS S 9 o2 oSl bl
bl (oo iy s Ll e |5 S e (Variables)

S dlS 53 j sl ppl il (oo pde T8 3 IS e Sluognege
0100,5 LSS cull g (S ddued dxe 4 SESIS § CA 1SS g lsS Sxe 4 HOMED
9 POl Slgnegn aSh fo350 (Sl g S it pé b LS g pol S Slwsgregn D900
b Jo S & sbael Sl Al (0 G pite 5 S b s Ol
sy 2l Y polis jwgmesn cably 55 wiley Bl ol L b wylas oo oS 315
Ol 4 gl b leadld 5 lby 0ol (o 00l plal b lawg & il
site gl (3,5 JolS g alie pidalie ol iz 5 b (o dlge Aol cdae
S 05 9 8y culie (Lo lase (618 (sl K05 )le b 9 (o plol
shol Jolss ooyl Lo S Joo Ly 4 o calisee Jg 08 (sloatiunas b Ol poes
D3l a5le jlugeegn

Sliunw o (Functional systems) Jos (slosimms ¢ 5 lapre il oo
{Controlling systems)  J,x:S

o (5 Reokumnn

4 Gl o Gilises (sleise Ll Aoy 4 45 Canl oleddgy Jobd lugeogn
35> plojle S eSS c 5 iy 9 S (o0 Jos 4l g Sialon plRen b
IS g M5 oo 80D jllwgege By 0 Sletu plad ind (o |,
it (ENDOCTING) S 95l pitsas § (o s (g 2183 (oo |y oo (slogotinns
5 Salod Jotue Lot cnl )l cJBs jliwgregs )3 oh Sleetins plo
ALl oo b Sl B bame Glped 4 (0555l 5 0 (IS baee ol

z¥ & olate Gl Jgb )3 dbgpe @by I golan plodl (gl o B
ghw (np omk 2 RS 9 cddsib (hed 5 o @by ggecme 5 led oy



(c) ketabton.com: The Digital Library

VY oS- Jgl b

P P59 F e yide g puln gyt ob by (Cdgdb (g3 53 D9 (0 el ]
oy 3ol 55 end ploul o] elael maw p3 il ol cutgl lyed 4D Db e
Codsbe g Co e guyk by ool (dn 23)5 (o &ly o) S b (i g ol
o ialby Cotsie g CoShe (IS (hgd g pee S5l 53 g D (oo Cuns I 095
Py (0 395 ghaw (S 40yl 9

b s Sl LIS 595 Lis 1 Lasee 3> e Ll 45 loj b
Dy (oo & Coo g oMl 5 b g A e dold] cunlio 3, Sas 9 S 0
235 0 Syo (2 5 pdiye (el S99 & sl Slogeesn (38 (3l g SO

J955S" (5 eosmmpn

JortS Sl (5 0o Cal JoyiS whew olilia gl gl o
g WS (o Joe Clpe B Saie (Sate JoyiS Gletup Uloa
2 JorS et S| )b Mlod (o0 J9 S 1) 592 DB 9 92 Jlesl
oS 1y o gae o Glegond SIS Jlosl 5 a8 o Joo o1 slael S5
2 wlST s )l Clle as pns ©)lSon b oS i Moo les oo
Ol JosiS Sl Oly (o0 yshaized WS (o Joyi S ) oo )l e
el Slogg] clale (KY) paly sleggl clale Jols on (PH) Jobs oy
Al 1y odl 4 598 J9 S Slaestons 23,5 y51 3L 1y oS o5 cdale 5 (Ca)
ot Sinnlizs 5 oM
(Feedback) Sund cuSbue bawg lusl (3 JgyiS loostun 31 55k
Seid b dils 1) Soad Sl jlSe 33)5 s jLlwgogn pglis U kgl (o walals
el B3 Jelse slyls b dils p» 1065 o oo (Feedback Loops)
> Jole &3ly ;> o5 (Detector or Receptor) ;b 1K1 L oxpS Jole @
c 8Ly |y e (g9besS Gl b awae IMpulse & a5l o oaiS
JoyiS 38 0 & (Afferent Pathway) oygl e )b 5l 1) o 5 wlod (o0



(c) ketabton.com: The Digital Library
bl it s el VY

sd Sy e b 5l 1y 4eY @bl 5 wiwyd . (Control center)
i yd o 018 | al elge & (Efferent Pathway)
/ 0 (oo lepdliol @l g 3l sy o 4 JoyiS JS 50 @
3 baoee |y ol 8L ,d slewdla) & gowly b (Effector) oS 1pl Jole o

les (o0 5l

(Negative feedback) _iwe L 5 (Positive feedback) cute Seo <Sotd
b

L g 3als” o adgl o0 BT 51 sl gunly (e Sod 5 1 ke SUd
LS (o oo e Soad L) b oy S8 laetuge ST amd o iy )
o Jo S s S 358 05 b g 0L o 5l s e @ ale oSy (S gl
@l Jeole o] & sl (i alades o ol & 255 o (e Sold S g
wgregn bais el o5 nl & g SIS (o0 5k e g bawgie Hlade S (so
b )8 st clale pudas Gl asle G 0 aie SGud sl Wged D05
)3 a5 Slyd b S @il sy @B @le > Nutrients 5 L.
O Sl
Olie &) a8l pus slbo ojlal Gl (ile Soad 85T a> 295 (o0 gl S0
4l o 90 b Ol 31 1 ol e Suad Jg a8 0 S5 neb
Cute Sudsd (g 2alnil (oo jliwgagn & (ile Sodd pusS (o0 & Conl > (o
Obdl e 30 3yl9e 53 298 (0 Sye g jlwgeegs juln (S ay; en 4 sl
Lol o3lizol ! 51 ols diges i S dlitl Cate CSokid sblse 51 &S o 4t gl
sras SWllSew g5 5 plosls pss b a5d Ll
(Health & disease) (g lon 9 oW

S8 511y o GBI L Jols b ol o ailsis 58 (clgatopes 5]
5 clasl @l @l Dysfunction) s,Sles M3 395 plol liwgrosn
S Ve o jliwgeesn M) el dusino Jolge 335 o )‘Léi O sl



(c) ketabton.com: The Digital Library

Y& oS- Jgl b

ol o o5 Sl dndl pgow (SHrESS) Lwpial [ asike Jelge cnl |
Cighe g (gsTh

26 o5 1y oMl & Canl ) (awb ot 3,SMas | s lie (gl dly
o Cumdg ) 33,5 (ol e g b Sl jop cael Sl (Sow g 03 (00 )3
SoS @ oo Gl U o ()85l 9 Ll [ 55l Sl Uy 068 cal o6 0
ool Gl g Jolw & X Slgs o U048 o plool (giliwgeosd (slos juilSo
Oloyd ils Sl b 685k 4 0B b &S dad o &) Sloj @Blg 40 (sl
ol dame (65180 b ol 5l Coles b jliwgregn om0 ny (Therapy)

(Anatomical Terminology)  Swess Ul ClsMhaw!

SoMasl | pan b bl o Clml )5 (Seagll cole 5l oS0 5 3

el |y cole ol Gl 4 b anled o guds |y o Gleidl o g Lbl (i
9 5y51% 095 (Lol Gjge plen 4]y ale (b5 U298 (o dnog (Mlase don 4
w55 ol ol b5 (633 B0 5 & S 5 Wigely el 5 Y 03 L, Lo el
bs oloj yope 4 b a8 olizl (Lol by & bMasl 5l aslg o b g asly azils

3,5 oy aSle Ml oyl S5 g pe

(Anatomical Position)  Swegi bl Curdg

Candy So 5l b e (2l Cusdse 5 Sl dnog (lp ol ple
Sl Cundy Gl oy sS (oo (ol Cumdy ol 4 45 35 o o3litl o3y
5l ayle

ostiane Cyguo 4y 0Ol @

o> gy Oyp0 @

(G oyl 3 ks 0

g 4 gy Lwd ST 0



(c) ketabton.com: The Digital Library

Ol Sz g el YO

(Orientation & Directional Terms) auzdge 9 Wl bWao!

93 lageabsn 5 loplarl S0 & s |y lailes Sy Comgo b oMb
wad o ol o

L g pw By 4 (Superior or cranial) o dosos b JSlEgd ( oYU
b5 sl on o (B35 Caleg 31 (i cawd Mlto 298 (on 4585 0 VL Slaeisn
ool (GBg a4y Cand S

5 p 390 el Byb 4 (Inferior or caudal) o3 U g (U ¢
by il om0 il ol ) ot b e 05 e 435 0 Gl slade
Wl Slios a8 4 Cond ailio

Sol> Cuond & o5 ((Anterior or ventral) gl b oS ¢ o0lad
18 o 3 5 AwlS Mo 5l HLE oy ols )3 45 398 o 4 (et b o
Sl ,lE L

soae by b il Cuwd 4 (Posterior or Dorsal) (B8 ¢ i
13 )8 o s iS4l slelaseel Mo )l 418 culy 40 a8 398 o 3L

G o Sl bS5 gdly gae 4 (Medial) Gulbo ¢ drwg o
213518 L Sl A5 1 b (Sle cutSSl Mo 9 (0

Cusbge b Gl L 5l j93 o gpae 4 H(Lateral) o B8 ¢ il 9k
D)1 Comgn by il e 3 by SogS a8l Mio 9 o 425 3

Juasl Jore b it 4 5 Son55 ise & ((Proximal) (gl duse S35
ojle oo e 050 5 gl L oy clazeial (lin plosl i 005 o0 4335 0 &

o 2 Jladl e b g 45 51 g0 Lo o 1(Distal) Taso 51 593 ¢35 50 51 93
D15 5148 g5L 93 plol y> Cawd Mo Do oo di8S

S 33,8 oo Ml Sleazdlo b guae 4 (Internal or Deep ) J&15 ¢ gy
1 (> At D 43 s 4y 5 8 Do 2,15 1,8 38y s 51593 5 00 093



(c) ketabton.com: The Digital Library

VO ol - gl Jad

Sleidlo b sae o ((External or Superficial)  odaws ¢ o )18 ¢ Fg
B &y o A gl Mo ) JLE s e Gyb 4y &S 33,5 e 5L

(Planes of the Body ) ¢y - glaw

Seosill gl o bMas! g )b jl bges b cilises Liowd egill )
5 Bl ol )18 5 238 bl poaw ol 05 (o Byme (Plane l len 5lan)
Skeids gwog sl ) CMaol ol (oo pu 5 o3kl G (e 1y sd90e b
3,5 (oo Jlowial (s 018
(Lateral or Sagittal Plane) doses  soew jyd & dindly zdaw @
5 Cosly 48 Ao 93 4 1y ol Gl S G 5a L g (s oS (93508 dcio
(8l JS2) bles (o o

gy

{a) Midsagiﬂal(l‘didian}Plane (b) Frontal(Cronal)Plane (c) Transverse Plane

o9 o € o5 s (0 Sl o @ el s s 71 U8

o il dmao (Axial or Transverse Plane) (635 w «y9ow0 ams o
el o e il g Vb 50 2 ) ol Gl S p L o

(1 Js3)
Coronal or Frontal ) eolad ¢ Slin & diwdly &) plod aw o
2 aly ol sleisy I o pa by o0 & Ly (s39es dxio [(Plane



(c) ketabton.com: The Digital Library

Ol 390938 g oill VY

St ilge Sl b gshw ool g ol (o predl (B g (8 S0
(b1 JS5) 15 (oo o0 Frontal sl |, Lol
(Body sections) v (glgeakaio
Syl3 3¢5 (Section) oy b g gaie cptis Gladl o slileisle dallas (ol
S5k bt (ol
{(Longitudinal Section) Jsb b, o
(Cross Section) o, jip @
(Oblique Section) e 5y o

(Regional terms) sy &y ol

D95 (oo e Lol (ReION) Aol ylaz 4 les] 2 o2 dilaia ogill 5
g WS demes Jobis ((Head & Neck (Cephalic)) 3355 g pw
(Cervical Vertebra) >,5 slo oo (Face) oyew ¢ (Skull or Cranium )
{(Larynx or Voice box) o,>i> {Esophagus) s, { Pharynx or Throat) eals
23,5 o Olacl g 39, Parathyroid ¢ Thyroid (b oxé (Trachea) 4 )l acab

sl yin Deltoid
(Cenical) £« L L [Sternaljis b e s | o S8 4 gy
A - Ja L : r{/(Scapu\ar}—ﬂﬁ‘-— s

(Thorasic)s_ = ?

i Occipital)s~ o
(Nasal) s =ssm &_fOrbitalh&-;xw Cephalic {.’( el
(Ora =5V (Buccal)sbes basisa
I

: [‘/%(Axial}iw,xéf. | )

T (Vertebral)s! & o s

(Brachial) s i ko s 7? s B o flei—(Olecranal =l & Lsn
Anticubital 7~ 71\ /I L (Loin or Lumbar) <
(Abdominal).cie: | e | -y £Y ! t——— Sacral
L (Pelvic) &1
72 W

(Umbilic T 4 | 1
e &\ R B
igital)oidbat o e ! N\ \-Coxal | :

Pubic 1"-_.\.\ \_( inguinal)z's J..L:s// Popliteal

by G —
¥ =T

(Patellar) s j «is —--"’:i_ P (Femural)ots « ks | b mocinanieny sesie
o el (Fibulant gl e 1 AR
(Crural)s gt e (1] b (Calcaneal): 5.8 « <l
(Tarsally = —7 {4 5 =5 (Plantar)s
a) Anterior b) Posterior

od il Al b S Sl Gl g Al 2SS



(c) ketabton.com: The Digital Library

YA oS- Jgl b

(Pelvis) ;,— I 5 (Abdomen) s (Thoracic) ayw ol ((Trunk) &3
2,5 o

aclo {Brachia) 5L Jols (Upper Extremity) Jlgd glas!
23,5 o (Manual) cuws 4 (Carpal) cuws 1 (Ante brachial)

(Crura) sl (Femoral) ., JoLs (Lower Extremity) JSl>s gbas!
(2J85) 35 = (Pedal) |, 4 (Tarsal) | 1

(Body Cavities) oy (g 8 p0>

395 5 |y (Viscera) slisl b o Bl slasl o Bgme (slogond b b o yas
sy sl oyas Dy S ol 0g)S 9w ol o |y b Juol sla oy Sl edly s
. (Ventral Cavity) oS ¢ o3> 4 (Dorsal Cavity)
i b g D B

58 1y el )y 51 S5 iy i e 4 o3t 5SS A by
oy BB 350 90 4 iy by (ol 0 b D5 0 Wb HI8 G als Ceedd
DS (o

JB Cowd o (Cranial Cavity) o dozes by 5l Oyl (oYU Lisy

=8 byl Ojle Gal s g Wb (e jre Ll e 039 decnen
» 1y gbs Olb oS wil . (Vertebral Canal) s UK L 4 (Spinal Cavity)

Cawl 031> 1> 295

(Abdominal Cavity) odas b g (oS b yo

4 w5180 da)d 9 Wl 005 (s (0SS s 4 0390 )5 (eSU sl 0
5 (Thoracic Cavity) — 4w b (c)do bya> Dad o s 4Bl oo ¢
(Abdominopelvic Cavity) K - oS 5 i



(c) ketabton.com: The Digital Library
ol Sl s el ) 9

E)b Ll D.)‘.)L?J}&).) |)W&$9L5J}> 3)).3 dLé:?) (Lo c“)‘wcw ck.ala
D3)5 0390 151,800 lawgs ol 5l g b 4 18 bhwgy Ciles 3l gy00
Do (o s ABlan iS55 4 by By il LIS (S - (0SB
S iz (Abdominal) oS5 s
odld by 368 )3 1y JUoyol 518 g Lo allS cdaslan piww (clael jiST ¢ oS 5yas 1
Lol 3l s il b s 3] pSTyaks Laugs Yl 5l oS5 50
D)5 o dgdme (X By awgi  Slisw
035y Caly lored o o Mg w3 i glasl pST (S 8j0s
Olgtianl g Tl (oS3 5y huwg YU 5l oS 50 o)l b (Rectum)
(B US3) 33,5 oo 3995 ) awgi ilgs 1 9 Sacrum

2

ebleas jin
(Cranial cavity)

[EREE T
(Thoracic cavity)

(Diaphragm) S\ Ln

wiltojin

wCads jia E < o
(Abdominal cavity) | =
(Spinal cavity) %
g.
£

E P

P 3

Lo

(Pehvic cavity)

ol 5 ol oyas 3_}5\.‘:

(Peritoneal Cavity) _8lawo b ph>

ol o (Serous membrane) (¢jopmw slis 5,5 (Peritoneum) sliw

slisl coy p oS o 5l 2 4Y o Parietal Peritoneum wlig o |y oS5 5,8



(c) ketabton.com: The Digital Library

Yoo ol - gyl Jud

sl Glio Sligy o ) kT 5 25 o 2 X g oS5 g0
&S aS 00l 365 o sibre (slad 4Y ¢ ol oyl pb (Visceral Peritoneum)

Db pb  Slaws 5,4
Jad aoWs

oletle (JS adlas & & ol GGlsn Jl (2 LS Gl GGlsib o (ool
bl s @illg g (55 Sle g gSug,Sile sl Sl o St ogs sl
plod by  Salon cuol sid LS5 sduomn lewiso 1 ludl G by
2 Dgas 03l Fuwly Ll & 9 00,5 aiS S e U amd o ) cpl B3lal o (sluiso
o sbasl 55 18 e g 0l 4B JlaS 3 258w dw (o sl ple
SbMbol sl S 5l ‘O'.’J)'f as)'t.c g (g0 oal> Ty ooy8 zolaw u;‘ @
5 o Sledle diogs dasl (8)5 )15 e (28 (b amie &S polais
Do o 03wl fuolas SIS > glgil



(c) ketabton.com: The Digital Library

Ol (53909238 9 (ool

5901 (5l 3

WSl b Masl g CllS L) 45 OMas JB slals lculin

) JSis iS o |l paseie Ay o aliie o I 95 (L

-5 < l) (
29 o3k ( ) £b A (s (S5l Ml plos degazee (2
25 o 3 ( )Pl @ oo s Sl (3

ble g zono sl

s ex 85 1S aseie dlex a Jlie 53 () 5 (00) (28lS L leulia
Sy et |y 03y IS o0 gl wute Soud (1

ol s s (3 Slablo pllis] o 2tk (2
g o 030 (3 SBg mleuds Aoz o bz (3

25l (glod
S Bl 1) D sl g sl Gl e il
LS o ol 2 9 Casly (g3luns Bias g3 ]y o 8 ais (L
!l Frontal plane (o .cul Transversal plane (!
2wl Coronal plane (> <l Sagittal plane (z

Y



(c) ketabton.com: The Digital Library

YY el -y i

G S o) ol > dStem call) wils ples el s S (2
e o ol 29 (o (sio0 B> o s
ol Growth (& 2wl Differentiation (!
sl Homeostasis (> sl Organization (z
0,15 58 gy Byas p3 D sl 1 Sy pbs (3
.Peritoneum (. Pericardium ()

Mediastinum (> Pleura (z
Soblie (glouinn yy
st ez 5> JB bl sl (A) oy 3 1) oMol o yig leulan
B A
) Cosboe LGS 4 sl gl 1 Superior .1
s 15 ( Infer?or 2
( ) edion s ko ] 2 Posterior .3
22990 )3 digw (lgiwl Superficia 4
315,155 Lo 4y Distd 5

) CBge > BB 4 Cons Cunyy 3

Syl 51,8 (



(c) ketabton.com: The Digital Library

0)as Ay g Olaldln

Slaa
Dy dadls 00 Lo fuad pl dalllas 51 an

el |y 050 (538 5 soboS Gladle 1
aled oy 1) (g9 lis Al 5 pledle
dled Gl |y doxian 5 dtun dadsg 5 olaisle
e duglio 5 ol |y LB Akl o plaislo
les g |y o (sl 1 dlga Jli) 568
Aeled ol 1y (69,2 el (K9S

o 1l N

o 45,5 SigS 3l sline & (Cell; PI: Cellag) ¥ 4ol 1 (Cell) 0 e
Sl il (oo o los 5 Slablo 2oly 0058858 5 bl Bl 5 ol
o2 gy 3l USite pludl s Al 3 0l LSS 0 e Sl ol
5 031 Tulg pad 0ad 03 e b plair o3y S8 ules Sl Al 0
Bl 5yl slise JIS Sl 5l e 3yl3 o At o S & oy ya S

D9 (03 FSe S 150 (wme 3>l g 55 (seme 3>l s

O @l Gl Jsere S S S Sae slguliia H 48 Jsh aaly (g Se S -k

Sl S VY eee 4 e agpidal Ko 2L e (Anggtrom(A)) i)

So il g Sbe e Yoo o 0 )8 @Sy Sl b gy B Gl 0 580 S
Sed e O 8ke Ghe Ve g5 Sl



(c) ketabton.com: The Digital Library

@by pbul gl il Wl S i Slas ol dlw gl Gl o al s
S polans] oo 4565 ol olelaza] ) ladl o wisly o obazs] (ol
Bjl o Sas |y Slusgas ol &8 3 ok 4l oldsSdse j &l wal asil,
)1 gg s obil Gl o clolonsh 5 (olpel 35 slast a8 candls Wil
8,2 (S9lwouS S )i

Daus (oo od ol Protoplasm sjle oo |y onj ol a5 alises (g5beuS dlgo
B Slgse adS Jols 5 Cunl 035 5y S 555k B3le p3Migig 500 B)le 4
3l e 4w 5 pisile (Cell PlasmaMembrane) (s o (slis Jpadis oy 4

At b oS S ol 1 oS sl oad LS5 (93930 yuolis Sl
(o0l 3 a)le pladl oy ol polie wipsl oo 352 4 1) gSidse slad (o ol
JSeis 1y 035 i o 039 POy 4 03l om crg b g omemsST egyula
Wl Slidle OlS e pyiage 0dd oSy Sden b yolie pl a0
(P) oysinwls dK) puwliy lo yolie 1 siladl dnd G jlu 0 |, Proteins
e () o1 (NB) g CED) ol (M) 5 C1) slS 9) ik
OlSye JSb 4 polie ol and oo JSU5 0y g (20) e {C0) cllss’ (Cu)
S i85 o clby oy (lynl 55 auily dgzg il gl b g 65065
olSye Q) spae mé Sy (1) Wl g 92 p Sl 3 35290 (3l S o
S pas
Spas b OUS

>, Micro molecules pb 4y i JoSlge (09 S8 G |y S o oy
Pl a5y cpan 1 g amd o S5 Ol Ty 00 Sy 035 BB BB Ly ailes (e

Lpoj oy [0 o O deg 0,5 o L (Intracellular fluid) g9y o mlo

cblis col ol g)lp ail cd )b gl ob Sl o oSee |y ol slezled
e dlae Gl o Wl B Gl 00,5 o Jase Oylis Slss bl )0 0y



(c) ketabton.com: The Digital Library
ol Sigles8 5 el VY

Coud  Jle Slygnge 3 .05, (o (o ) |)9.9 Ol codgrge pas o Lol asley 055 e
JS—is Ol ) (Lymph) Gied 5 (59,0 0w @le 5 09 St (B3 Clole Baes
dgo g At Sl (gl oA dlge Jols 0dg 83,5 Jb 0 Llaore cpl ad o
ool ppo Hlons Jos
s g an] o kogl UK 4 o O JMosl 5l s LS e ol 55l
A (oo 1) ey sl

Spas OUS o

& P9 ‘Carbohydrate ).» JM 9 0O )l.) k)")lf ULS).A )‘ u)l.._c
—ls ldeSdee pb & @Sy pl il o Nucleic acids 4 (Lipid)
Ly oy Sl sleadled wlul wiys )3 5L, Macro molecules | 4 (Bio molecules)

.Ai.{b.)u.o LS\WJ
ey lags,

polis Cusd 0dd S5 comenS 5 (29 yle )8 polis Sl a8l (SUS e
LN o e A duo 4 yuolie law g il Lld jl oag L2T sl )

Sl o 4zl S peil 71 3l lasy] Sugige ,o; -Monosaccharides
b Lol SidSe leadls 45 S Deoxyribose 4 Ribose Jolis eyl Siwsise
595505 g 59358 5,5 o Galactose ¢ Fructose ;) (sl yueg5l o Glucose )l
)1 (alie e 02 (S5 A5 13 5SS Wisd (o b 5SS 4 i

6 35l slaasly il o 099 4 Ll Swgige 93 Mg ;I I Disaccharides
sl WB 5eSsl5m 5eSol5 Wan 5l Maltose Mee il oline ax L ]S
395US- 35515 gy ) (LACIOSE) yus 435 5 5555 )5 = 3558 iy 3| (Saccharose)
Aol (03929 4



(c) ketabton.com: The Digital Library

St Ll Swgige dbj ol gl sl ulag S T Polysaccharides
S Doz 4 S0 & gl g b e 9 1S s ©yg0 4 Ll SIS
Ueyase (59 opd slacl o S Jo 5l Jeloel oS ] e eyl S

sl (Glycogen) -5 M5 4 (Starch)

o Shgrge ;S obijle Syj cldsSdse il odes 09,5 (egd gy
S8 e LgBign w5 (oo St 1y sy A 20 0 B 105905 o5 03k o
2 ke pais Ghls 52900 (2 gyhle (oS ()l polie (ly 2 0pMe o5 Al
Sl 59 by j0d (pdm g Sleiblo Ll (odm ML (0 25 JsSIge

ol 95 il o AMINO aCids pb 4 So o8 ledoSlge (1uiig p 8155l dlg
djle (o plote (Sl sledsSlge )03 51 ) Ly «lasly

JSias s gl (20) Gro Ll (i) 339 b )3 dowlsiel 3b; slaw
5 Cones gl 3l 4 3B sl 3 &) ndalgival 51 o ad 5 opes ey 0
(Essential amino acids) (¢ gy (sladwlyinel igd b 3)ly olié wbe oyl 5l b
Leucine dJsoleucine MHistidine Il aole  bawlgel ol el e
a4, Valine 4 Tryptophan. Threonine Phenylalanine Metheonine Lysine.
g didlo 5 50 Al o ladwlgicel

S 3 NHF coto goly sl ol 09,5 9 395 ojigal Wl o dpulgivel o
Iosglsiael ] 355 2 5500 sl > (C007) e gl b S 51)lS 095 5 g
S Jssdse S ool s L (ggbeS @Ml dlud S b wly e
ol 45wy Sts sl 5 opael 09,5 93 oy owsY9eS abail, Sy(Dehydration)
5,5 5 3355 oo Dipeplide I, 1> JsSdge 5 (Peptide band) sy )
Polypeptide sl sdges 8 pi Jolss 53 dpwlgicel (Auwlgivel 90 51 j208) jriin slass



(c) ketabton.com: The Digital Library
ol ig¥s38 9 ol Y 4

el 09,5 (yly &y Jlas g (gl Copols JeuS'5)l8 09,5yl 4y ylai leiey
Slpg)S 4 gt g JSib )l 5l 0 oo letun Wil (o g9 Caols gl
tled (o e 2

b S5l oSse iy o S8t |y g Jgl S5 o s claBiyy 1
5 S & gl g slasl il Jate (gl & s basgulgial j 000 3
Glo s, aole Bl e 6ygpd gl i sy Pl g Pl S
5l aid, I8« (Tendons) s g 4 (Cartilages) kdgpae oloislu 4> 5 Collagen
Al oas sl ol 5l 3L g 90 45 Keratin

sslyinel p IS Sl Gl ) Gl Jp w005 5 deelgial a0 2
T sl 0paS; e CSp8 agynle bilg) S5 3 Ay e 38 S35
@ IS g 3l oy 2l g Em 293 495 sk o Sles (] BB 4 sl
SsS (0 pgd plaibli |y ol 45 0,5 oo 055

@ J@Lm-m_ﬁr-gﬁou‘_ S cbawlgsl 3

Primary
Structune

ol 355 Gl b (B9 829
s sleite o bl o
o 35 o ign (lad
2l S il i oS
VS SOV S VISt
QS obul Ol ldeSIse

; Slasle -
!I'Z)l:tii;:mswuc'tl;re 7 \ . }\\’ )l) u‘ )J UJ;Q)J Fs.) uLo...’>l.w
““'.E% b e ol g @ o2

P 598 JSb g a8 (o

(597> Sl odes 5k

(b)

Secondary
structure

59y OL;:.&L» 4J§w

Sl am aw b g (59,5 JSb )5l o 2939 4 |, HOrmones 4 Antibodies

P52 0255 3 (Jgl el L) aapulgioel cunlo g iy d i opigp o pows
we Pl g S USG50 Wl o dplginel SO s > ) (S s oulin



(c) ketabton.com: The Digital Library
Voo ope diby 5 el - pg Juad

Sbl s bl gd o] daby 0 pDen S olad S b ausl 8L

P = (S ohg 4l 395 B Wly5 (o LB «gliste g ofag JIKII e
S gl e (g Sb dles

a8l ond alo il Jo 8005 Lzl ox) e slekBy, i A

o Cl gl Jo oly 205 )k 5 S e g Hemoglobin ¢ e s

b lgn alaz il Jo o8y il gl by s wily o

(A JS5) 326l o laz ploilo
Leow ! 341
WS (o Joe Sojolan SlegudsS” wilen a5 0l (g9 adby SlisSyn el
(Activation (gjle Jud 555l ol ol b 1y ssbes el o ps sl
Jie o) 4 1) aswlginel o pn 4 B 031 0B Lol 5l aiitiso (0 2L 5l energy)
Fobar 42 Wogsdee mal 3l S iy jgans 3 Jolsd Sy cas s il 1) (5659 03905
23l o mall ol s> pas o Jelss o ey |l
W 03,8 el JiB 5 IS )15 4y el B9 (alad U5 L dlaly 3 1) 33l 8
ol S ol olge wlil oyl pland] a8 S 4 ki gadS e oS
Gl Jlad (500 dlusg ol 4 03900 S5 o2 4 |y (Reactants or substrates)
CS b oy ol Jol £98 o )3 bl Bl o isa (oo ]y G920 3590
ezl Gl s o S35 1y o Gail3 o8 Jols Sy 3 5 ol 4055 (e
oy lpoul 5l o ST 5L ALl Cunnlio [Ston 4 Hluw 0uiS” Lols dlge 5 ol 3l
ol 5> 855 oalel 0335 JUeb il 55 Jalss plosl S ay 33)5 o e 5 S e
Db (oo (S
Clle & Kgd (oo wlall 2loesslSue byl Cunss pa8 )3 (0 kS g
L5 e o8 lhedl5 a5 e s o J3 1 a5l ol L
Sty SsleasS Jolos o 551151 dad] (9 Jleb st JS5 1y 5 Jlb USG5 a5l 239 (o
O )l Deg Seamdisn Sl jume 3L Sl Gl 51 (3 #8ly o ables o



(c) ketabton.com: The Digital Library
oldl lsnsd g ool Y

L)J‘ L5’4'1>)‘°)"l’ I).») ‘bb)fuﬁl.etw‘))‘ L ]a?:).n).w.mu] u...]l.:.e 3)".\3‘9 ua?w).wm
D)1 5l ol w3l 6 & prae

J> o 33 03 CiHatCOOH IS Jgeys (sl)s &S sisuds e gie lS o
Phospholipids | ws,le 3l cusdl Gl (giglsn o 5l a8 Llewys Wad 00
Jols Eicosanoids 4 Carotenes [Fatty acids Steroids  (Triglycerides
Sl e Leukotrienes 4 Prostaglandins

J5Sge o oS 5 5l 9 WS o 0L 5 S sl pb 4]y (5 ey

JoreadS qood JoSdge 13 i3)S (oo JStS 032 sl JoSge 4w 5 Glycerol

Giliseo gl o dors 15 & 8 iy g o el SledsSso Ll 9351 i s
03— (gonie 2&) mlo b g (posiie) Jol> Lol yudls (oly5 0l (o 3529 4 Ly
0,33 o Gl,bl (AdIpocytes) omxs @lyzes 55 dols slodlyunlS (6l Ailg o
Sy plio (yz pBY pl 205 o )8 Clyps Jlie o o cbls cely ond
A (oo oS5 ) G 55

JoSdse S dsiold J5Silpe )3 il (o basylyeelS (sl i lasyepinsl
2> pild (50 Cudgrge Cawl 0333)5 GAiga )l yeduld 09,5 Sy b2 el
Cools (g9, lid 4 dpganld ity (oo (lad Coold laadganls JiSlge o,
i e Sl dg85

ol bl osel dgg @y dils o Sl 035 Jlsen o pae (slafsSilge aad s
GaPoyi JsSdge Cupiade iy (o0 3 4 paie Ceol ol 4 plaBls
o e Sy 55 (o o s (s SN game 05 oy ) &S sl JgylsS
29 o il Sie g (sg gLt ) JgydsS D5 oo 4l 5 (S2) 48 0
A8l o Ldgesgh (phm 9 D (elug sl o o (b didlo pls- 83l Jg S

(o5 o asd dpdgeyen & kool baw glp (gdaxe ol 3l Eicosanoids
il OMas Ol 5 bz M wwSd (2lgp (sylre Jlad odse bl &35

Syl



(c) ketabton.com: The Digital Library

VY oo diby 5 el - pg Juad
[EXWW FEVWEY

0229208 5 (129ymb (ST (g e ()8 il 0ad adle S5 cledeSdge
90 Wiled oo ) Wl > glal,ulgule 5 atwn 3 1) SledMbl 0,83 il 039
51 2g3 g el S2lS'y g4

De oxy ribose Nucleic Acid(DNA) .1

Ribose Nucleic Acid(RNA) . 2

b s g5 2Uly Sl GlgSdse o 2 DNA slian (0 (S ojug
Cavgl 295 Ailed (3.8
= 45 4 JReplication)
09 505 e ML oS
Slg5 oo 25l S sleeS
ks 45 by s
9y onl 3l e Jie (g

Shs sl |,DNA

(Genetic, or Hereditary
Aol o material)

:< «sl> DNA JoSYge
' - .
Olesdlw &S el L5.,l.c)'ﬂo|

strand Old (template)
Jorming  strand "

DNA of one chromatid JJLQJ < UMJU l) LQKJ"S)’
DNA &) o cacliae (SeSs o oledlo 1D S o] Sy

dw 3l LUsdSs S iiwa Nucleotides pb 4 slaasly 51 S, 5lyoPolymer

Key:
EEE = Adenine
= = Thymine
— = Cytosine
B - cuanine

(template) synthesized
strand strand

s Deoxyribose | 5 Ribose )5 iy a8 G il oud bl 1S oS 55
S ) 2ol Gloalill ggae ) 2ol LAl Sy g (= POLT) Cuduslé 095
Guaning(G) Adening(A) ;I ws)le Wl Jols sl SlSs S5 0

(5 Jss) Uracil(U) ¢ Thyming(T) .Cytosing(C)



(c) ketabton.com: The Digital Library
ol glsid g ol Y'Y

990 4 &S ol adli aldy 93 3l o jouly ST (60 LB (sols DNA JsSJg0
pU 4 &S aimd ooy aiile b3 b anj gt LSS 03,95 @ oo Jobo jeove
2 Dyl (0 92y & (ol plign S S5 Glp Ty Ldeslljb o s oS
ol il glozes gol> DNA JsSJgo

Ay o 1y Chromatin Sis Histone pi5s p (sldoSJge L DNA - 4S50
o Ol elael iz 3l (0¥ DNA - Jleel @lais (ol LiuSon
0135 pSlite g9 pladl loj p3 9 Lyl g2 by ) Sjge 4 laisleg S
2> o |y Chromosomes  |Sis

O R gl b g (g3 gy e 5l &S DNA i3y S3U sl igod 059 el
oy g (LY 4 85 ol Logasie deglusd Cugp cpusd sl Nigd oo 45
DNA  pb @ ogui (pl 235 o Jloxinl bl dtwilss sdds Cogn puni (o0le
95 szl 4)) 0155 39390 93 5,9 53l S Cunbly ol 4 033,55l Fingerprinting
ol gl (585 Cagplio Sodon b (S 48

i)y &3, 5 oyle g il L A g5, lges RNA JsS)se
029s Jbsr JAl g janly (ST 63 29 jaml) A8 ool oS A3l (0 LaUslS s
JSLRNA (MRNA) ,olRNA 155 3959 RNA Giliee o5 dw Cawl puouls
{rRNA) _»5;92),RNA (tRNA)

o o35 pleii b
ol sy dw (J] 938 Glenle il o bl olad] colys sty oy

At 9 piMgilu (5900 (slid (a0 aidlw

S9re gl

ly oy ojMogilw slice Cosl (g9 slic o S s py (2B
Dl oo S3U g Bllasil L8 cyles o cda e |y 0y lgioee a5 (5550 (clis



(c) ketabton.com: The Digital Library

Sles o maly8 ) Sl o dlayl umb
Wib oo Wi n g badghuld g9y (Lid Bu3jle lJgSlse () (ol
2 56 koel 5 O daagd ple o pulag)lS (Jopdss wile (6,505 llsSse Ll

2 9n sleSdge &8 35l o l) ldgSdge Sl 4Y 9> o dgduld L5)ls deng
B Uss) slas s L5 Ll e

il als J 8l e als e oot Proloins  Fitaments of
cytosknbolon Cyloplasm
(ramn S A B fumtery evironment)

(S9 > L;Li’..’c )l.';'>Lw 6&&»

23,5 o 2 ol s BY 99 )18 Lo 4y ) (glo 5Lt e Cools pin

Slge & Cams 5 6 p&b 2985 (B) 5 oomeys 353 b (D) (s pdy Slanil (1)
S b 1y (eaudshwld LY 93 e Wl 03 (03lg0 i ] Ol pd Jolore

P& Cwl B )eSse lad &5 3l (6,50 bres s (g9 slis
o yps 1 5 S0 35 2lgn 5 a5led o 5 1y S 0395 59lis (s lginld 2o
LY 99 Cudlow )Joli- 4 oles rvb').‘i |) 0 yor> uf 045 Aol 03905 d.é).lo 90 e
095U SlisSon o5 Cul Jlow (adganld LY 93 5l dsgere (g9 sLid
Jbo Silige Jogo |y sl o)kl Jogo ol wyg abse o 3o g o
ol e (Fluid Mosaic Membrane)



(c) ketabton.com: The Digital Library
oludl glsnid g ol YO

89,7 Wi a8l ansd pled

0> ¢5)> 3%/:) W] 2 O9s Ql):zo be )'l Z(Cilium; PI: Cilia) F-3 b).o
o 030 wiles o 53 ,Soden jl ilidee Slymes (5 o] dlaw able o alyd |,
sl gy slie bawg by oo Ml ogase Microtubules (gols o3gr JSi g
A ail o b oje jlod (ool gy el JUK idds g Ol il ond
Lol fCanla 030 4 alie laxdlo lyls ((Flagellum; PI: Flagella) kAW
Al o 08 35 Lawgs Loyl Mo b iyl L3S
bug o 3l gope glii ogase wmles I ojke Microvilli
Mas M5 o b o5e ile Ll Lol (59 o Casii 5 (5,5 Microfilaments
ow baad LS Gl Labigg,Slo Hlad o olawd sl o0 (S > gl)b
b g 4y Clisly S5 5 Wgd (o0 Juale ;010 b Bo)b (pir 4 Ol
W) <
» kbl g ol (Tight junctions) wdsU 3e 9 pSxe sledlail .1
5513 3529 o3l (didgy glusl 5yl 5 039) (5,5
0>y 0 e g g B dlae ) Lllasl g9 ol 'Desmosomes .2
o &) (D csryes (@) il £ dw 4 S5 Blod | Loguge;d )l g9
yl3 393y gy Ol ) 599 S5 4w ,» Hemidesmosom (3) 4
S (Soo8 LU 5l ole ((Gap junctions) a8 sJlail 3
b 4 ol 820 o | g il il 5 SasS cledsSidge 4 &S
RSy 4l lllasl Bk Gl il e (o ]y gl
Ll ol Jais



(c) ketabton.com: The Digital Library

P Mg lw

WJlw dasd S5y (o Bl o 5 sl i oael Ol wlwl B3le Mgl

Dy )18 Mgl slie 30 10 g diwn z)B ;5 &S cuwl Gllanil LB 5 Sl

3909 (INClusioNs) o5 pt clinl 5 (R ls clia 555 (slinl pjdugisb 315 p

p3dligile > CIS, lo ©ypo 1k o Jslone l5sISH 5 QL)) 1 st 5>

&S Cul Filaments pb & o9y la 4y g Acting pb & 1S9 p 58 S5 0L

wlic buwy piMgule wad o S |y (Cytoskeleton)  (gg,0e culSul
Gl 005 0ASlbgy (59>

Muclear envelope

Smooth endoplasmic
reticulum

Rough
endoplasmic
reticulum

Ribosomes

Golgi apparatus

Microfilament .
¥+ Secretion being released
from cell by exocytosis

Microtubule
Peroxisome

Intermediate:

filaments

o) GRS Lo ogas ol 7 S



(c) ketabton.com: The Digital Library
ol glssd g ol YV

Sawi wimd o pbl 1)  SJglie calisee (aslbg piMigiln 10 29300 (L)

Wil o 0z olaidl wlby ¢ leidle 508 o oz 3 LB, cucsi g
5l pgisnl, (55 oSS @5y Sonidlogtl 5 Al 0o SlallS)|
« Peroxisomes: Vacuoles . Microtubules ~esicles Centrosome Lysosome

(7 Js5) (Nucleolus; Pl: Nucleoli) ass—wn ¢ 4t
(03 Yp g1 &S

A 0yl slasel p3Mygnle 31 diws glis jl &S ol b slid jl aludn $
S sl ooyl 85 5l oyle (Rough ER) s als b cudyy oojdysl
o )3 o by oo Myg il dSh 2 ke Cudgmge il uate ] 4 lagisml
AL e 0y 2y 4 yeduo B3lel g o il gy 3L lade oS ] Bl

sl (SMOOth ER) wat) _ojMisiil 45 pb a4y pojemly 356 ojMsnil 45
et ioman 0 )3 st o5 Sl Sl om0 (o Dlus ] 35 398 (o
Sl SMas )3 305 (o e 5 SolesS Py il S (2 53 ] (o5 gl
e o 0y 331, (CA™) pdS (Sladge] ) oMyl 8

Leogignl

Ll dabsg s RibO Nucleo Protein s jl (63,5 9 SagS wSTye il
5ol oS cal o] Slgome baimy LolSasl kLB, cpl pb il o pBgp aiw
5l Bl e 55 Bian g9 0 5l st sgime plaS e Ll asl e TRNA
Gl (090 dow Bill 4y (S oS o bl (=)0 iSu 93l poisnly o leidle
adlo | dn ad o didlo d> dtud D SBls Oyaw 4 S5 g S5 sl das
Jab o as Syl ds Abls Ghee 4 SHp g )55 des 9wl b
b (2)B Jh o) 2 keagignly nl J) (pam Wgd (o e 2 4 pig0L
2 4 sl oy PO sln |y oy keagionly ool 1 43,5 )3 cowMgul
Aled (o S 5 0l hghe il b g g9 slis



(c) ketabton.com: The Digital Library

25,15 ohginle slelerslo 1o b Jlasl oS 0392 3131 %03 slamsionly
leagignly iz wo S o S5 1) Jgmgil 5o 5550 (leiaig S5l sloagionl,
S oo S 5 ) 2l gl Sladeia g Ll )3 g 1l 5118 55 b yuilgle 51

S5 2w

LUK 5l aaizme Cygo 4 &S o)lin 50 Hlaen g Blo paw L cuwsl LB
e JUS )3 he 1 dweS 5 gy SllesSly SBld plo l  Se S sl anS
b Loyl )3 (635 ol S o g5 koS o] & G et 4y g 2L (0
bl polie jokay (0iMignl S GllSusy WS o Jes (oMl &S
S 3l g gy cul 4 g 8)53 (o e SHS od b g 358 (o0 0 (o035
SdeS 53 4Bl JUl slge (pl g 235 (oo Jitie (655 olSad 4y o0l
w0 Mgnle lial plo b pgjonY (2ol WlSes  B9d (oo Wil p 55
g (50
P95952¥

LS > &5 Bl e b slis egule LB I eKeal (295
ol 3l e Slge g lealpl 3L Jlde g5l pgjenY Wl b (g9 (LysE)
o> (oo ojlel ooy s famd (o ST 1) 000 deudle s pojonY Al
wan |y Lo b wile dtwlgd b dlge g (2138 lge 0d Caml g9y S5 claylislo

Lo 8l Wley o )b b w9 me Jos 90 poionY wules
Exocytosis L slse 28> 5 Endocytosis

09 3S | 3

0xiS pluluS] (698 sleeul Bl (gl 039 olid il il Sog8 bl
o9l 2 coole Al @ Ll ,Kon daby S o Jlowiwl Lolgp )] p)6 o LdoSUl ales
o155 053 Slagg Sl (g5l T SldSealy sl oo (Free Radicals) T sl



(c) ketabton.com: The Digital Library
ol ig¥s38 9 ol Y4

My d2yS il oo arlpe st 4 ]y bl SlSs s kiSon plesle ooy
2o Lol ST bl 0l o (3l ol gy pidanlie ddas ol 53 AT IS,
1y 3] SIS Uity & ol 3 il o S o sl
ol ol & S (o it il (05 e sl & (H202) sy p2gpnla
ol 3 syl LogsumSTy lixan (Peroxisome=Peroxide bodies) x| oii oauel
Loles oo w5 ST 9 Ol 1y LluSTy e e o5 wiil . Catalase pb
3 A ol did Bypae pgew il (L3 4 & Al 5 A8 Sl
Bl (oo Leag oS

Wby 45l 55 o

do plucl Cjgo 4 & Wl oo S 5> GGl ge 5 e pudS WL
Mg e (5 otee Lty nle g o il pdhsilo 55 spde b 5 A5le
Sy 5y bles @i ATP leoSse .l (Adenosine Triphosphate(ATP))
plaasl 3151 Lyulgnle dbajl sl o Bb (goleS SMoly (g5l
Sdalie clled &S Sz 0 b)uilgnle dlaes Dgd o Sew LB slal 8 gnle
by oy & ale L)uilSanle a5 wad o ol Slalllas il Db W)l
2 9390 DNA sl)sSdge il o Jidgs ogase RNA 3 DNA  _ilyg 3L
ol Lo S DNA & a4 yuio b8 gnle

95T

SUAlid g & dis gdn b g ganb S lilails I o)le
S Gl Gl GlleSly 4 Cans Jlae Slze lpSly bl oS sl
)90 &g i Bl Al o ol gy S Sl > WU () 5 039 xSos8
dao g 2w 530 cely JauSTy V¥l Sy 0 )b hgd 4 1y alsld dlge sl
235 (o0 Syl



(c) ketabton.com: The Digital Library
E0 oo dilyy lalepsd Jab
oS 59
led o 03> oy 3 0 1) dlge oS cunl plis ,:..J bl Ko oS dlay 5
aw sow 4 o3 la oS oSy I (Secretory vesicle) iy i)
Sl 3 hled (o a3 02 5l )l 4 ]y 393 Sligize g wled (o S > 02

Sloj Bro |y 353 Slgize 5 03905 gea piMigle )3 (el Sy Sl ]

§9,7 CulSiwl

o gl aid) 5 Wamada,ule o kitedlidg il pb 4 gy sl 4l
5 dilg S ol s slals o 1) kLB, & cul oids ad b Microfibriles lawlg
Dl (o pSee |y 0o JSD (g 0dy e

plod 53 035 pSttus 5 £l HiEle sl Ko oS sla dgl b ldsnsss Sl
oSiwd 03> S |y (g9, CulSul wlol slial b dg opl ] i p3 Mgl
S llas )0 L8NS ¢ b oje i lo (sLLE,) Gaule puwds > (Spindle) Sgs
ldgngss ol 5l s Ew ClpyS 50 (o il &3y 5 prew p3 Gldg 59y
Bl ooy 31 2 0lse B g Joo ldgusds,Sle Jlas! 51wl onds as b

Sl & e o BB GSsn b BU Laedlss Sl
(SHU dwd dw @ Colis cas p b aldy pl ol o cbles |y Mgl

o )] ylad 48 Wl ok Al Zgpn yiSagS Clasly | bl a cla ans,
Chlin ) 3 SasS WomsiinySile & Cand Ll 39 )3 lzedlin,Sole 4
.JJ)‘.) OA.QrC 4{ ‘) D)?L’> u_iul?m



(c) ketabton.com: The Digital Library
ol Sigled s ol €Y

939 7

3L Centriol pb a4y a8 5l )8 aile e sloslaidlo dtwd 90 dud Hlg> o
ol degeme cul 03,8 dblsl (Matrix) aiwe; 83l |y g yiw BlybI 15,5 o
plod 13 LUE,I (n usS (o0 pojoyiin il (o0 pSTyte ©ygo 4 &5 ) lpglozs L
clolenlo woles o (g3l L (gepmes Slewdi ) alib 3939 (Slas Ol
Centriol wlauie s3> 4 25)b Centriol alis lodlo NS 5 b o5 Wil Sy
Mg oo dslllas

D

plai )l 8 o S50 (S35 o WL & cul Sy SIS S atn
S ean Sl 0 bl o ad S gl 28 (5 o e o G Ol
Sloss Jb by o) 05 & (Erythrocytes) 05> T Olgs S aile iy
wiwd S5l i (LEucocytes) yos uiw Clyzs wile (503 pdm g AiBD o Cuwd
L Glas e Sl v g edg Gglite calise Gl > At Gl W5
28l (o gl ()] 9 el gl (1o

o2 a b clie pl digond pam jd ol 0003)5 yiwl 4lBgd clid by dtn
O b il g9 ad slie JBb glad ey o) dies z)B & alsl slge zg)5
Cuol 04y (Nucleoplasm) (¢g diwn mle pli

9.7 i @ign 3 sl (y5log)S B3)55 gy lhemds (slo a5l 4t
b Cluogad 1451, pgjges)S 002 23008 g 5 S ilegyS o il
—slie 1y 33l las g Slaidle Slaogas oS bis il o ol oludl o1
D13 3529 35 Sas pt LS gl y9anls
g5 e d> diwd b (g9 dd plus! | Ll



(c) ketabton.com: The Digital Library

8y iy By
Sden LU, Blaze aldl Jol pad 0 cuwl oy Jlosl auasd (ly
ATP @ 0 3 a4 olie slse slodsSlge Jasl gl Jlo job 655 puuses
Ay byailSgule duy)d ATP glacl iy ol b5 s sl sloidipn 5
a8 ) gy lgiel Codgrge a4 g9 (Lid Glandisyn g 25d (o0
eyl Cuegi 23,5 (o 0 3)ly Linlign ©)ge 4 592 slid )b
D5 (5o walall (el B (o4 plad 5 0 o )3 oS jllwgragn pglis de)d LK) i

S92 LS 5l dlge &S >

wlo oyl das pow ¢ Amd o S5 wlo |y lus! 2 039 o 3 BD 3gas 4
2 S ol das pow S5 g o 3 mlo pb a3yl 393 Sl B g3 &
ol ol gopm 2B mbe pU o)y JIE go e o slalad > o 2B
(9 O gle Wuled (oo maed b SleiSe 4]y o b @l Nad (o
O (59 0,5 (slalad &b sl §J?J Slale ( £0 (g5 mle [Plasma
5 (295 doul 3l Ale (g0lge ] Sloilyeas ol (gyly (g9 i
wile slesgsl g Ngd o cdl b clale @ oy 31 3 (KF) puwby sleds]
C 3l oy ) o wil clale 4y (C17) Wl 5 (Ca?T) pundS (Na™) ausgm
v-TY, Jsl ly O] Cubild 5 (g9, clis u,bwbyu Coogas 4 Ly 1005 7,6
|y o3z 4y 0lgo polio iz b g 35 oo ooy |y o (BBSE Coogas olid alad
wbis 3)ly aib )k 4 LsSge D9d (o0 05 Spe il a3 035 pa
g (o0 (59,7
wilo e 53 oo (sledsSie [ gmmIghwld slis s yb 5 lonimo .1
Al glie o b o b badguinl by LluST gb )5 (o]



(c) ketabton.com: The Digital Library
oldl glsnsd g ool €Y

led (oo Jos Mt Jolome (02 0 &5 llgSdse

Sk SWSdse J o it Sl slid SIUE &b I .2
P &S N a2y e glis > JUB g5 cpiz Wl odd S 5 (g
O JoSdae )l 9 S8 il imd (o jgue Bilal )sSge (phm & pluS
peoge Sog] Jlo yobo iilg oo 0350 soe JUIT PS5l S s
2ol g (KY) paly sl 5 sl (o e mdgw SLIUE 51 (Va*)
slid ) Ol SldsSdge Jaw s tilos o sge mamliy SV 51 (CL7)
23,5 (o oS slid IUS 525k 5l (g9

2 &S Iadmslgiaal 5 565515 plas 550 ladsSze (JBU) Jol> (sledoSlge .3
s egase (U)ol sloJsSilge bawg oSl oy At Jslore 22
Glid 1 Ll AasMe b5 i jpee oSl (6,50 sln di )b 4 Ligdh o3l
s S5 1 48 At (Slaiaig  (JBL) Jol> (sledgSilge 3,05 3529 (59,2
0 4 Caly & (JgSge b Ll )l shital (69,0 sl S5 o B
(L) ol JsSgo s i (o Jliml oo Sy 1) ] o st 295 3,y
los oo Jo 1y J5Sidge pogate £95

S slo w5 w3 Jobre pd S SllsSdse [odSage b 51 4
wlis 5 JSajs o Bh 3 ol Sl s LS B o i g Sle
wbis g Sy g wlid Canb (39 mle Jd> 4 25 Jite (92
Iy Iy Slgie joe Bilel 5 Wsd S5 @b b & Wly5 (o0 (59>
il (59,7 slis

(Diffusion) ,Lis!
C S Jb 3 b sgb 4 g Slale 1 39290 sl 9 WsSge plos
b )28 4 pogasie g Lo s (0 0)) p e e SO 3 3 aldl (o

Al (oo (S (25 329l (86 Jglore iy (Balad e ol led (oo
plgd aion (gl B1 Jla b 3)53 5 5 LS 398 (g 3y98 0 ST 3 SIS S >



(c) ketabton.com: The Digital Library

iy (Sl do) - 21310 dillas jho > Llpd g Cos g bl
Robert Brown (1773 sl 4 cwudSl ol ©ls buwg <S> o) wls o3
il il g clale (5 1) LloSse oal> &Sl dcanl 0033,5 (22571858)

D)8 (g5l (2l Bpae 403 Jlb pf dlas S Hlil LS o0

Jslme S 5 JsSige 5 laggl siilo abxis dlse Llos 1y )il ol o lizpan
cedls ] a8 gl L2 8 Lls d Canl 3l ol il & ls 5l eS8y 4
55y Bk Ll b g 3,5 3530 T 53 Isa ol a5 3L <SG o slas g 593 Ll Mo
Wl Pl cdls 4 Jgloe j clinl dlaws a5 adge ol 5l 5 S S 3
asdl ciliseo Slea a4 ljal oges 8y bl tules oo ch B 55 sl LS Sy
Bles oo 6y gl clale sl po b o

OB 5 s B ol yulpw 3 0lse B 5 Joo pre dhwy o lis]
250 WL L g g9 sLid (sl sl @Yl &5 (©lge il (o0 (s (552
an bl Gl I ail e e glis Hee 4 pB Al e 0390
07— (Selglive Wlj dlge I pdm g Wgd (oo 3y 0po 4 (sdke Dlge Sle)5S e
yobo ] Aty Ll 4 Slgo gyl Jloygs (sgymes J5I cbale bl Lo S 1,
o & (PrenS| B jlade el W8 omeST g e )b clale oS e Jle
(8 US2) iy slyss aalsl Jloysi g0 4y g9y las] g o3gats Lz

Extraceliulal i
o ® L T Lipid-insoluble
° s 9 Channel drdient salute
R o S : %
& Q ool %
% i A B ot
MR ) A G A\
Uipid— ‘S DUULRRE ) E LY i €
bilayer| BN, TR G N £
= <k A ‘ll‘
° - Small Lot
% e o St e |
Lipid-soluble . insoluble % g Carrier
solutes solute CICl
Channel mediated Carrier mediated
{a) Simple diffusion (b) Facilitated diffusion

035 e Lzl (0 o3l Ll (@ o Jageud g 03b L] 1B s



(c) ketabton.com: The Digital Library
ol Siglnsd 5 ol £ O

Solis D3k o Sle |y g slid Gob 5l dlge Ll B3l 5 else

Sl SLIE 5D 51 LSS

S e s (5250 (o o (SlodoSidge) e )3 Jolono (sle5Sige
s > e slimeling SIEN0IS oy sl (prgynl B wulus] s
Sl 3l ool b ol sloisBion S8 o Ligel 5 ol «Sa s sledoSll
Ll fthyla (oo Jos dits Jslome (2 )0 &5 SldsSlge (o)l il > @lo oo
sl Wil o Joloe yt SosS SldsSse (odm witiS YL 50 &S (gpghailen
2okl Al (oo 03903 )Ll (69,2 (sl Iasediuld (SlelgSdge (e 53 Lys
aoly Mio by JUB ooy (gl ly (o ool 393 Cujoe sl oy sl Y B
Gl g edd 3 2lep gl anS o 5 g3 o WleST b ) ppmS]
ol SlodsSdge 32l hles culedl il dn SasS b3, 50 by il ean
caliseo (olalad 13 (Ol 298 o Cage a5 Canl e 0k slalis I joue 4 Cons
Wloy (3L (Gl ) oy )b slblas b g sgpme S5 (clalad asle ooy
Comd Y 93 sl &)y (315) 5 (2 slo Y Ol GldSdse b 4 1> L
O 4 s g o 03l )Lt diloe o Lo amd (oo G5 353 5l Ol g @
Ol ldsSdse ols b 3 (eaditane e b 4 a5 Jld Jlisl g OSMOSIS cousls:
D)8 o)Ll Mg oo €8 b sl (gomw 90 )
92

(e clbils (gl slad Gl Ol ledsSse HLisl Il oges]
4 (3) Jslors) sl i o (ladsSse clale o gl Sl gy (slad asle

il wlen ugejl il o (Lale Jobre) conl o8 JsSge ol clale &S ls
.b)lA.? d)L-’ u‘")"‘ «_é).m L0y Jl.:.‘? poes dles SO



(c) ketabton.com: The Digital Library

Sl uas Sl 1)l wpe ol Sl oole oilld (g
S 298 (o0 @ly (Sloj gal 235 (0 0y Slelld (ole lgy (9] o2 sl
9213 (ks 985 (008 b g Caml U 3985 elS Ly el B3Le il 3 (g9 (slis
ol SledsSise jome o b g gz )b 292 0,2 (slié olatel o e oS
s oo o S92 liE ik g0 3 Ol clile (gy e lid ik g
ol Cale Mol b aSL 033,55 redss o Cale Ml b (g Sy il
Ale B S5 sl J i 2y 53 A S5 Jgoro Jlte b 355 (oo ol elxio
2850 015 S B Jobxe 5yt wiz 93 A Joloe o Canl (e oIy pl Bl (0
D4 oo S Jolme ol O Jlaie conls plon a5 b 35U Jglore G dlxie B3lo clale
moled ooy 1y e sUie Gl o 4 Ol Lugell Gl
o WY 9 la gkl (1
ol samy Jlisl cldUlS JuSis o ogases Integral sloiison sk 51 (¥
il esls 1y Aquaporins eb «

9 & bl ok S i liE S by (JS5 (U) 2 b S o e
seMe i Caand 4y laie T e Sy Ty 5 9 Mia ,Suken 5l co g Canly Cuond
il 5 Sei LB e Alocie odlo e S (o> 4 Jabre cal, Gk 3 g 365
b 4 (G o5ie) 35 laome 5l e & g9pb ol ledsSdge tolinn ol
2 Jobre g5yl canly g 3 Ol Hlde o)l b les (oo (sl opgi) e
st 4 B ailed (oo 0)lg L8 3os5 BB ders slie  Of (slJsSige ) YU g
pbol jw 23,5 o oL Hydrostatic pressure pb a4 jlid pl W08 5 co &b
ool ;3 Jobs el @ slie Bk g5 ;5 Ol (clodgSge 85101 a5 sy oo |8 Jloj

DyS o005 a1y Polw b slis Byl 9> > 5 Soliusgyule HLid 4
Sy b sLil 5 A il Seb aloie B3le (gl &S lalsbre
Jolore S Sigojl jlid 05,5 o oL Osmotic pressure sb 4 )lid -l woles o
28 yn ey Ll 03 03,5 ygue elié | a8 cal o] alxie 83k b clale Joleo
e o) Sisesl JLid ol plan 4 sl jriy Jsbre Sy > deie B3l cldals



(c) ketabton.com: The Digital Library
ol Siglgj8 5 egll €Y

§ sl sl o5 ol o} Sl Siipa L8 oS> ol 4 2y aal
Jme S5gail )i coplplo Bl (oo g pi 3985 B ey sl Sl ol €S s
Bl (oo gasl Gyl 3l 3985 BB e (sl S5l e sl ol bles

oS g 5lid Cg Cly Bl Jslowo 5y (PISION) gty Lausgs o o (351
Cunly Byl alorio b3lo cdalse g palaid adgl polde 33ll @y sl B )b 43 )0 wlo poes
oSy clp a8 oyl Jlade b aaled a e lel o] clale ojlil @ gy
5 ) el 4 Wl o Sgejl )L Dolee il Sl gl ©ge 4 el
Gy e | Ol eS| (S le (sl & il 068 5l yle Sigail lts 553
936 (Casly (ygiw) rlé Lo 40 395 B 4o sl o Gy 5l (G (ig)
St BB dass slie S il o (sl oF iled jlme Sigail Lt ol 3L 0
o Sigail JUid ogeil by 53 Wbl 4xsl ob 4 bl o ugejl )b
8y glo o Cungylid ol Sl 0995 o Ol <S> ol oon Jolxe
(9 s2) 29 o

Left arm Right arm Applied pressure =
osmetic pressure
) oD T — — o~
L
., '.’
a2 @9
: & ;:‘ Volumes
i 4 equal
» | o ® .'.? = o I'a'o'
5 sR @ ooy *a e W 25
L B *"oe {
a‘r"/warm| l;'-*" Y o5 ] al_’ao_
s 32| molecule » v i i ey
e e el L @2 e ! ‘;a
%35 8, Osmosis Jo° & s .5 Osmosis f3 339 %l foragy
LI "'43' v, 29 i F o LI & »
e P e — PP e — . I e -
T .."6 oo’ so ety .t .".:a “ao":"tavb s 9
O e ) Rs |, Sy L 46.
nayw‘-;.\\ .~ N Y oa'“,l‘
Selectively ' Siolule )
molecule
permeabla :“U"e""-’;l ?—'9 )
membrane o hydrostatic pressure

el 9 IS

23 el o gale Sigefl Ltd Joleo Jpugtibo Sgigesl Lt oole el

aSoloy Wle o 8L ol Jawgnlo pzs Jd ped 4wl oy 215
Jpwgialo 4 Cand o] Sgojl Jlab & 508 (0 00 Jl3 Jglowo 3 () @l
&S Conl Lawlido ¢ Joloxo S TONICItY Wblod oo juudd 030> w2 g S5 6,5 glas



(c) ketabton.com: The Digital Library

s (oI5 3 Byl 3l e G e s (sl Jglone S collB ] bawgs
g (o0 odlitl (5 SoMasl j s oyl s gl 29 o0 s
5 oy 4 G (Syidas Jobre dlge aS 1) oy BALS dblsl Jolwe @
Sl s gyl e e cund I Ol o s ol 43 a5 Hypertonic
23,5 (o 0 sLis b 03 pefy sl pwgell 25k 1o
O oy A Gl (gy6S oo dlge aS 1) oy BALS dblsl Jole @
Pl 4 30,5 oo (0S5 el 33,5 oy 3l Ol Jgeme d> i
D)5 L Lysis
a Cons |y Ll @il plp el bae g oy 31 )0 dlge clale 31 e
JS5) s )b G o e asme cpin g3 S ISOONIC 5t

, |
B

Hypotonic solution Isotonic solution Hypertonic solution

05 T s )S g Sigisule o gl Sigignl clelgbre 5 10

(Filtration) dxiuas

2 dg0 8l il e aiiSTas ByL S W8le jl mbe e il O)le apias
s 8l lgsilge pam 4 &5 Wil oad du ilisee sl ojluil 4 Byl

ol b 3 (Jlie pob 33,5 (o WeSdge )3 Bl e lo g aimd (o0



(c) ketabton.com: The Digital Library
ol g¥s38 9 ol €9

kgl o] WY (o jees 0diS I b g 0alS dutial glie SOl mle o3 L
o (oo (Bl 9 3 0> Sl 5 LidSon wla S)j SllsSge Sl

(Mediated Transport Mechanism) alwlg b JWS! o 3050

Qgy Gub il dasswlginel 5 joS5lS le sdae dlge Sl ) L)l
oS Ly il 503 e (g)lows 5 Wl (o5 03905 youe | (59,2 sl Lt
Aol S5l e Glidl lwy Ally b Wgd (o ale o A
JiSit5 1) sl L Jlim! p5olSin sy gLl 5 35290 (J50) Jol> LadsSilse
o7 sbig S b gl sl 5 ol )3 Jgloe 55 (sledSdge a5 wims 0
JsSdge @ slis Byl Sy 5 okigd Jite JsSge oSSl any iy oy
J5Sd50 5 uled o s (JBL) Jol> JoSilge (ms oo JSC5 et uate (J30) Lol
Jizie JoSdge diw 3,5 (o Jitte (59 sLid S0 a4 okigd Jitie
JsSdge Jlaml aalel b5 1, gl IS (JB6) Jols JgSilge 5 0200,5 olil oigis
(L JS2) 35 oo s

) A >u,il.

alaly b sl pplSee 11 S5

Wy 355 g dlawly b JWis! pud du
Ju— 5 Jusl @ (Facilitated diffusion) ous Jaes Lisl (1)
[(Secondary Active Transport) 4,55 i Jts! (3) 4 (Active Transport)



(c) ketabton.com: The Digital Library
O op daby g plaslo-pgd b

3 4 2,18 511y slge oS canl dawly b JWs! dugp S5 oad s L]
L Jsl a8 b ol 5lamd o yoee ool cdale a4 YU cbale 5l uSe p b g oy
g ATP S5 &y (553 Bpumn s (S)908 3,65 (o0 O g0 cllals &2 )
Jled Jls) 2

cble b ddbaio jl 1) dlge a5 ail o dauwly b Joo dwgp & Jld ]
Jnl does > S e Jate cdale sy Wbe wily clale b o dilate 4 ol
clie Kon Byb s ol clale 5 iy (LS clie Bb G s blgSdge clale b
ATP &5 Sygo 10 9 3B ATP &jso 4 (655 G & 5l Jlad sl 00,5 o
Sy 5l aple Jd Jlanl ke wgd o cibgie JWd sl wils de3ge
Al o 5 S5 & S8 839, 5l sl
a9l Jled Jls! .3

2o oo s 4l el O asl 0l Jlb sl gl e Jlas)
1y 59555 s (6,500 Bale Jliml sl p3Y (63l 02yl ol 1) o il &
Sl o wlyd 0y 3N
Endocytosis

il (o LlSojy il Ay @ g9 li Bk 5l olge (85 5l ©)le
@ 5 Pinocytosis) ;uslil () 5,5 (o @yge bd o9y 93 & mwsilogs
{Phagocytosis) (slss 4l5e b 5 03,05
Pinocytosis .1

S 4By98 Il gy cpl p cal oo 31 S5 sldgSge 3959 ol e
Goope b e 3 4S5 e g ul e g 4 ez clid S
ol 4 Jb cal )3 455,80 )8 (S5 a8 cnl 5 (g sk alan A3l glo 90



(c) ketabton.com: The Digital Library
ol Siglnsd 5 ol O

Jiate poign¥ 4 ol Slgis g plr (939) 4 isS o Saelil pl> | Pinosome
2 b ddas il Wigd oo 01325 (09595 slaaall B o Sligie g Wigd oo
B9 BALS yiwl Gl g WS Gy 039y Sl (g9l Ol S il s

255 (50 90 (85 250 = Capillaries) 4y o s

PINOCYLOSS g, loa & Lo 5 conl (5595 4lSir b g 0,0 (2,95 dne
4 043 sl 2 b (681 wle S5 ele D hgy ol 3 g 29 e plool
g (o0 03,65 LsSdge sl

Exocytosis

ol T e e oo WRlSajy 3 5 iy B dlge Ol pdm

1) 298 Slgime g ond Jale ol 4 03500 ESp> (g glie Bk & IS5

lo oo B dadln SS9 3 w1 e 459l cclboman wulad o 4155 0 7 )5

4938 o 8 T & o Sl b 3l 1 5l pan B ik Slse Jol

Sk 3us bhwgl desly sloosl il g 5 g o 4aS EXOCYLOSIS s dlos

b sl 08 b b by g lad Aol (sla 012 Lawgs (Mucus) b i 5
ik e Exocytosis sl

O g Oy aid b

» 8 sleiSan e o 4d DNA L) (4550 G853 sl 40¥ bl
oo gyl 4 45 ooy 51 el glial el Ngd e dags oy J5b
dbled oo malal 1) (59,7 (solbasS Ol &S Glawaljil 5 Sigd o b 5

D oo b Proteome pb 4 505, G (sloiulg s ggomme g 0
L ages Cuxie Lin> DNA (cldgSi)se Gene expression ol 4 (o gy 5

K9 p» silod bassdSe Wgd (oo Jlosiul ofy kisSon oS5 sln Xl
o S iled o Jas Spsl o0 3929 4 ]y (GsleS COLalSM oS g5lasS



(c) ketabton.com: The Digital Library

OY b)»&%‘osaulwtw'PaﬁJaﬁ

Boli ygl oo 2525 4 ol By Ko eSS sln ]y lalealljl I o 4
el (oo e ) 0P e S Sladslginel B3l e S Lol sleldl

OiSu S 53 3¢90 Sloglee (TranSCription) wgig, dwsy 5 Gl 5
0l Cud Sloglre (gam pl5 10 s o o RNA jl ati, &G JSUs & DNA
o Jate pojonl) o 4 RNA oS (o5 4 25 (o0 402 5 RNA JoSi)oe
Wil o 1y 03U g &S aswlgisel 51 3y Sygo 4 o] o dr g0 Sloglao
Led o (Transalation) aes

LUelSsl dw 5l LS Cuw S Oyae 4 1) cleMbl RNA 4 DNA
Base U 4 DNA 3 ol 2UalSy ouin o 5l cnd) o ailed (o0 0,035
@y G Oyee & DNA JoSJge S Base triplet o g o oL triplet
g9y COOON L 4 ¢ LUslS s 4w (Complementary sequence) JoSe
WWled oo By =e 1y ois duwlgiel G CodON S 05 0

Gy &S conl aelgd 5l o 4w I @)le (Genetic code) 3,1 348
g5 sl &S cauwlgial g RNA dbg 0 Codon 4 1, DNA &us, Base triplet
il (oo baiye S o0

Algizel Gy o) 019258 B4 (1) g

1] [= R

uuu [Val) UAU UGl u

uuc] phe | e uac] unc]q" ]

u ser =

UUA Y, =i [ LICA UAA stop |UGA stop [A]

G uce UAG stop |UGG tp |G
cuu ccu cAU) Lo | CaU u
clouc], o CAC Gl g b5 =
A | |coa | ™ " Ml 2
UG G G
uls
- @R
nE

u

C

-+

&

= | 55




(c) ketabton.com: The Digital Library
ol glsnsd g ol OY

isslginal g (RNA ) L] b 4w sl 5) 01938 B4 po o5 0594l

Sl givol Gy joy 4985 60‘d9,6 64'0" ol o as bl 508 o & bgyye

sl UAA 9358 ol (sl o 0o (bl sl il lsie 4 508 3
(L Jsi2) 8 oo 90 15 4 aise (UL

(DNA Replication) w9,

JoSo saasslSs g 398 (oo b DNA oo jl (o adhad (i) (b
5b (oo By A )3 &S cumgiy) Glyr ) W (oo Cuix aslad () L RNA
g 00 o3> ioles DNA > Basetriplet o)l aw caydy dhwg 4 (5, oleMbl
—_ eie o, p oleMbl S L gl e Cuxe
DNA &g05 j| ke oo aisg ¢ly>! Codon ;I (Complementary sequence)
Dous (oo a3l RNA g4 aw
les o oleidly 1y pigy S 5 A MRNA @
9 5l (oo |y Leogionl) o Jate (ogjgm) sleiuBgn LSS TRNA o
Jizie pgsonly p oo 4 il oad fuate spslgiel G L aStRNA o
D9b S 5 oegn S 4o by > Sl B Bl .
500 sl g wled (o Joo |y (o 0 dewlyial ARNA SO slol S
i cas b sl e Anticodon pb 4 &5 4w slanubadSs 5l oS e o
09955 L tRNA 938 5l (Complementary bases) we—so (lldl
dewlginel G o w0 tRNA 20 51 is 5l Sopp 095 o Juae MRNA
D9 (oo Juate cilize
s95de wlil wles o S |y DNA  ussi9, RNA polymerase ol
D)5 Wi (g 9) S )3 9098 £9pd (g 9y S 50 S bl (e pledal,
les oo by (2l RNA oS5 (o680l oo DNA 413 oo 51 (S s
pU a ofig LUslSs G 00,5 oo jll Ll I gy, & DNA I askad
RNA oS cuol oo cpl )b )13 s o0 go0u j0 &S Wil o Promoter
Do oo Juaie DNA 4 polymerase



(c) ketabton.com: The Digital Library
O o diby 5 el - pgd Juad
5 G € Slaldll ligh (oo Cix pate ©jgo 4 Leldll (g 9) Gl
il Wgd o cas RNA 3y 0 A 53 C G sleldll b Bges puonij )3 gly T
558 o L3 A LAl (oes U Ll RNA &y 43 45 3] s gol Wb Lo

fa) Overview

P B Terminator

I~

Mewly synthesized
pra-mRNA

Break indicates strand
is longer than shown

deleted

Exons
spliced
together

Funclional
mARMNA

Muclear
pare

Key:
AR = Adenine
T = i
T =Thymine Nuclear

envelope

-DNA &) I pangigy Jolye 12 S



(c) ketabton.com: The Digital Library
obdl S5038 9 ol OO

y & Terminator pb & aubadS'e 51 cady G ;0 DNA &dy g o)
RNA polymerase 4SlSin .l (oo dasls cdd o Gisles 1) o slessl 8l
RNA  JsSse g DNA i) jl 1) 05 wled ;55 3e auljsl caw, TErminator o
whled (o glad
dods 5 Sl fcwl s mt.,).o., s il pas a5l
Ogn ded ol i )1 ds2g Gludl B 53 BaBign see S b 500000
2 Gl i K s o 6 358 e JulE ol Sy g 65%e
Canl (o dwgp ol «Cowl azigs MRNA (Alternative splice) Gslyie (sls aws,

Jiaie o2 4 gaio b bgnd 4 (> S 5l oads oS Pree MRNA ] 5 &S
G@lise MRNA Jiwy ol o oy |, il cls MRNA o i
Ay o> lp g G gd nl ) Nyl o0 g 4 1) Esite Sladidisy
Iam oBon oS5 sl GolesS Ol 0gMeyy 29 (o (5135395 (g
2505 S oS I g aSeelin (Jlie slp 25 (o0 ©yp—o der
So iy e p yuio b ogd Loy diej ond &8ly (golenS OMELG (ules oo

2551 oo ol )b ol a5 (e

Ao 53

oazede (o I &S MRNA J5Sge 1o sladindS s (i) der i dlos (b
iled (oo el by Sl I 3 |y aslgiel Bl wcul oad s
S5 ho S (oo a1y de 3 Alas 55)l3 58 Jgwglo 1 &5 langignl,
(Binding site) Jlasl Joxe g3 s> 55,5 dass g Jome S sl poigmly
JsSdse e 0 O A site ¢ Psite slol 4 oMo (pl iL o tRNA
P Jlasl Jowe 29350 MRNA & 315 5530 &S|y 5 0519 duwlsicsl tRNA - ol
by ol swlgsl b 1 IRNA 093 J6Sdge A Jlasl Joxo ojlo oo Juaie

Ped (o 2l p5 ©ygo 4 dex S Augp le (oo
Jase MRNA Jlasl oo ;5 pgjomly S8 4o L MRNA & (1
3aS el 935S L )5 LT RNA pb & oy tRNA &G 04 o0



(c) ketabton.com: The Digital Library

OT o diby 5 leiblu = pgd Juad

29 o el dez 5 bl 5l g e Jate MRNA 24250 (AUG)
Lwsi 395 05985 b ail o UAC 5l oyl a5 tRNA 5355
018 el BgMe 4 AUG w95 (oo oo ¢ oo sloddll yas 0,9
2 eeplplo il o 5o Methionine pb 4 (sauwlainl 19355 (dg
Cawl gmlaiel opdgl Methionine oo asle Jb o Ll Je SO
Do (oo i Sl &S

MRNA- pgjonl; S298 dos uShaS L pajonly 555 Ao dimy

L ST RNA )l o 3529 & 1) (5 asby pojsnl, o osd e
Ded oo b s pojenl, P Jlasl Joxe J31s 4 Methionine (] spwlgiel

J>e 53 090 MRNA 9365 b o] swlginel b 505 tRNA 9348 5l
D9 (o0 Jaie pgjenly A Jlas!

On gl Ay So b aBle poianly 555 des Sl e S
smslsisel 5 Cosl 005 las tRNA 51 P Jlasl e 55 45 Methionine
le o 3l ool 00d Jor A Jlasl e 4 tRNA g &S |,
1P Jlasl oo o 39590 tRNA (sl dlaly fud adle 1 aw
SP 09295 o b MRNA &3 55 pojonly 5 398 (o M pyjonl)
sl 9 0eBgn ol &S A Jlail Joxe )3 39290 IRNA 1L (oo
ol dwlgisel 9 ;03 tRNA & 4 3,5 o Jisie P Jlasl oo 40 conl
D9d Jate A Jlail oo )3 bde (99355 o 4 U e (oo ojla
(o0 035l g Jobo g 00 1,55 S 3 ol e

09255 Se @ pojonly & Wl o Wy Jloj g (b wdle
U ogd (oo el (49995 ol wulad )5 0 A Jlasl Jowe )0 sdind (iBgs
doee tRNASn 058 lia Jlasl Uoeo ol 1 o 4l e
5 RPS S 53,55 ded 50 4 3 pojanl) ged adSS ) A L]
(13 USs) 548

@

@3

@

5



(c) ketabton.com: The Digital Library

ol 338 g egill OV

Large

. subunit
P sita
Initiator tRNA tRANA

A site
11y

subunit ]
e Large and small nbosomal
subunits join to form a functional ARY

ribasome and initiator tRNA

A i y fits into P site.
(methionine) a
Initiator IRNA

with next mRNA codon at A sita.

@ Anticadon of incoming tRNA pairs 3

Amino acid on tRNA at P site
forms a peptide bond with
amino acid at A site.

¥

mRNA
movement
a Prolein synihesis stops whan olFlNAaj.Fsileleauesn'nusnms‘
the nbosome reaches stop ribosome shifts by one codon;
codon on mANA. 1RNA previously at A site is now

\_ﬂ atthe P site.

Key: Gmr_ing > Complete protein
D = Adenine o o
= = Guaning 6 3 tANA
[ = Cytosine = S -
Wy = Uracil

Summary of movement of ribosome along mRMA.

S S 5 5 09095 derys Uslye 113 IS

Al 4l > by daly 15 ey 4 uBign b asle (6
JooSS 5l B3 9 MRNA &5y Jsbo )3 pgjsnly <S> by 5 b (o
s p ol s 53 60 pojamly Cul (Ses g n S B A
i o ate ol el 1) des 5 dles 9 oad Juate MRNA
S md o |, Polyribosome LS mRNA & p pgjsnl,
o> 4 MRNA o] 4 5 doe; MRNA Gy pgjonly o>

255l 50wl clojen g0 ) (g



(c) ketabton.com: The Digital Library

OA o laby 5 leiblu = pgd Juad

(Cell division) (g9 s b

S asled o W ) wis Ol &S &L@T bl 4 0 Ol ples
13,5 oo Aoy 95 ol jenle wNgd o menis (MitoSiS) jaule 32,k

33,5 oo chclan b g 1 93 0y )3 D990 )l dlge .1

DNA (gglus Cuegi g otk b 1) (535 50 9 00,8 ol 02 .2

led o ader Wlg 4 alie

Jlesl 5 (ladle slyls Wlg DNA Cucg g jlade e sl b (5550 ol
S oy colyiwl 5y9d pb a1y 0y90 (pl b atslS )5 3,5 . 5L Interphase
Wlod (g g9 dNg) () Sy9rS &S 05 polae ojgyel Ll faidged (s
Cow 93 59l e 5o Gl (L )0 2,8 e Sy snle ST 51 B (gl
Sgd (o0 OJJS‘)Q:
sele

dopo sl @ ]y Gonle Culgrw sl w9d (o &Bly Uyl i 4 jsule
porie Lol fCunl dito dlsyo ya yiudld 0,5 (o e (o (2 DHge A jeule
seule Sl 0 a8 ooy 50 deSs S Cuwl (pl D4 dtwsld Cunl &S ok Hlwns
gl Aly alie slengipes)S Cusg me g S (pe Gl L9 (o My
Wl hE sl seule dls ye

IS oads wWSlye opileg,S sla atdy gy Ly 4> Prophase

Gl JSiie pgigeg)S po ¢yl 5l dm aim (oo ]y Cugy BB slaegiges,S

5 &5 Chromatid pb & caslie Syl Hlas 5l Lol ¢on 5l las oles S &l 90 ]

Dl o Jate Sden 4 Centromere ol 4 (asuie dhi S

S5 o ST G5b 25, 55 g5 oy 6y oo 5 ) Bsle s Losilon



(c) ketabton.com: The Digital Library
oledl side g ol 01

g ptiaw j1 S93 slo s pb & (oledgmasisySole SBgn (b 5> ola o2
SLBE] 1 )le g i ol oo Sl ol laogjgeg S (slajsog i 4
Aol bl o Oyalee oy (o 9> Ay 00 el &S Lt (S oS
g (oo b (g9 dtad sLiS 5 doxtan g

WpS o)l B e Sy 3 02 S 50 53 legigeg,S Bl > (Metaphase
Bl asdly ol a8 Sloj Mgd oo o by yueg i 8L 5LET ,> JAnaphase
by lod (oo iy 1y poiaesyS o psrde Lo sl dileg S o ol
Capw 93 0d 2 93 LaeogigegyS S cigd (oo ool U ypog plin el
busg a33909)5 B S b Nyl o 3529 4 1) leegiges,S 46 alie
Okl 5> bl (o0 C8 > 0o leahad (S ledg i Gila 4 Jaiw
il 5 &l odp) 0o Ao (glophd & loegjgeg,S a2 gy
2l o (Cytokinesis) plus! 4 L]

St gl snsiis Sl

—— g e i
S ey K 5 e Ypanisns K St sleals
Cogtumn cLOE Cila g

S é‘ﬁ% )

\.“\l.ll
Cm
Furrcw '
J-H
onlsa fleasizan S A lgassas S 150 o ddali g sl glab

Sl 59,50 punits 14 IS



(c) ketabton.com: The Digital Library

T o Gy g latble - pg> Juad

J,Swu EF5 by b 4D dg>g0 L;Lgf,)'y”{ ‘)L99L sl , .Telophase
ben 5l 4 gord egigagyS im0 bgrpe clis b ) Al diua o
5 08 L i ] o 55 owileg)S by Aty Sjge a4 g 03)S i
JooSS 1y orad 02 93 Mgl SLols il a4 33)5 (oo palb Aol
(14J&w) ..\...»T ° d9—=>9 4 4.:[?1.\3- ‘_5).4)3 3):20 929 .A.ulo; s
(Meiosis) jgme
&S it Yl Al (D &S Lo (o Mg joee Adas dlusg 4 owin Ol
Db (o0 JoSiS )l 1y Wly (claegigng,S bl So o
Sgee WD)S (o (23 (o e 90 Jexie Lamin Gl At ades pl
edlig) 5l (s BBy 4 53 o 5 T o ST joe glaslayg) AT jge 5 1
Wjleio jeule
I Soogmo olunds!

o 4 oty dbasMe 4 diwd  jeule ol pe I Koge pludil o

T gl o I 5601 T ki I jlagy 2395 o pumnsds dl> o
8 508, US> Yob HOMOIOgous (clyesises,S I jligy oy
pbas |y cll ool a8 il (o Jlaldl jSoash b dai b b S5 0 5 6,5 (o
cdls 3 Lo igd oo il Yobo aogjges,S 45 b ol 5l ales e 3L Synapsis
poles (o 03liio Wil3 18 S0aSy JUS 53 oS 1) pgigessS lan Ysans sl
2 bl ool (i G b aigS Tetred ) LeegigesyS (U )l Cansy
> waled (oo 08 b d 9,8 35 lamgigeg)S I S el jlags 3l
Lz 3 K3 pojges)S Sasleg)S g pajengyS o slassileg)S G join cal> e
ol 31K Aled o ol Chisma pb &y 1y Jlas! bl oyl ) 3439 Jlail dlaii
28 sl oo Sglgegn (slaegiges,S slassileg)S G oad S slalawls
95 32 o Gllas dabad b 2S5 ) Gy dlag,S 5l o asdad canl (See



(c) ketabton.com: The Digital Library
ol Sigln i 5 oll Y

o)l janaie Crossing over sU 4 ol s Dgd dble (6,505 diley,S
Stz dlge Al b el jore g jgle mundl G 503 woe Sladolis 51 &S sy,
Db (g0 D (i Ol Aol 53 9 S 5 95 Sleegiges)S IS g

b ob jlodas jsb 4 SGl 45 daagiges,S cin 2lyf cho Joli T ks
) W3l Cundy o laogiges,S ol Syl sl oz gl doxiio )5 il oy
A2 o olis

P95 ) Ngd (ol el Wypegyii Goule JBLL XS, LU 5
o> b 9> a4 ]) 595 S itun (galeg)S 90 &« Solgesn (cloesiges,S
Med 3 g bl (oo wrl) (egjgeg)S GBS ulul le (pd ST e L
s 1y Dgne omnds G 53 1l (o 2l (1) 0t 31as5 @) aagges,S” (20)
ol (o dalS

Cd Sl 1 g3 o515 (03935 b (guileg,S 50 (slamgjges)S gl Al ye )
ad 93 )3 legjgeg,S I degerme Joo (st (g9 ded Lis 5 A (o
Sj 3l o 939y o Ui ol Sl G e b 0nl L0800 S 000

Aioled e 0L Interkinase pb s 1) Sisw £9d 5 gl pasasdts (g (Sloj dlold
DS o Sy )l Ble (il wiles 50l il &8ss 1
IT S5 g0 ol

88 il S5 L s aimd o ¢y Ganle elie e Ly oo ol T ol
P93929,S 23 poigagsS AB Loge 4 g Mnles o5 (il Wlon ;K05 lgagjgag S
logyS 95 laegisesyS el 3,5 a0 &5 5 (3lagy S Wi o Mg
w5 53 el (1 5BU1) 0,00 ulad (ggm 43 S > g puogyiis &b 5l lyogiges,S
Sgi oo adlo 3y 1) Wy (slosgjges)S dlis Canl S o a5 0y e ddes

(15 Jsuz)



(c) ketabton.com: The Digital Library

-3 5
(Prophase-Il)

e TR T EM

) (Metaphse-Il)

11-jéus
{Anaphase-ll)

11-5\8 sl
[Telnphase-ll}

J‘ib =
{Haploid cells)

e ) psedi

R B PR - Lgas dsas S
(Early Prophase 1} = {Chromosoms)

{Chromatids) Laaile; S

// (Tetrad) 2 ;i
- Slaao L) f gé'
I

{Middle

| 4w

prophase-1) / {s;l:eL:'ner:}
_,__/""‘—
Cin glgasisas S ;

e g il

1Sl (Centromere)

(Metaphase-1)

1o AL O
JAnaphase-1) If & = o)
I\ﬂ

s ‘w Al Jaa

(Telophase-1) /

p
(& | U b

e (9,70 e 1D S

Oy 53 &S 55 o Ol s By b CuelS pU @ dlols (g8 Gl

$leogigeg,S dluxi Chuai CuslS ya imd o |y Oocyte |Siis U 50 g o you!
Bl o0 pgipe9)S 23 lusl 3 1Med e 3> 1y (Haploid) (plly (o 2>
s 4 (Autosome Or SOMALC) o poj9es,S 22 (hl> praw By
Sy 5 o poj9esS 22 sl Colugsl 5z 5 035 Y g X i 09
S by By S aSelKin (Fertilization) #ll adge y3 .ol X pgjgeq,S
&g 4 (Diploid) pyjges,s 46 Jloygs Sluss 9 oo xS, Oocyte 5o

23,5 (o0 A5 0y 23



(c) ketabton.com: The Digital Library
ol glsnid g ool Y

Ol 9 (S

o (Bly Sliugeegn bl Sl b & il Jloyg dugn i
) s ohgd Slaalilp & ple 539 dby tsy o 3b31 |y ol (s pdy ol s
<l (Gerontology) &8 oo aslllas

gl sl G Lol Do (oo Al 50 s by Lisde 428> ya M T
3L Gonlo) 350 mawii | Mg 5l L (smas Sl g Sl eMae @l plas
Cabls 5l Ol S0 bae oS Wl ooy lis oyl wile 0 (B dgs s 4 5 0ube
Sl oam bl 958 o a5 AS Gl pands Mo i 3595 pludil 3ga5c0
A o Cowd 1y cublB ol CIB Sl aSls 3 kS e bais 1) cublB ol L]
4l ol wadald )l Cjae 4 janle w8y By &S W) e ol claalis oyl
ol 0 gy G pludl Gl gl g plea Jl sym sl el
9 S gl cylbg Lol 1S o 53k 0 (OB (loibile 5 ) (S5 A i
Wl laelgs

dabd S 5l @)le Telomere i o TelOmeres Jolis (gym 505 6yl
5 b3 5l (8L )35 Sl L) posges)S &S Al (oo pojges)S & skl ;> DNA
P399S5 i cnl Jsb loj sape 4 & 03 (Lt )b ST (o cblis i )50
by W9 (o bl 59 dibg (Slaegines)S Sl (phm (> & (2la U298 (oo yalsS
Wy (o 1) Sl She g 6rm egiges)S cul M5 bl

o @b 9 I SliBon om s pll 2 & Cul (65K B3be oS5
ool D939 4 SYasl oyl I jiin e pee yuim oy, wb b AT e 8 Jlasl
255 (o Sy oloj 5> gledl Cuslosl Ble

Nucleic acid g by (cwgyp kdsSdse p (o3b; lods ol sl
O S Cawgy (S 00y95 > Jold Slodo cpl @il 5l Lae a8 600l
Al (o gl e (B g Jolie



(c) ketabton.com: The Digital Library
Obdl o 2Bl (oo o (as g Slaiblo doly (S sS 5 (n ) (bl 0o
o3 o it oz 03 S Caled S 8l o 0, el 5 S
ISy daw s oy o)l S L Q—l Ko o S 9 o3l J.uly (05 035
il (oo 9 gL g pi Mgl s (wlul
@by ploul gl Ol il S e Olas obj dlas gyls sl o Ol s
St olazs] e w365 ol clelazal 1 ludl oy il o olazs] ¢ ol
Sy (g5 wlul Ll (oo glowlyb g (Sl hel ol slass &S cunsly b



(c) ketabton.com: The Digital Library

ol i3 g epll O

(5901 (Ll 4
A4Sy calio GbMawl g SllSL 1y b GMes JB slals Ll leolun
o date S b oS g |y o il lael S loe
L o3 ( Jebawa ik
S eadlas ]y m oled Sleebln & ple pogase dns, 2
2 gyt Sgd sl 4y b 4 oledgmaso ol (0 ) by 3
il (oo Sltel leogiges S sl eg pius

wﬂjoMA?d%Sumwﬂ&m)a@s(up)dmlﬁbIc;&,.l.ua

|y Wy (sloagipes,S dhiss chuai Sy v a5 0y 9 jore dos o5 > 1
Do (oo aidl 3y

29 5o slod & (St oy 4 ol lpeldl g5 2

Dg o il @l & > Bpo DNA Syl 00le .3

ol oy I
OSee S QB |y by Gledn sl ) aSen gl cnpe ialin
il Al dga g gl S 5l i
Ml dgse D bl 5l S sl Lt g8y 4l 1
alocie 83l (solus Hlaie Cudgnge (D . ol deis cublB b olid cusense (@
elie b 5 )3 (coluwe clale cudgnge (d J36 gl am codgmge (C
33,5 oo 25 Jolpe Jols DNA (gjlusilen .2
JoSo anbglSy b s b en s, 9 5 5L (@
DNA iy Sy oy 4l (d 1 yobre (clanligdS'ss 2igo (C



(c) ketabton.com: The Digital Library

c):gc—s-Agc;wd)ZafﬂxﬁéblndSl)c)qoiJﬁdoBlJ?bu 3

§ s ( )3l
Pinocytosis (d  Hypotunic (¢ Hypertunic (b .Isotunic (a
Sohlie Sy IV
B) st oz 3 JB Gslale sl (A) gt 11y oMol iz 1ulan
S sl
B A

Lwgs 0155 ldgzge (gl JSs 1 Genotype .1
ek )l Va2
iyme |y Lboly) o] fiej 53le o _oMasd 2 Clucose . 4
23l oo ( ) &5 Phenotype 5

sl Ao 93 235 ) 3



(c) ketabton.com: The Digital Library

lo L& g Lo 83 (L)

Slaal
Dy dblgs 38 Lad Juad oyl dulllas I an
eales G |y o Slio 350 citia |y gy gl
led i adl g iy ) Lo 0ad
Al (Byme Iy NEUron G s3ges lo 1y uas geud Sluogas

Cowpgd ) (owgpew bt g (Pbre slis (s5aby 5 Slable Cluogas
oled

N wiN Rk

Sole grusg im0 F)y glus] paoy ddes p &Sy Solgs D

e ode el 0198 LS cabisee Wil Lgglis sl 51 Jle Sllges oy

Sy 40 1y e ol 0 ozl nn aslie iy 5 JS5 (g o 55 s
@y Ol a8 &4l arard @l @ drby 5 plablo I eMbI iyl
o8l Wt 9 Lot (8- (gl sbiael ecliael (sl (sl glosl @l sl
o ool (o (S35 dady ol ot ety on olajbe oS 30051 S L



(c) ketabton.com: The Digital Library

W/\ L(b;‘.u&sl!bo.)&‘tb.wl'fw&a.ﬁ

00 (pansd Ddaio (gl diwd 4y 253 ool j)b g leidle (Kb s il
sras gus g Sae zus o bl g o ddubs guas il Wl

.*."'%M

il sy o ) o BB GBS ggaw 5 ()b v B35 e
S I WE padg glal il (o Joli 5 o sl 0sd pladle 3 by
ol et o) ol 5 i) ol gopme o ol oS e (gols oS Canl JSiio
0395 wlod )3 ;500 Sl b a8 Wl sljl pdaws clyly iy glusl el 5yl dg2g
LBl o wled 3 s (B lae L L g (218 e L L aSLy

)l 51,3 (Basement membrane) (¢s oacld sLis 59y p idg zladl plos
33985 Gasbo jl sdne dlge 9 Waj5 g 0395 odrale (S ASud plaS )y (g gl]
dge g odp) (59 03l (slis 4 WL (o SgB Lpad Bope S5l & () gl
plby by gas 225 (o Jille 93 4 b oeed 8 Splie S
Wyl ey a1y ) calises

Slib (90 & (2B plual Jio l coiles (nyj slledle cladbxe
o5 5 eS| ledsSge Mio lge pdns jgus @0 213 ol oy gludl 315
&8> 2ile lge 18> inled (oo yor—e Ll (Adgy s 1 HLil B)b 4 ST 6l
oA pih _lié dlge 039) gy Sl Mis wlge i b 48 hawgs 55 I Slge
Sl 0338 s il jd wiles o ol |,

5 .~.% M '“. .

olo g5 9> & Sl IS8 5 Clpe Clib ol pluly idy gl
g o Gl (Stratified) e o (Simple)

(Smple epithelium) sdbw oiwigs g



(c) ketabton.com: The Digital Library

ol 39938 9 ol 1 q

Do oo 3 lgil Jold g o0 St lyos ddle Gl ool (didy guws
((Simple sqguamous epithelium ) o oo 23w oiigs e (@
Odg ool 4y ol Ll ead did b g Sl sde SO b g ()

ol 9 dlse (b b L g Lasl 4 gy o 395 o il lale )5
oAb s kS, b Aaw o zus pl Mo 205 o wles]
o ded o cdl b a4 IS 5 L (Alveolar sacs) oles by dunS
03,5 o slael (550 sle il 5 (5y00 sla oBIB (5 s cpl i
01534 ube iy b FLEN W 0liligy guws u.,| Sl u_L'Sb slacl oo lys
(@-1652) 35,5 ol bt} le 03305 ) e s

{(Smple cuboidal epithelium )  o2So 23w  oiwigs g (0
chbd Sl cpl il o o aib g atih oSo IS5 o] Ol
g My ATP wg ogo Jlesl & (g9 LB 09y el
2 glesl ol sl o ke gludl pl jd sy e pbdl 1) iy W]
03 5 wl,SOb Thyroids (sl sas (Ovaries) lsliess da als cla 4y
(b-16 JS5) 856 oo bl (Salivary glands) 815 sl

((Simple columnar epithelium) o ailgiu! 83w  cuinigy g (C
18l Lo Sl ool ails S5 o wlytal el g ol Sl
|y clasl 5 odno b glasl cl il o 3lie Jlas] plosl & 305 1, gl oS
Il 0dg by sl sde Cuogas gl LQ(\T BRSSOV I PR
.\a)l.)).» & 04U ok u.:‘.\.c )|9.a u.\> L )iib u'.>)‘3 9 ..\ulo.v < C_.w);
5 Vas deferens 5 Jo s)bre o] ()bre g Lo dS paw iz o2
.(C' ].6J$.w) ol 0045 gy TS o

[(Stratified squamous epithelium) ure o pbSoww by gmd I
5500 sla 4,188 g Loslus] )3 g canl odged yial 1y Sllgs 2yl geas oyl
1S (o885 Balae (59 by guad U 4 &S (s gy (201 sl Y 0pde
o decsle wed e oL ( keratinized dratified squamous epithelium )



(c) ketabton.com: The Digital Library

v. L(b;lu&gl!bo.)&scb.wl'ﬁw&a.ﬁ

5 Vagina «syo (3l Cppj Coomd (ol I pdaw I sleise (Conjunctiva)
I om bl Ojle s ol bies daby Wlig o 1) (CEViX) o>, 9,5

Cowd JH1) 098 At oloj joye & Bl 9 e by gldl (2B Ol
U;Lou al )‘l FLEIPAVALS Ql).?o |) c\..e(f Ql)qo sl 4l gy (o O )'l 9 030>
M Sl Mg g 255 4 36 0351 (g sl Sl 5] St &5 e g
S 8 maw pa g lludl s > (Bld i wbles o Jsl sl
(f-16S5) 335 (o g Slyzs ol S 2laws ailjg,y oudn

.(Pesudostratified columnar epithelium) G315 Gaao ooy gmd

Q@ dod &S o1y )3 LSS o dilgiel Ol aidb Sl cads o pd ol
Tobw ) dld 5 Al i sl Gl Ko (Wl dtwgy (g9 00l clie
OT E el i polaw O b diud Codgrge Wy (o sdalin 4 Ol calise
(i Byan I3 e gud ol S S8 Bdae s 1) ol s &S 05 e
(- 1652) ko o 2l 1, (BrONCH) e et

(Transitional epithelium) giso geund IV

o> (glacl mhaw )3 poedll 939 (oo sl Bibae gludl dlex I 35 s (ol
A WSl o (2 Wlgtl b g oS Gl olab i b g gl JSie gus ol
IS5 098 oo Jieb s ol aSolin sl S8 a8 W Ll 85T pdaw
Joe85 50 Olab dlawi wdysd jusd gLyl o5 5 uld g S Sl 4 Ol
3L 85100 & 4 dgus o Bl wilte Ale olicl (gla oyas o jd ud (pl Wb 0
Ll oo cbles il Glods 1) s Gladb s cpl el o b s
(d-16 s)




(c) ketabton.com: The Digital Library

ol 538 9 el VY

.JUI E_L.....J

Al

gSlf yja.a gigy = €

i rdae iidgy guaimf

iy e glgsl 1€ JSs
(Glandular Tissue) (g9 8& gewwd

P e o gl dlge o5 Cul iy gas I ggpe dix pladle SGesd

Pl djiie e Law wles (o @iy 055 S5 3 Ly (Tube) e S J51s

blo Ll | tigd (oo Cisiad (59,50 Sy (sl 08 s 4 (Goblet cells) asle

LS o el 09)5 93 s |y oy sl a8 i led pe A1 il e aw 1
Endocrine (sl o2 (2) g Exocrine  sls oa—c (1)



(c) ketabton.com: The Digital Library

VV L(b;‘.u&sl!bo.)&‘tb.wl'fw&a.ﬁ

$9) » DUCtS) (29y5 (sl Boyb il ) 295 Sl EXOCTine (cla sai
Exocrine sla one Gl iy (oo sbael B Gide by on )6 aaw
Exocrine (cls oué g (o0 dodld (clouliil 9 1555 poas <45y 5y (bl Jolis
g o s g e 1z (D) 5 gz o (1) 09,5 90

Camnl L1 oot 5ol 3L Ll 1 YL 5 45 il pla oy S sla ok
s by oad s e o da pladl b e oad cy ST il e ob;
Wyl o g2 ) SiysSiog Slo slael b 5 S, Sole slagloisls (g9 >
€9y b oxe (Sweat or Sudoriferous glands) B,e s oxe wile
. auld sl 01 o (Sebaceous(Oil) glands)

S Lo s 25 (sl dod 0 1y s e _Sangibl ozl yolul,y

03w 518 P ay il leaisl 181 oniad Uil gle S5 glyls oae 31 (D)
Do o0 b

Dgd o0 3b 8 yo 835 pb 4 w3L 039y date (sl asls (gl |yoxe ascilis (D)

PLo & Mid il g il (o Ay (285 lipl Gl & la 0as
(Acinus) $,oSl ab 4y 1y 4Bl oy ey slowisn & sledl  Tubular gland
L o 3k Acinar gland pb 4 1ys] o 3939 4 (Alveolus) asuls L

g Wbl (o0 (2 domls wr g (2 Ay (2B e Gl or s 0ad pae
ly ol oae cali 50 glgl laidlo g3 (pl oS 5 e o 010l Tubuloacinar
ol o3 031> i I7 s 5 oS 549l oo 3939



(c) ketabton.com: The Digital Library

ol 538 g ogll VY

45 pmiia g ada gluptias (2 R AR o g g ALl mat
PR SYVE FIPPRSREt g o 35 oa il 353 5 s2ma ydly L 48 aals ) Azl san (!
s m_‘_‘._a‘_;_i;u_cum

Ut 48 oolis 12,910 g5t Aol aai
- w4 3

in by o 5 aad e (ST as bagpf 2ae (s oh dmilm sae (s
e T R pemgns,
b osé 117 IS5
») Lgl.e(‘oo & |) > s (ul?:w).v Oy >|)'1 u_i;9§\>) 4.&:]59 Lgl)?l U»Lul 2
Slp ol o Sl Exocrine  dae Gl dodlis WS o e

& klSGje J3h 0 Slpe 5l Gye by one 5 WIS sue (Salivary gland)
1 9 Merocrine or eccring b & oae pl @y dow S 4 ExOcytosis 5,b
Jswsisbs U515 55 @l lilass 5 dpas colhal (sl odis > (clo 02é asle
43,5 Slil Lo 4y 005 0,653 dlge 07 Jlix b o)y b Esk aBge )3 9 35 )L
el a1y 058 Gloes 5 Sl sl sae 0 Slo &S Syse > g HOlOCTINE pU
4 by o0b 0,35 Slgo L 0o G cpl e g 13 g led 0D 355
Lgd 0 5L Apocring b 4 3,5 sl Lo

395 Ol )i g 039y y>xe plaS 1818 (Endocrine glands) Endocrine (sls oxé
b 018 Ud o s> Dly byl Iy S5y oo ol o il J3b &
Xl o135 s 9 Juad 4> Endocrine

(eise) (b3 e

Sz B WSople oL Hlade L e . ol s lasl
s (o paF—to @il (oo bix Spton I, &z o (Extracellular matrix)



(c) ketabton.com: The Digital Library

vi L(b;‘.u&sl!bo.)&‘tb.wl'fw&a.ﬁ

93 3193 (oo e 5 g & Ly g 008 a5 (Bl sl Sy Lawsgs o e
L aniy Q) 5 pascie oleisbo 131 Ao 53k (1) icewl ond oSty is
9 Sop SWsSdse (D) Sl (latisn (1) 5l Sre uSopile diej B3l
D oo Sl Sty bl o ol 2bj Hhie (B) 5 415 Jsy e e
P aS ol ady gl U amd oojll bl sl Ol a4 odged ids la)]
LS S J5 b el sl iz 05 352y o ile igej Bols J31
@ el ol)ls ous b Proteoglycans’ sb a xl oss cuS 5 opiap sklsSdse
bl s WSl ol S oo ol Hlade sbsjl b aisl o ol sl pls
Ol ol Hlade Ll 4 die B3le s 3,5 o ) mle e s jlons 5 e
andy gy dw 29b s oh ol )i o 0,83 4y (bl s B39 (g0 s
Bl deng WS yile yd (bl gludl ol sl gy e n sl
ol 4 o3 K, saw oS (Collagen fibers) co¥VsS lo aws, e
Wity iiS ly 30 Cwglie cubls (glyly anily cqplive oSy, Silo
olisS 5 S3b s (sl azy 5l e (Reticular fiber) St (slo azs, o
55 o s b 4315 4y sblis 88 5l el & aLil o Lin VS
28 4 alie Slesle odg 5y 0,5 o (Elagtic fibers) cbo)l clo aws, o
Dyl 1y 0gs adol s 4y Sy cublB i Lo 31 e atily 1

(P g s gl
W ohanl Gl awsh 5,8 pa )l gl Cusy wluly (bl zlul @l
Adipose ) .y ol Mast calls oM @l Macrophages (Fibroblastes

9> b Sl s g (:ells

D)y ed |y ) bhes by poas Gyao 4 (bl Ll

o b aS 0,8 e 1 Leign ) a5 R (Proteoglycans) LlsuMSsssy, - *
3 sad S 35 (Mucopolysaccharide) i Ses (s S e ol (el 05 8 (5 sl slaayl S



(c) ketabton.com: The Digital Library

ol S5 9 o8l Vo

@) oS b alS 5 08 wile lacl GLLI 3 b)) gus 5l olo abyy =
ghdl & gl (o 3929 411 233 ale dmiio gl ] lizmen gl o0 352

oozl & lgoiwl g Lozt 4y dlae g alae & Als 350 Juale  ®

o slinl g slacl o500 5 ¢5)>439ng3| Woles @

opd [y ol el s cldoSae sommis gludl Mio «d905 0psd @

Ji sl 1) b 55 g cdie dlge ¢ o] piww Sl os i wlge Jliml
WY (o

Ay 21y e 09 g el e Slze Moo ol glod 5 cbilis
Anles o cblis a5 loosslS)l oL Clodo

bl ) el G

Oloogad S 5le )3 35290 o ) slasi 5 592 )l S Sle Cannbs
203)5 (oo Jlosiul 5 glusl cul aial (gl g 03905 lo |y (bl gludl (s5aibg
{(Dense Connective tissue) 1Syio bls)l s 155 929 (bli)l zlusl g5 ks
s g (BONE) loscinl by pat (LOOSE connective TissUE) Cuw bli)l g
2lo (bl
S (bl i -1

o255 sl i) I S5t loges o cunl (s )5 Sole o>
i o ey oSlie (VS ol i 3 o Sl o Sl
Pl g g5 Wl YsS sla 4l adg ) oage &5 A8l (o Lo Mgy
D)y g9 wSTy2e

{(Dense Regular Connective Tissue) plaio 15150 bls,l zeus (1)

5 (Dense Irregular Connective Tissue) plaie it oS1yie bls) gus (2)
(Dense elastic connective tissue) clos,l 151, bls)l s ()



(c) ketabton.com: The Digital Library

i @Sle bl e o
Oy & (2YeS slb wd) cldw
g 4 aB)S L8 S LS slse
. b Dog pud iy (o plSottsl s

2SS ol 00 clel

whio oSt (Ll s WU Ly s ) bbb
o lasl 5 & |y alae oS by Jols bl ok adls glite o814
szl &8 (Legaments) kbl o)k il oo Joate Wlyseil Loguasc
(18‘)5\”) Sl (oo Juog lozeiul 4 1,

2 &S ab o aYsS sla sy gols fpdaio U fJ‘)Xo dblﬁ)l T o
01sd cilisee (slpdomd 1D 005y Gygo g ol pulal WL.M; {AW)
Dl 9 Olpiel @bl 3,80 gy ey Bl ) g pl g (oo
Dy (oo 8L Lidgpad ()
Ay ol pYeS gla didy le
bl Qlfwl T A u_cl.zd)l s
e w2y o 1y e oLail
Ol wSlye (2] (b)) s
Slbys byl (Fpo SUb
(19 Jsis) o)) slabely) § S5

[GIPTPETY) ‘_Sbl".s)l GMH‘ ;y - 2
Lg9l;> 0391 yioy 9> Zuwd bzl 4 oM E‘w-"l PLQS 4 duoldo ) T u"
il oo by atdy 8 jlade o il oL lade
byl zlusl 4 awslis > (Areolar tissue) g9 oyd bLI,l zwd o
aals alold 1S53 ob 5l Ty s (b)) gud g (gl i) S0



(c) ketabton.com: The Digital Library

ol 538 9 ol VY

O slad s ol ey o S ) (LSl s ASD (p 03 1S

alie db o1t GlLLI 5 Lol 5)egSs 395 slals 3 1y Ll o3ges 5 |, cluie]
Dl oo Jog ) gl 4y e 5 0 CBb cas g o

SeSgp sl andy ol I8 WS 5l ((Adipose tissue) oy e o

ol e Sl @il

sl ok Odem 9 S

> )'l G@w Q|)>5.>

o5 033 Cusxio 0341 glas

o 4y pbxl (55l

Olods jl ad 3 5 o o a8l wlen |y calises slael zus (pl les
(0 JS5) wlos oo Jos (0l Gle 7o g 03905 clili> (26
bl zus (Reticular Connective Tissue) Suwivo byl s o
alie ( JoS5) Ol b (b o ad) jl o &Sl I JSiise Sike
O legond sdm 4 dgiote Saddio gues Wil (oo Cawdligyad Sl
283 o 1) (SIroma) Log i b (J31 Cogz g S g ol 3l (o0
(S9laed sla onie J31s y3 Lymphocytes ylas slil el s 3l slaws 4 o8
ity o Szl sl e o (Spleen) Jlodo
By il -3
pboa ollad s a5 (Chondrocytes)  3gpae ol 5l cul Sy
O WSl j 2390 (pYS LGHh JLE e pd WSk e »» Lacunae
) ol ey 03505 ugeme |y ol (ol uSoile 10 sg2se ISMS 5550 (le)sSilse
D)5 3 365 Aol b s o)l g3l S s 5 e Bgpae oS Dl o Al
Q) Aw dodo Bgpat a0 00,0 Wl o dliS 095 Aol Clls 4 o)l 43 D4

glie dlgo 5 Ol w350l Soii il 4 St kS I 39 o CLld S atnl



(c) ketabton.com: The Digital Library

VA o slié 5 b osi ladl - pgus Juad

ol 5 By el s od 02y oo Gblio 4y Sl 4y o5 (gl 55 390
il )8

b oas il Slgld s 4 (Hyaline cartilage) e g s o

Sy & Juaie (8L (58 oS |y ledlseind sl (1) il saxto Ciyllsg

""i:’.?;l SR EEAT = cA39.C5 P gi_,.));
b 0 S S oo o ' .
‘Swn‘sq.o _-“; 2 “'..0"_, ?”{%i s C?L’"" ‘J..alsu » (2) c.\Jl.w%

L RN e RS RN

— W = W y =5 | s l?ul
TP o YOy 0 98 e 2y &) edd g ol
et .. S 7 (Matrix)csSe i oL o
5 ‘s ?:93:“, s | ‘bsl_\m )L.uﬁ ){l)) ).) l) .))91

@ 5 g erge cunglie
Sy 4 ) (o 488 Bgpac
JS5) djle o Juate (Breastbone) aiw lgiwl 4 1y b 4é 13 48 50 o
19
o YsS (lad Bgpat 4 cuns (Fibro-cartilage) (o aidy gl o
wwdy sledaiy g andh i
ol Sl Y sl
P ol ded e ok
ol OIS s
cal s e sl opme
S oded ply > cunl B ons
(22 JS2) wles canglia 25 (slanylisd
@ &S ol ool sla awi, 4l (Elastic cartilage) £l ,l Bgmas o

Ligh o odalie 2V sla ald) (le 3 0308 U g o o ) g
Sy ol el Bgyac

oolaif ele 41 yei 3l dm 1y 295 Al el o

Sl dals shs B oS )b S

S Jala



(c) ketabton.com: The Digital Library
ol Giglnsd s ol V]

(08.U55) el ooy gy
Olgs! -4

Lglg(i.w) LJ)»A d&:ﬁto 9 o.\a) u|)7<.> d9l> &S ol S u.lolul

5 (Osteocyt%) 6:]97@»]

Pl Sople Sl (olalad

5 el Wby I3 S8

Sles Sludy g cblas |y g glael 5 zlal [0 U ojle )Jl’é Iy olgeiwl
(A Jss) 3,5 oty O Jad y gl oleid b

&b (bl mws -5

el s il el o o)) e 355 £ 50 0 (Blood) e e
sy e pb 4 ) ol s oren g ables <8 0 S, J3h
Canl oo oo n 9> sl 4udy A8 e ol o (Vascular Tissue)
PBL o ple pSople gd (0 > BB s 45 (b )3 o oS
1l dlge gdie Blge adl h G pule ) Cepe 4 Bl (o
ox 10 fas ) s Joo 1) )00 dlge dlaw g S saj5 ¢ S glie
(39#,

ol )b by (golhed (kS 0 &S cwl (g5 ) mle il Lymph e
b gl Sople Bl 3o g9 iz ol & Cul (LSl s
Slagy Jlde o glas b cuwl 95 (slojN ailio é%l.n ol (g9,
(g 005 11 fuad) .o

(Body membranes) oy s clis




(c) ketabton.com: The Digital Library

/\h L(b;‘.u&sl!bo.)&‘tb.wl'fw&aﬂ

0AGS Libg les 4 &S Wl s SiU sl Y 5l ojle G0 e slie

Gl oy | g 0390 Jae i) (slael 5 oatiS coles b jlo 035 waisS’ cbslis

@ g Cinnal diwd 93 4 Mg o Ll bl eyl Iy (8D clacl o o

— bl sl clie (D 5 (Epithelid membrane) iy b slic
[(Connective membrane)

(Epithelial Membranes ) oiwigy W sl .1

9w bl (o (bl gl g (otdy glad (oS5 idg b las
{(Mucous membranes or mucosa) _blbxe (sl slic 5jl a)le iudgr (b slie

si—we slie o (Synovid membrane) g sliE cgiome slo slic
(Skin) > L, 4 (Cutaneous membrane)
)'l_qu@l&gdl)dgdl@op)’lo.\sja\fssl&msu& Sl e
6l 00t s o slie oyl ST ) ol aandy bl gla slié Lawg
WsS e ble o 4 o5 WS Lo iy gy Lkt Bole K oS Wl bl
..).))f ° C‘“")” 9 uAb- wblas J..ol.w 0dg usl.o...n UT m?ﬂ u,dl.u}‘).’
ol 1y o gl oy jlete o (g sla it 1giemw g Ui (b
oS 1y olasl jlods o olis ob 3,5 Lo jb s 4 Loyt 45 2les o
Crom o Lt ilisy o B sLie ol 55 1,0 5 b oyis oyl J5I
C"‘“’)" u‘“"""?’ T szy LYW oJ...»L.»y UP gy é)Lo l_{)b 45)9 g_§.s Ja.wy
o szl ST abe Ky aBF sliie SEIUM l igpe mle 90,5 e
Sl 5 5 okl 5l 03903 0853 5 wit) |y o £lié 0305 (Lubricant)
lo opis J5D 53 S sl Jlend 5 S b pled 5 <8 > Bge cliael



(c) ketabton.com: The Digital Library

Ol 538 9 ol A

b s Cuxdge 4 Hai (gigm sla slie les o cdablowe oy 5 (5)00
ol 1y b b & (i sl Jlo b i3l o pogae cliab
Slig oy s &8 Slice Pleurapl & aSlie oy i 5 03505
Peritoneum  pb & X - oy 5yas (5 39350 slie 4 Pericardial pb &
Do oo 3L
ol S e gl ) Sl al s Gy Jolie zobaw (Mg W€ (C
Sl el gl 4 as ldgy o |y ooy sli £
L9 0> 4 Jad) gy oo 1y (o s sy sl (d
bl g slise 2
s Synovial sl sLie ol e JuSis (bl gl ks (bl sl slae
Sl ales cpl 5l Meninges sla slis
oyi> &S Cuwl (b5 zus S Synovial  glie (Synoviad gl slis
ol b oclie pl s oyl wien il S s b &S], Lolie la
glasl BM3 05 i 5L i jl b 4 &S wilde o ]y b 0ye >
(Y slie bl e by s dib S b Ll e
bl mlo ol les o by Juads byas 314 1) Synovial fluid
w2158 1y Lol SISl gy ST £ o Lo 03905 utd | lsitl (g
led o0
& Ll ooyl dy (Sob glu g Elod &5 b5 s Tie g sliE i
5 Slodo 5l 1) jie aile Sl lacl slie o) 03,5 e oL e pb
led o it SKlaul

sl T (5 3155 5 058) blunsl 5 (oLl cullé ¢ Lo s Lol Cmguas
S ol (3B Glatign I o3 e LA ke o il ]y 25> Dnj
e ol Uoye & dmlie 3 s Sl Job ) )13 Las Sl 8 5



(c) ketabton.com: The Digital Library

(:Udg‘_,’l.éz_col).zo-.MQJFPBM)Q)WQLWWMﬂwl
Sl le Lae zus g4 dw Mg 0 5L 5 (Muscle fibers) Las sl ans,
wi) dlac ¢ (Cardiac muscle) 5 dlac o Skeletd muscle) oSl dlac )l

[(Smooth or Visceral muscle)

2! A

) 28 S ot iy YO Ly oo g cuss By o Sl Al
Jate colSl 4 (mlSl dlas Wl o ol U 5l aSpsb plon md (o JSi5
Gl Jgp S cod dae ) w0 <S4 B g0 ey
Dol 0390 S5 ailgianl lSsl dlae il 0yl 1,8 lusl (Voluntary control)
san 03 (oo GUIS ) g9 gLid (Sed5 5> Al (pi D 9 39 b 4
das ol Wil o ok dlae O Job bl & alSul dlae ol
& (Striated muscle) Ll oy 3 oobil clhidion mbas 5l Sl
(o9 0233 6 1) (35 JS2) sy o b

digh YA e gnn dlis Sl alus

o Al



(c) ketabton.com: The Digital Library

bl S5 9 o8l AY

I, 5 o3 (INvoluntary) (oal,) pedliac ¢ 36 o cdly I8 ) Loy B dlac
o Jobo Ll sl JS5 (o sl Talls B dliss aylos o (95 (19505 ooy 41 308
Al o 45 0bsS dSl dlae @ duslas )

logos Ll ol 000 2 )3 dtad K (ool W gy Labases (B dlas
«ob> & Intercalated disks pb 4 oye slSuwwd buwy [ SuSG b odg o
PSS 4l g 8 dlae clpes clslal pllasl gy a5 g luels Y Lasl
a8 wmd e 3gn 351wl e 85lel bisgl 4 oYLasl ) il o Juato
(26 JS5) g oo cilin BByl o 4 Sl & e sloedlias] ] 31

eoma B e prdiin e -

BT Ml

31,555 555 ()

Mf—lb
sle Jlasl o1 U 4 o oy oylo S5 el 59 (3L L dlae ol il o
o) Alae amd o plonil | Wil G S BJ56 5 dale JUI Job 5 1iE oS o

b i) dlae Ol wcwl (o)) b i) dlae a8 o oldl S amal 4
(2T JS3) 3l i Sy 9 Syl slalegs! gl 0392 Lalases

] -
\iﬁwﬂ.&.p.uu

5 (o G155 Sologigh ()




(c) ketabton.com: The Digital Library

Sl o 1y (Nerves) clacl 4 (Spinal cord) gbss (Brain) jie  as g
sbael 51 BT o Jlasl 5l (glmr J5iS 5 (il Sinlon 4 6 s ol
bl 4 358 Jlosl I gyl ol JY il ©)lae 5 Sl (218 Laes ((J31
Sl B2k 5l RSy b slasl g gludl o 8o badye 4 (as Ol
ol azanly (Action potentials) Jos Juiibias pb 4 (Electric signals) 3,

Colos g cbles Gl g Neuron sl & aslie Ol sie S 5l e s
yods g JUasl Glel dabg Wsgyen ol o035 s Neuroglia sl a4 eauS
Caol (bl s @8ls 43 a8 Neuroglia .6yl sxge 4 1y Ledbosl U 5 UK
(2B JS2) wlos (oo (g3l ke |y lodl 03505 cblis 5 Colos pdis |y (oras Ol
L9 032 7 Juab )

(Dendrites)Li |
; (Cell body)ssms mus ¥ ‘I B
Nl ae B

MW (Axon)oss s
ENE G5y Solegish (L

(Tissuerepair) gl muwo o

Mg Gayb 5l B 03 b g od el Sl b 4ok Sl augs
255 o 3o (Replacement) a5 1.k 5l oo 25 5 (Regeneration) saoe



(c) ketabton.com: The Digital Library

ol 53 9 o8l Ao

plal 1y Jloye5 Jlasl g 0395 0 290l il ailiin i Sl dize Ag )
w35 5l o dods oo )3 g adged BLEST] s 1 Was 45 (g D a0
Cagl g guus Cusg 3 (o Cuwd jl 1) 353 by | pdn s (26 5 0l Sl
Djls (g0 Az |y guad e (955 03l dodo

Gk e 45 il (o el o3y dodo (NS 07> Cusgl 1 0Mle
Jlisl wsl xSUylas 03)ly dods J18,0 doges DyS oo (g b g dazme Ay
(29 0225 11 Juad) sl s o5 31 Il smngy o i 33,5 (g0 yidhs g5

gl 9 S

2l Sllae Sl o b finpw 5m & s sz gl logas
IR e 535 e 3l 3 S o le o5 Bl EMIYO) g o
b Salie Cop | o) Sl 5 )l oy Sy o o gledl il
Cisypw A g 0390 Q)ﬁ).«o' d)90 uLS).o WS)J 2y ).)[é u')}o ‘L)")"L"’ FVSIVI. )‘.))95){
Aol oo pludl

S 2 Soi OB Sl e e g (2ees @B Gl (S b
9398 (o0 0Me 0> )l 9 S Sleixgn 4 S5 (b o b S (e 5k
oy 1 byl e a4 g RIsSdse ol m il ciS A,
Sy gl Casloo)] sl ool gzg dy VLSl ol 5l yiin Slade yee i
Pl ) Ll cuasS @il sbsjl (pVeS cla atdy Sl (b o b 23,5 e
Cacld)l p pVYeS Gluogas yoxi pl Wb o (i a8 lesanl ylai slacl
Ol s 03,8 gus) ol iz Loy 29 oo sl 00,8 8 S5 Sl
Oysd i slauhlB ialS .l 39 4 (Arteriosclerosis or Arthersclerosis)
D35 o &l g zludl 4 Nutrients 8K jlade oy cel o5

S i Casgy 5 o8 GlS) Cusl)] &S e g S Sy
ol cdaad 4 0 Clas (sl die) dlowg (pl 4 ooy L udS & 0 S5
does jd al ialS Endocrine la sas I nan Sbudy ey o ST,



(c) ketabton.com: The Digital Library

/\‘L L(b;‘.u&sl!bo.)&‘tb.wl'fw&a.ﬁ

b (o Il 5 00)S (o0 oS b oss cl &S i gl jlad ole gy
sgb 3 (o0 &) Sl g gl 3 55 (65500 SS9 Sl (598 Sl BN
0I5 s G &y 0,5 (69,7 s 1 J9 S (93le aw (8L LEalS L 1 ke
DSl does iy o JSis Neoplasm gl o 1) ol (ole e gl alis
Solgzs piMyges Sl olasi 235 0wl aLil ol 4 gl Gl piMss
Vo b g Sge iy b s dlge o o slisl b g gladl dm azsls g
J S oo Hyperplasialy o] &8s (0 S50 (ol it g0 4 048 S o0
pbd o aS Wlg o 00 &) 30 b Al b g guae G B3l 0 ialS (Ko B )b

Deb o0 3L Atrophy

Tl OYSS
(Cancer) Wb

sgiome olel AelS Jloxiul T3] Ll tcasl olel 55 5o j b TUMOr 5
Ly gne & pgss S o p 3 1, (Neoplastic tissue) S gl 5 o0
Hom & il o2 Slopuds Jl I s Jlojgh e 1y 8135 plo g Conl 2>
s b g (Benign) pabs piMss 6 b aabl ((oole Slopuds (ad oy b g by
o595 |y BlLbl siais zludl g 0345 joboxie puls jge95 Wilg o 039) (Malignant)
g 5l (oS bawgs Loges S0 0391 plate U JSS s wld Ll led (oo
SUyhs od 2 Glo)ygess 4 duglio 3 pulio gloygogs ill (o 043 bl (L3
oA B LS cou L) g leebly K9 (0 S)jr aSeln Ll sl (oo
ghdl A5 o o b slojseg Jlo psb iyl o 292y 4 28 GBI gl
Sbygeg H3)S Sy (> g Shre Sleidlad Sl el 03l )18 5las cod ] (gjee
glasl )59 g (g M) lawgs 9 Wil (03 oS s Jloyg ©yg0 4 0
S8l Sledl g 0392 wlate U jlons w1 55005 (sl dndls L9d (o0 pulitie Mo Covo
Wy (oo 0dblie 4y CBlibl Zlul 5 j50g5 o



(c) ketabton.com: The Digital Library

ol S50 38 9 ol AY

2955 Gl A5 &S (pdupe g 0l (55S md M y9e S Gl ]
5 by &dlas (Oncology) awbis obyw 9 35,5 o 3l bl (o 3929 4
990 b albld 4 Metadtasis 5,k I cud jgesi sl o 4 auwly sleebly
Lymph g 555 )ly9d bwss oads I Lol LS 1 jaees adyylo oyl 50 g 0 0uiSTyy
Olojan 4 o 29 o Bl e pMygs b o] )3 00 e i blie &
ol lagd sl Jloygi aiiy Jg S a8 eins glusl BMS ) cuud p5Mgs il o
5 e pgow dewgpy Gk | oad Satie Gdle 3855 0 3 (Jloygs JoyuS
Wlg5 oo ol dgzg 4y Jolge ,Sod

e s ol 0y 3 LSS calisee Ol s Ldgades Sl 1 Jle Sllgs
dorg ) s pU 4 Sladlo dits alie adby 5 JSS (gl &8s ol
3 (o ol e S 3 o a5 o S ol (S255 Ay 5] o
Lgh o U gl 1 (olyel g el (6w «BLES] cg03 3,15 3939
00 (panndd Ddae (gl diwd 4y 253 ool j)b g leidle (Kb s izl
g 85 (bl qus iy (o )l 9 S0 5] b & iy g e
gl D S & ogase &S M gus Cuwl 0uLS Juale g ouiS cbilis
Sl adly olassl ol 4y 265 Gusly 9 o 03501 18 4 &S ppae s g LSl o Liel

5901 (5l 3

eSS Gty
1Sy calio b Masl g @lodSL 1y 3 cMas JB clals bl loyglin



(c) ketabton.com: The Digital Library

/\/\ L(b;‘.u&sl!bo.)&‘tb.wl'fw&a.ﬁ

fbaxwwwmuudwUmww)lwdel)m 1
g 00 2L ( )

u.oo.&:.,olj( )Lw@wgwlm9m@§dta,£9])bd$u?w| 2

de\f.\gwdﬁil)dgdho)bjlaxoi( )Lgl.m;Li;_é 3

W35 (o5 5k )b

blé 5 oo iy I

Oty SMox &5 4 pasetio dlax o Jlie )3 () 9 (L2) R3S L el
Do oo ol Sy 193 cla Alold 4 Metastasis s,b jl cud j509 .1
LIy gy guas sliie b oae 2

DS o Cyge Sy & iilae (g s Bk e pab b 4l 3

A5l ooy I
S Bl Bd e sl Gl cn e il
S35 (oo by b glod] 5 S0 pS Lo bbiea .1
2 Wlginl (e (BB Babae )i (@
b 4 iSis (d o3l )i (C
D13 3439 ale pla Slyzes b3 zladl G plas s 2
o dlginl oS (b odle S (@
o (o8,iSis ([ o3l 5 iSis
Sam o ol |y s e b oMl 1 S, pls 3
Involuntary (b Striated (@
Voluntary (d  Branching (c

Sollie ey IV



(c) ketabton.com: The Digital Library

ol S399g38 9 ol AQ

(B) oo SMar 3 JB slals (gl (A) oy 51y SloMan] oy i icolin

B A
( oMo ol ol gy L8 oMae 1 Skeletamuscle .1
g oo 0313 (i Cardiac muscle g
e e e . Hyperplasia .
o) bwy L Slpe w03y Sl (aee 3 Atrophy 5

Ded g0 03l ol ( ) e Ml



(c) ketabton.com: The Digital Library

Ol DY eI

Sl

Dy dalgs 108 leud Juad opl ddlllas 1 an

A 05 |, Epidermis 4 Dermis . Hypodermis iyl g o ylois b
Aoled o 1y A6 g o 0ae (g0 alx cllog g Lol

il pascie (ol el (o )3 1) Cangy I

Pled iy pod 48,5 U 1) Congy slpll

Dw ik

LQOALQLQ‘_QLchyMLou]WJLwogwy)leyW
J6 @LJ 4 odlig |y Loludl ()b leuidy plod aide i b 0
¢ua.m 2 Sy S LedMe .)9> u’.m.wy oo 4y L@(L»)l c09M.C » Cawl odnlin
ol L,JL’>:> zul.o uLI? LS‘)" Acne dl)lb LM?J AS.JB o a.)% u‘..\b-

6)99 Canl 3 gae 35 S AL pdaw ®p0 yie 26 l)5éJlg Ol Cuwgy
ool pite ayeyie o DU 00 1 ol colies wane S 1) b oy Moy
ol 0 00 S559les38 5les 9295 p o 50LS o Cawg (16 bylale > Ol
(skin) Cowgy

Dermis (2) 5 Epidermis (1) il ond LS5 bl gzl a0Y 93 5l Cowgy

umo)byubb 2 Sy ol b.)L.uu)‘ ulJ..Q) 9 dal.s e t_gv 4\&4)# uLon



(c) ketabton.com: The Digital Library
ol Gigdnsd s el 9

0395 Cuvgy jl s3> weydonly )b G wile o Joy oo pas b and,
Zoes oo ydamle D9 o by 3 (Subcutaneoustissue) Al s 15 zludl pb 4 Lasy
ol Cage 5 ol les o 033 ) s oy il Ty 0351 (g5 0y (b
5 48l Sy Curtie ueydonle 53 (o3 el (oot QAT 5 i (e 4 S
e gl 25d (o 330 9 05 5ale JSB CLMS] el 03505 Ay g2l Bl

Wl (o 08 Jlasitul (s (L9050 (22 (9059 sl

o0

5 2 Ol ey yud (ol Sl (o Iy ey & (oSTyte (Ll s
Sl g 95 Gl yeS Hlde ueyd (uepdgnle 4 duslis ) wlajliySle
SkS) 5 b osd (il ©Mae (s9e GllsSsd (mas Al bkl o) o
b o dlael ueyd 31 4 (gola
@ 5 (Papillary area) Myl dilaie (1) icusl wlol dilaio g3 5l JSiio uoyd
(D Js.s) (Reticular area) o dilaie

get A
(Epidermis)

2 ks
(Cebaceous gland) .-z = (Slkin)
R EULS | (Dermis)oa .
(Hair folicle)s» J5ds &

(Nerve)tac

(Vein)xs
(Artery)obu # |- (Hypodermis)owa: sl

(Sweet gland)s_e =2 v
Y -
*-'-t'_“i

Cnmns (L5, s | St 001y S5 1y o pd (VU 50 1Ml adlaie

eyl (sow 4 a5 ol Dermal papillae pb 4 ol.S ool p (gl 0391 (59 0ya>



(c) ketabton.com: The Digital Library

Y bl gy s = p)loz Juaid

ooyl (D) S cunl g3 oS oL laie (sols uoyd (slaeS diwa )l dlael
Gy wedais 4 () 5 Mo (o 593 1y 2y OV guae (D) tiles (oo i |y VL
33 gl olpS ool e b plmes bl o S5 4 Ol
Cuwgy doly S dgiwd WS )3 aweyd Ml A3l o 5 wles 5 (Nociceptors)
sy 4 1y ilse g ite (SS 0del IS S g e Ay el iy S
L5 (Footprints) b 31 ¢ (Fingerprints) cussSl 3l a1y e yinl (oYU gxdaw 03,41
5 <ull (63,8 (gl bolas ol )b il Cagy BB mlae yf ez b &S wled (o0
bl ol 39y (00 )8 308 (Sstin (ow)pr 9 Cag pasels gy g Cwl )laxdl
D3 oo yalls SIS S 3 gany J15 o330 it 3l ity

@lo 01l 5 o5 kS, sl & Cusl sla BBl () Bres [ Suie db
S 51 3929 LabogSs il (pl )3 sl Bros jLiS la 03,5 5 o g (B)e
Jgne & uayd (2b5)] o 4l g (2 VoS NS o0 Bl Lo SL plp 3 1)
oaVsS sla 4y Wed o Bl dib ol 3 bl Cusgy el plSocl
eluil 5 LiiS blae jd anily sluel calisee Glgs 4 oS Canl uopd (B Joime
2)agS5 ogloye |y e 00 Jate Ol (slaJsSilge b lizpan izled o Cnglie
oy

pladil buwgs o8 sl So5 SloS) BB Bao ()i by s eyl
A Blo v Clpe o Gl Ded o adle (Basdl cells) TR CICRGAJCEN
i) 5o 4SSz ool plslye 5 Ay (oo paw Byl 4 ]y aS Sl sl e
oo Gl basld Gy g ailes oo cdadlore |y (g 0acld Clyoes  xlaw &l e
5 S8 Bos 4 g Jl eS8 Gl 0 Sl el (o0 (g |y ad) con
(Keratinization) -o—i wl)S |y adas ol vy o poii |y 395 (sobasS oS5
1S SelSin g o 1S U (2 4By gl 5 B ) S e
dSozg 4l ()5 Al o g Ny (0 (oD Ol plilie 09y (o0 Gl M
23,5 (o Cangy (60l Do gilo 351 polie (S oulu 5 (159 plp 3 &S Kl o



(c) ketabton.com: The Digital Library
ol Gigdnsd s el QY

Strata pb 4 s g plae Clab ol ol ol LSis adds gy 5l s y)]
J.:y» & o..\:.‘ab

e  Stratum corneum

e  Stratum lucidum

e  Stratum granulosum

e  Stratum spinosum

e  Stratum germinativum (also called "stratum basale™)

JSize w39 (Stratum basale) (g el did uoyinl diko £Y (5 (Bres
Ligalee wlig) 0ad ol jonle Gyl jl &S Cuwl (o dilginal b g (weSe Sl ]
dab | 630 B WS o c 8L e ey Gl jl &S S5l o 1y 0y
gaw Bl 4 Sl dSeallin 09 (o0 0d) o (Gow 4 0ad b (5 020
Wil o]y Jaws Clab clyoe oad Gl yoss oot wisled 0 S >

aib ol ol (Stratum Corneum) (SLs &b eyl dib oy oxdaw
aib ool 4 olS Bl o S Gl Sl g B3 B Sl ol
sy bog AL AL lpe liy o wisy o ]) @St Sleidle Cuogas
Sl b Wl ead onilis Lo o oS Cassy U gleds  opSsls 4 &S
42 Laogugejd bauwgs o Cunl 0350 (o piSin s Wl i b 5 25 ) ISUize
WLigad (o 1 Cuwgy I Sz g A (o laeguiged ploslpw il o fate ;K0uS
3 Db oo e Cavgy jl & cwl S AL e G (Dandruff) o 5,64
sowsud Adlaie 4l oLl a4 (ALs ddb sl (S eadle 4 ud dalse s
HL b gl (5 aay S oVl o )y (Callus) aiy ol 4 )
a3 o |y (Corn) Soue JoSuis odd ausess

wy&)



(c) ketabton.com: The Digital Library

e plal by i = p )l Juad

S AL bl 5 8 (b g 13 29250 Shiie by Cangy )
oMo slaJsSlgn pliel sy 33,5 o S e 55, 5 (530 sy 5y Jyioun
ozl Wl S5y By b g S5y )5 (o ede Lol il slow 4 bloste (g)lans (LSS

a_Blo b HI8 g5 0aclB 43l > & Melanocyte il lawg Mo
o3> Melanosome pb 4 okl I3 @ 1y (oMo  odeS olSiwd WLgd 0
olwgMe Glpzes 3505 &b b (g9 0aeld Al Gl Wb (0 SHpd i

ks Ll fasly o 039 (e ol pyil ddgy Sl plad dix S
aS) wle Cowgy Sl pam jd e b lde Wl o W 4 36 LolwgMe
Oi Blbl g ol b S5 o5 Jre Mg eJl B Cond wolow I ol sla
S oMo o5 Hlde (g9l laly S 5 lpgws oS dpd ASle [, 00 (sl 3,05 3925

Mo @js8 (SeSs g Cusgi e bwg Sl gladlp Al K jo A
Sl s lwgMe (galune dlaws glyls Lol plad g (o Cpus

O 9 Ale > 85 )13 g Logeygn (St layeiSE bawg Me Wy
ol Ciliseo (a5 > 1Mo g5 Jlade pund Jotue S (sl )eSé 035 o
o adle @lo ool Cpinige S Lol Ll Cuwgy KTy Jotue s dbj olaws win S
9 wlS pae Caw oSl S duags cio AlbiNism ¢ Jlie job Wblg5 o 0 e
Cuvgy by Albinism o Clas jass 035 0 0 ;0 e Jol5 cole b
Al (0 STy (0 ke g Lt Slopge il

whd)S ke 3 (Mo a s Sbajl el Ldgeygn (phm (5 Al Ly )
A28 o 5 Sy oy o s slael 25 iy g o Bl it iy S
OB )3 0y b Sy g 0al ST 05 0)93 (nl 53 s A 9 Sl s pleseil
29 (ol play Cusgy bawg



(c) ketabton.com: The Digital Library
ol Sigdnid s Ul qo

Sl ylade g5 sl 1y lelogdle 5 cpiity lygle glad ply )3 (85 1,5
D9 0 (2 0983 gy ) ol o 3 & wiled 0 K25 (M

So 81 il o Slie |y gy S5y gy 5 dlge K03 g LieSy Cusbye
5 5 o 95 GRS e 5 1S 03> 0 gV o1y S

Lolusl D9 (o 8l S5 aisle WULS pdm )0 a5 Cunl (60)) CinSy ¢(pig)S
S Sloj o3y Jobe (22 085905 Nps o A eling aite e |y (155)S
o).n_&:) W)J%le 9 o) Go..’xw «_)|).>L> 9 u.’>l.w :\.O.Jo r‘,?w )0 cbyfi ~° g_‘%).\m
Bpae (159)S 34 e ST 09 (oo Cungy 3)) & hlote Ty el (1595 D9 (o0
Kl o 4B)S 395 413, 0y Cungy 398

Ol aSeelSin 505l o 392y 4 1) S5y Epw Blale Cungy 3 G b
Ero Jold Wlte 258 (oo gl Ep SOy el (oo db3jl A>3 cemenST (g5
3 Judis il o 5T g g3 Hlis b ol (euid o sy b
) Cangy I o il oo 3929 4 (BNOCK) S5 e 13 & 65 plaw (5 Gl
Cyanosis pb 4 ol 5y Wy cel 93 oS lade p a5 S5 ol Sy o
23,5 0 3,5 M K5, (JAUNICE) (63)) sy 1D D9 oo

Gl b 0g)S S (U Cogas 3 )5 lp Gl 1 e ods 0jgyel
S el o (Tattoo) 1) —oSIB i S o (09506 1) 395 als )53 dng
5 Gpao i IS 55 508 Sb b S 3168 auily ity o & 25 o B3
Lad o ol e pldl o573l (g9, p aS Slllae K> Bkl 5 009 JSuie
ele cal 03,5 S8 wgr sleglb yw 590 4 Ll 5ol slaw 55 )3 g clyl &S
a4 (Piercing) coves 3,5 &lysw jl Sl 3) 3539 Cilisee molox 13 &5 (6,505

ool Slygas 53,5 gl Muate



(c) ketabton.com: The Digital Library

AT sl gy s = p )l Juad

5 (Cutaneous glands) als (sl o1& (s90 J55dgd (590 ol Camgy malonss
4 pavde B 485 slile Juin eyl Sl 398 miled I Sopn 09 0 (AU
S (o 53k o Lgmegn (6)lSS 3 1) 3,8

90 JPSWId 9 (890

Jaio 5 ol iy Jyane Shiogd | (K2 oy 2 S0 s
55 degladl )3 g o 0l (FUN) 35 b ay wlige |y Camy plod 0391 0l 5 3bj (0
Mo cdl 5l oletsy (i S dod b LS wand S il 4 o1 blE aen

S3— o g Ay 0035 b Cuy gaw p gee (2 Slginl Ll
i3 G sy o0 )l 1,3 (Hair follicle) (oo JoSJod J3ls ,> (Hair bulb)
Sl o dblsl ) (Medulla) Jsb jiep 65 00 Lisu & cuul (Cortex) o
JoSdgd 13 1) (g0 a5 (CUtiClE) dtwgy pb 4y Slymes o3l &b G lawgs S5,
Uyd Bos eyl dlaiel (ga0 JoSsd il ouds onilisy Ojlw o ol (g0
d)l—’ CL.MJI POVIVESS ‘) (ke u».(u Cwwgs (§9 dowaud ul.ou.>l.w LS\A Cudtin 039
S5o J5S98 )3 39290 (ldgy Sl i dedio (aw (e yiyl oS p bl (o0
Aol o atby sla) was  dids Ol ol 0,50 Custio 0A pads

S Wy S VL &S 29 (0 a3 Lo g90 jly by Ol bawg 90
235 1) 9o Sl (ol 0 29290 053 kS )b 1,8 Dermal papillae pb 4
D9 (o0 Mg Cglite g & (g0 led (oo wrlE 1) (550 (b wle A 03903
o gl Ales Cot bl ) Cangy BaslB Al Gl Alled Ol
539.:: < }‘)J 03903 .L.u) «(S9o )L) JrNEL Y sacls 4 «_)l).><> u.)u.u 4Ll Lb &9 D9 P
sl 03y0 (G518 (g Syl g Sl Sutite (90 e g ) cnlplu

Colyal b yo gl 3 by (o0 18 ol Col ol A so (g50 b ALl ey
ST ady (gdm o yo aSalSin 29 o ol J5Sdgh JB1 4y 5 03905 iy (90 1
oy @le SYb 3 00, (o ARS 590 9 298 (o Bl > (550 35 (o0



(c) ketabton.com: The Digital Library
ol Gigdnsd s el qy

Jaeles (o50y laye Sl san 53 Cunl aigS leage b i (S0 s (e 4 S50
b ol 5o b o (Pattern baldness) wlb o dows 45 39 (o 0> (So0
OBl 4 LdgSulgd dgane dlas G Ll 15y (o0 (590 SledgSgt 0L sl xS
s (o E89 & Sloj Sl cpl Wiy (oo > BB e BliS 5 obsS slaase
aled (oo Joo )13 (culb ()l il o7 (63,0 (90 SS9 2 (i Sledgaypr &S

235 5 P D95 (o0 e oMo Cusgi g ojlail > BB by (590 )
Mo cop 58y 3l b 23S (o0 ©ygo 90 Sl 5 &ly SlailogMe bawgi M
S ) GMD M JolS g0 b 9 U o8 sl Bl LIS (590 Mo
i Sloage 0 STy o8 Sleage (8 bole doni (90 S 5y 235 (o0
Sl oo )1 S5y slaage s

ookl il e 5 Arrector pili b &y (Lae pi) Sl gol> JsSsd o
b g Loy aBge ;> dos] las) o ol Al o 2 (590 U 395 (o0 el aliae o
ol s 3 bl )3 ke il 363 b 55 1y gy dilaie S 5 (09 (0 @Bly (o
G oMb e djls o s |y B dEb (g90 (3908 A L 1) el dde aliae
oy )3 335 (o0 plg 4 Glieds dlos glo o3> ogle 5 (pdog g 5S)0 |y o
L lglusl 53 0550 (o 3929 4 1y Bole dib 0390 ugme |y Iga 5 s Clid
Wl (o el g 55 lilas Cotehe Bilal sy (ge ke (8L LSS

Sl sla oas

Solbre 3ok 1) 053 Wl )i 4 0249 EXOCIINE g5 L,A; ws sla oas
dﬁdbou&ubo&dl.ﬁk)@w%@ﬁww
ol 5 A Wed o (Sudoriferous glands) s <la 08 4 (Sebaceous glands)

able & wad asdle eyl (g5 0acld dib Gl bwg jSie sl ous &
gy (Mammary glands) buw clo oxé Lgd o ol g 5 Gres
M@@»)JM&ML;)&LSLBDJ&L)&M

sk ous



(c) ketabton.com: The Digital Library

AN pladl gy i = o)l Juad

@ e bwg o ul S5 (655 cadie ol 028 g2 gla 0n G
ol 1 S35 e s 3 LB 53 ol i 530 S5 (e i
o) g ol e s 2 s U 030 4} s T S8 sle o
5 (550 <o Nuled o A Joi 1, SEbUM pb &y ya 5l o8 K5y i 83l W oae
Goos gl @ LSl phm 358 5 A Sl odged 02 ) Gy e
oS 4 g (os Dl (oages LS g 4 olo cpl A5 bles (0 S5l
WLyl de3g 2y b ode bl bn 0 055 0 Ojge (90 5ULS Cawlydliae
e ad 0Ly b uin 90 2y b osae opl cdled L S g cund &S wile
Al e e P 0 2 i Wigeyen

By sl oas

D)1 3929 Cawgy 53 (55 (sl 028 £ 9

5 4l dg39 b slauizu ST 50 u)m ‘Eccrineor Merocrine glands .1
»boae sl b hE b S g aes WS (Sl o) i ol
@by Lols <l Sg by can GhiS 30 e b clo als
b 532l 5,10 3925 55 8350 5 45 L5 <l S (cla) o p5ilS
5 ol ol phael iso oni ol (Sweat) Gy pb @ oS sules o ool 1) mle
igel ol Sy bygr (ClyglS™ 5 (Na)wadgw skl ] o5 Hlade
Gos b oone pl by Lisy Wl sl SaS) g 565605 daawlginel
b ey o 4 2l Bk 4SS (gylre g andly JL8 ey
(3= sl 012 29 (o0 Al Jloygs o Sl s )l > o7 Sleoj Nigd (e
Spo o o o e b oS (i e B0 ailiyy) sled o 36 5
D9 (5

A |y cgas dlge 3l b Sluws 9 ble wlxs s JApocrine glands .2
Cuol (S gyme sla ous Glasuin 3l «5 EXOCytosis 3,b 3l &5 asles (0
1 Vsone b o ol 355 oo Jlowil joi Ll 0,5 sul U Lol 9,5 o & p9e0



(c) ketabton.com: The Digital Library
ol Gigdnzd s el 49

Obye Jldy Hlady (2ly ol S Sy AU J pj 2l
sl aS Eccrine la oae M5y b 00 pl wgid o 5L &b e AJgr (glyoro
Jisb i Sligoygn il oo (gludl a8 JL b sies Jlb g ol
i O g () Slblasl Sl nSel o ssd b Wed (o
Bgo 32 85 agie gl Nigh (oa3b 35 555 b & Vgans 45,5 &9
el oad 05lwsls (6515 51 310 & Ly sy sy 4 Canl 59 (o gl 5
Db (50 G S5 Mg
oL
B85 aSls s sl 3L s Primates (S5 ¢ lpgludl kSl ol
5 o b g SR ol )l 5 (B3
9 b 00 S Gl Clib jl & cul gHlaer 5 SiL din pU
O30 e 5l Oole (AU G BB iSe 09 (o0 S 0l)S cSu
AL Ay 1 Ojle ond il Cusgy by & 36 sy ol 5 32 (Nail body)

ol (Nail root)

Eponychium —\ - gali 4
Al —— s
Free edge . Amﬂ.a% —oali S

[ Nail body e 1 ~(Nail bed) oab i
h )j Lunula

\Eponychium

(a) Nail root —— (b)

A0 Jurle ghie Sl gl (b bl (@ 3030 U

. J‘_‘._.l. il

sl ol 3 4 L &5 &S cul Sl dab ( JS54S L Eponychium
88 s & S35 i ol e (Nail Ded) (50 yi 4 (36 &y 5 45 b (o0
B35 el ) (SaS it (B pSosle 3,8 Lo liia 536 ]



(c) ketabton.com: The Digital Library

Voo ol pidy phen < p)lar Jad
Supile 5l 3L ded o o d B BB 3 Sy i M &yse 4 (Lunula)

A po plAS (glyl> 03905 A3y pyliie g 4 (B (gg0 IS 1 led o M)y 3L

WG e (S 5092 39

2l )3 ol 5l g i (blas Jlesl i B los

ok gles S 1

(ot (2B dlge S0 5 Lo lS y5la Silo 399 5l Ciles 2

0155 5 S oadlo 1) oy b angy ilae (5,80 oty s 3
Wled o cladlbrs
Wles o cdabloe

od 5 odlatwl ey aolie 4y odges cbilis |y il clalgsl ksl D
IRV P

les oo wpplyd |y cladle (gla dinej wilisee §yb 4 (590 O
led o aabg lpl le Con o Glogge @
cﬁwwwdugiwl 3959 GJLA cLbQ)JI L4
Ot JBI 4 skl (505 5 S 53,5 3959 Bl A5 g e slaese @

D)5 (o



(c) ketabton.com: The Digital Library
ol Gigdnsd s ol Y 4y

5 SO ¢ 0)S 2y &S Cuwl g 0505 iy ey g eyl 3 Cung
9o C,SP Lol §C i s L;Le;.il rnl)f dl)b $9e .\...>)§ .J.3|93' ) céb |) SLis
Daus oo blyd (s90 JoSdg8 Blibl s gl oks, S lawgs

D (ol g adgd

D oelig sl Gl JoSdse 298 rlge iy (slygle dndl 4 Cungy aSelSin

ol Jie AS 4 e lawy jle e JoSJge e o adlu Ergosterol pb 4

e gl 1y i Ol odd Jatie by alS’ 4w Do o (St Jecie

il (B polie 4 sl oS o 39 oo Joio (D paaling b S5 ) Calcitriole

ol il |y 393 98 3)50 Digeling Ml (o0 9 d2lge ity (slygle

gl dadl 33151 Wi 5 Jilio J315 55 (5 0n5j 5 ol idsy b 4 Lyl
Ky Shes Bk 1) D omelg Cannls iy

o @)l el

ool (olegyl BO) 1)l & FM o Syl dopy Jloygs s
L ol s 8D 50 (solasS” Molad s juo 15 Sl oo bl g )l ol
Ot Ol 3 el Ol (g D98 (0 oS by LAl G Ol depd Sl
i o Sy sl Syt Sl o 02 osl3l Sl Wl el
()b s>

S wiled oo @85 ) Ligal 5 dl Spgn s wile (0lse 5l 2l jlade (55e
D)5 o il olge 283 3 ases LB 3l plST a5l Bye b polde 28> ausl asly

pas Oladly 1 il o ok Slio o dsi Comdg 5l kisl 5 (sg0 camy s
Cwd jl 1y 0gs Slo g caill) Cuvgy oas Adgi il )S iy Hlade A peliyg oS
306 oy cund 1) 293 (oole S sl el LS pae > &Sl > o
eVl b o] dglie g la pased sloage )llnY Jlod g a0 Wigd e JSS
sob IS (o glae sl Ll ol (a9Riy ) ook Bl Jby
il (oo Lo )y 3b35l Ao Cp 4 A5 pgene Jle



(c) ketabton.com: The Digital Library
Vol iy phus p)los Joa
LS’ 45 g
5 I QAAT derg 4 sl O] O dods g Cawl 5 SiU Loy dilaie Al
LS aBgus Cuangy 03 ol Jalge Sl (S0 09 o (1 (Slotuns o iyl
ol b )l Sl o She g gas g3 dedo jlO)le (5 abgw Al (o
ol s (ggliasS Slgo pims b g (GUT glad) iy (dlygle Cladinds (32
298 (o0 d2lge Ol b o o Conl (o 5 STilad e (g 3L (e
Gl S wBsw Mg o el ol Ges g Sub s RS g
Hiled (o s 05 sl 42y
00> o] dilale 0ad Loyl Jols By gl A yd gLuS Wb g 1
sl gleds 1 5 S adgu cpl i)l (olel lads 0399 SUdyd 9 KUy & ym
ol ] (o 2929 4 00 b g E (bl 4 Cungy oo (1 a2lge b
ity oo 3 A (681 S (Bl o i S Lyl B
aesio |y ey @Vl 5 g el (093 8240 (SleS didgw 2
oMb gy Jold @M LBl 08T puepd p 0d)ly Slodo oS ) (e
2 Al ol plaS mbliS ygn oblas wgd e all 5 Lolel ) vy
ddpw) (poyd Bos 4 (S A o, m DpS (o y 3 ) idn g3 D9
o ol b b g (2 oS e Ky & (03] S WBgw Jore > il
dlo (o (Bl Cangy g (5w g Sl aB)S ) ole cpaix ol (2L L3
by g 5| eyl 3dome A8 pd B2 pd SleS Wb gw (—alod
Whgw S9d (o Eoyd w35 S o)US 5 B e 0ad 5 g0 J5Ss
o 32 &8 WS ey ajr S WBsw pba ]y ped g Jol &2y sleS
ey (539) 4 9 o8lasdl Wil eyl (g9 0asl il | laisty (pam
23,5 o el ol ela 0,8 51 oy
5 ool Ak ploi (S abgw ol )3 lpgw &3 LS widgw 3
S g 135 S o)L Sl a9 23,5 (0 39 JelS Djg0 4y (s



(c) ketabton.com: The Digital Library
ol Gigdnsd s el Y LY

kS wbgw bl b ddiod pow d2)d (beS aBgw )5 (0 Ojge
Sbap Jol d>pd (5 didgw bl .l o dblsl ped ds)d 5 Jol d5y0
svas sbledl (38) (I Cund pow d2)d (S b gw 3ble blie ) 039
(S35t 095 s SRSy 4 pgw A2 pd (5 AiS g Ml (0 33 336
SRS Wb gw (90 My (oo 00l b ol 4 flate Epw b g ol
& Cugy podilegBly IS 4B 5 1) (SYsb Sldde paw A3 e
ool (o ol 5l oSsle (ol cinms poldl cllls Gl g JS

Dgus (oo plol G gy Mgw ]

MG ) § (S g

PU 4 (o Slaage by FEIUST (13 ¢S abols ol g oy sl olo (b2 53
o3le (pl codds 0dsliey ol gub 5 oy sl 008 by &S sale s B3l Lawgs Wy
WS o cdablbre gl duS” 31 )0 1) ugid pue

ool oanlito LB Sl 4 3l 253 8 kS 9 0392 ST o 238 sy
Mg oy 9 Sl 2 i sl ST Oj50 4 02 b 028 I ol 0395 Vgese
Cuwgy 3395 (o (58) 3l b gy (o (S g5 5l Ay dlis dus &S 398 (00 0> 55
D9 (o0 @l 5 4

L ld) 2 ACNE 5 oud ©2 (S90 9 Cangy (2 348 b JLWB L Slg>
D)5 o A » Cusl)l el (sl sla ady Sl o e on 05
Bl L o)) sla s 5 a8 (sl any S gl oo 4SealSin
O i Cund 1y 05 sl )] Al doni (o bl jialS il cou gludl gl
oL & 5 ueyinl as SHB s 4 e abojl b ST e iy oleaS 0385
oo, Slo 4y i c>9ﬂ Jeis! dip o dods L;;LJ A Cavgy o moyd Yo lade
a5 > & 0,8 0 g s (S dd] U Cuvg paoy g 4Bl dbdjl

3 Embryo saily 25 352 ga 40 pi8a adia 233 ) gl ) Zygote JiSis g N ) g -
Asd e K Fetus of ) s



(c) ketabton.com: The Digital Library
Yol plal gy plu = p)ley Juad

1 o g Cunw el uoydaula Gl oy 0 Cusd g ey el ol a4,
D)5 o Cuwgy oy
Cobll B el ey 3 (g3 S Sl 5 §ye b oas el o i
Dyu@)&owycgpdbbo&@wuua:bJy»dau.bdlﬁjsﬂ,ﬁa_u
Sl ol sl bl pde o bl il o Ll knlogde @l sl dogas
donyis 3 5 i b g 5SS Sloage 9l (o0 2929 41 1y 6y LI aidly dLsjl
5395 Ml rlge QB 4 & gy ] e D52y 4 (e W i b g i

gy s YV

(Acnevulgaris) o,STU ails _Jlg>

ygo 5 Eob pia &S Cunl g g 0 g (550 JSIed IMBT S
SS9 Jlyg 08 WIS e ddgeyp Sl e eS8
cdld 55l ST LS oS w5yl ol goy 15T (oL j Lel ePropionibacterium acnes
Sisd oo S 32 9 wpsSale 4 o3 L oS ] o gs 4y (3 o 00 > 5l i
Cuwgy (w919 SUSghe

Cgy o3l 05l S92 4 el & oy g 3l o0k Sl wlisedes
s B3k 5l wang pB9e 3 lgS ced 0D G 3)ly Cungy Bojb I Wgd (oo
PSS g Coaldl i ol 5> s 93 390> 53 Loy gy D9d (o (e 3)ly (i
o) ledie 23,3 o coaly Mg o oads Jite Cavg 4 (5> Ja.wgi.\&g Sled o
Ji g & &S Wl g0 0l 8L ad Sloj ISS puo a3l o Gl ye AT g IS s

L3 dedo |y ] 03905 dles jie 4 gy b g bles BLES]

(Cold soresor Fever blister) Jbwi JgU



(c) ketabton.com: The Digital Library
ol Sideid 5 ol Y w0

&l 3laie e yo ALl Loy g 4 48 Herpes simplex | Logyg bauwgs

Jud olo Sy B 55 46 gy @) edle plaS adgl (5 edgll ] oo 292

5 0o Gupb 5l Gugig gl o0 325 4 2le Sl lad ugSse sLiE 3 5 0ns

oled B,k 5l Herpes simplex 11 yugyg wlgi o 03905 Colpw (omdid g b
23l o oo 42 (65 Jto g5 s )3 2l 0dd e iz gl

(Wart) #3549 LS

Sl gy bwg & cwl Guopigl Jlyg e Ady 1 o)le S

9 Vg (o by U 2gd 4y g5 03 pubio S5 Ay | o 3959 4y Papillomavirus

Calyor el & Logiins g g g (o 005 030 (s 5l Ciliee (slo i b Lauwgi b
Lled o

(Eczema and der matitis) Cuwgy ! g bo351
Dermatitis g Eczema uuol o (o olo |y cavgy Skl &S SbMas]

sy 4 ub axlge by LB 8 g wigie ()l Oledl cle il e

Cowgy Ol s
Olasdiad g (S9leaS dlge 2z )5 sl by JS (py @S Jl Congy oy
ool p 1y Lol 59 o adlis b ) 09l 399 4 cusio X glass Ao
Clel faoms ) igd o Jat—ad Ol ity (slygle dadl lawg Ul gy
Flgs (o Camgy Gl whiles (o by Lgid 5 (35 lud) 2 Comgy Sl
gy oo & 5 Sl Cangy g Sl 5 WS 05 @ 555 eyl g9 0058 e

._)_);

A1 o Wi 1) Cangy by 4y il QLT il 45 (Sunscreens) cusg saS



(c) ketabton.com: The Digital Library
Vool gy piues = p)loy Juad

elyslo Gl Cilieo lsil s 3 1, gy 45 agled olizl *(LotiON) Lliss) o po)S
les clablono i,

> ous 9 LQ(‘_& K “«S90 Jobe U—‘ WJLQ.AO 9 Cwyy )‘ Lium f""“" 9.’ (o)
Jos G by g oaslig 1) Ll s ()1 (ledsn plod  idgy i ASL (o0
a byye gas Sy i 4 Ll plg oo ol pli g 008 S ) s3pm g (05

S5 Bl iy g 1 039 (> (SSy 286 o pyuyl xaw oY (1)
M@d)ﬁw_m)lux;d.m L;LQ_,U.ou"' '.)Joic;‘.ol:iuémm

JeSiss elow)l BUI o slaws (ggls (bLs )| guad 5l 4 o> o Y (D)
ol 005

el (53 S599038 (5lg8 ()95 e 2 8IS (o Cangy (25 Blate y> il s

N Sloiw s U (iigy a5 5Lwanog baulyy 12 Jguas

s s

Whaw by 3 &S| Ged Epm Olg)S lgziiel Epw jre | Sl e
Wled o (angrs Ll e 2l S
pidoline dow by Al Sl SMae ALS b cand I | SMae
Dige (o0 E98g 4 (S A gw Sl (oAU

Ol el 3950 0l lusl 3)3 Gros SleS wBgw 3 | (mas e
Sleog] Jloygr yui clalé ond axlge oyl il do o b
D)5 (o ras e sy Jloygh it plodl el prnliy
(0l >)Norepinephrine 4 Epinephrine guiy sbajl

2 5 G sa (S Ssie Aa b sdiud (e sade b Jslae %



(c) ketabton.com:

The Digital Library

Ol 3938 5 ol Y LY

o 5 3 piylion gl (58 2 oy Jil 822 Ly
Db (o0 e Ol Ay (38 Al

Bl s cacl ppnd Bgps sy 9 ghaw (i3, b
g gl 4 3 B e (e Bl 3 g 0d 9b
o e ily 208 wr p 05 (e Sed g bl
O o8 a3 obdjl ) e e | BB (3500 ey ol
= (Venous thrombosis) ey ,g o ad fSits el
o b lad el oad dono dihio 4 et b, g
D9 (5

Fdn g 48)S s gludl Cledl 3bajl od)ly dedo Zuly
ol Aaled gl 4 el pipw Caxs

b3jl s amlgs i ola ol Dl el pyg 5wl
O 43lo g pidalice maw 8y Al S 5 pudS IS >
Do oo 0453 Sl S

ool 58 el (S g donti 3 Sy (5 A pas
Cebodg) Bupb eyl 39)9 298 (0 S 5 So S 83y,
NULrents dasls piwew Sled (oo zudyi Iy a8 bALS dizd
H gl e sl o8 dlod (o0 o S8 839 3oL 1
Wl Cyg s Ay Canwd

wby s 5 gl 8501 ollaa |y o) i colld L 418

Sioles (adgie

25 93] an

b9 o
Oy

9 Solae) piwm

S aee .- .

5901 (5l 3




(c) ketabton.com: The Digital Library
VoAl gy plues = p)ley Juad

oSS ooy
1Sy calio SlaMhaol 5 SlalS L1y L3 ©Mes JB clals k) eglan
5 Eczema . s oo ol |y Cawgy bl & SbMaw! 1
il e ( )

o Slhege g ogisd s oS Abls @t g py sloole Gl > 2
ol 0045 00 ( ) pba

D9 oo bl ( ) iy Sl bawg g0 3

s Moz & 1S pasedio wlox o Jlis 13 () 5 (o) 288 L gl
295 o gyl Jold o Sl B2 (SlS a g ]
o 003 1y G g i Ly o331 (g 0 (B g pueyigels 2
Soles
oo alyiul ds o clls 03505 L) pyliio Oygo 4 (BL g9 IUS 3
Ak

ol Gt e S Ol D sledun gy gl 1y sl op e colia
20l 29290 usly
Sioe slae 1
ol oy gl g oy jl USitize (b S o jal 1y s (@
ol Uil g (o)l Glib (gols ([d A8 o gy oaisS Ly B3be (C
i 29290 (5,8 S 5 il I Sl 2

o [@ 0 gls g (€



(c) ketabton.com: The Digital Library
ol Gigdnsd s ol Y 4 q

TAS o S s90 b b slpglezsl 1 S, oS 3
.Cortex (b Shaft (a
Lunula(d  Cuticle (c

(sblie clinoy IV
Mo JB sl oy y) o L cbMasl i colis
A8 Sbsl (B)

B A
2 J9ysS |y Cangy Sy oS G 855 z;u( ) 1 1. Acnevulgaris
2. FErgosterol
S 3. Melanin
ool D peoling &l | i B3lo 2 4. Melatonin
o i B3 ) 5. Fever blister

Herpes Smplex | wopg bwg o5 cal o pduye 3

o oy & usl Glito e Al (slug g 4 &
Sl ol ( ) p—



(c) ketabton.com: The Digital Library

Obu3 Aulsw! el

Slaal

b 35 ddled 35 Lod fund ol dallas I e
oo sy |y (il g wShie gl plesle 1
Aoles ol 1y OlgFiel maeyi 5 Gaugss ) b Slgsiel Llose 2
Aoles ol 1) A duiB 5 1 (gt dedmes (eges Bilaie 3
plidy 0pols (K aupeS Ly gyho duyeS 4
dales ol 1y e S o aslis |y Jolie Gilises glgil D

Gyg e ClSenl w4 (AIST bl 9 (19 S (909 b eyl ¢yt
Sy o Ol g o sl 5 K1 ieulSul piupms Codenge ol &8l )0 D)
Byd S > gl oblgy ol ( 3D slacl 5 zludl | cblas (a4 ol IS
o & SUs by > Skeleton Mol by Ses U s i aidle 5 Ll
2B Sl ok s (Os, BONes) lgscinl gxe cpl B 0 Lol Sl oSt
Bl (oo (3 deds Sl g ere i g D) 4

e ) o (S8 bl gledl 5 il 5| ol JSitto Colfial i
bl g oy dedgpas



(c) ketabton.com: The Digital Library
ol S35l 38 5 ol Y )Y

oS Sl VSl and) ol jhde ool LRbL) 5 by 9,20 @)l S ile
il oo s o (slaplis Alon |, L]
Oloziiw] & duslie )0 Lol fcwl Comw 50 lgowd b ;0 By pad a0 g b
(MOGel) 5 iyt by o plosd a1y o3 Gillsy idls oo bl j2i
2 hled (oo a8 (095 5 (wsid (i 0l ) Llpinl b asle
ol |y bl o oniliey Lolio 315 ;o 1y Loglyinl claleml cuisl s
Loladlo 5l (pan )3 ol m2 wled (S sle Wl Sacl jI L sule o
ol |y ool (ool lS g a )l ducd g o 428 sl S it
il oo bl O 5 a4 oSl oy e oS le il b by pad el (o0
il 5 dS e (lefytn 5 358 Jali gl iy 6 oSl
Ao Wled (VS Wl Clb o didy wCuwl pSotiume 5 Cows Co UK diline 034
339390 ldlyie D9d o ol plSoxinl cel co, SIS 30 s gal la
o il > Wl oliel i A5 a5l 5 ool il o S il
Cuol Hydroxyapatite pb 4 cubwld pudS slodinw S S
O 9wl Luuai
ohiie by g i ol s S92 clys g e S5 s s o1 -1
plael iy il o 5ilh0 06 oy @ awlie > 1310 gledlgSiwl e
st sl Slglgzeal (b (Slod g (SBed slacl el
wle it 5 oty Jrgb sledlytiel 4 dunlis ) 10U (gledlgstinl o
WCawd Ay g b A slpglgzel
ledlypil | pdm wile )b S g g s S Ioie GlgFml e
diwr gl 5 (Scapulae) s’ L als Sly gl da 43 cdeonen
(Sternum)
(Vertebral column) <l,as (5w (slaglgseinl Jols [pliiel glodlgscins] o
S5 S 358 Sl | izeie €iSneh 4 g0 sl



(c) ketabton.com: The Digital Library
VYY) oSl

oSlie olescl Byls dgvg lesinl g5 9 Gidsted ledle wluly -2
(Cancellous bone )  suiwl lsscisl o (Compact bone)

31y gl ylods b

s jl o Digphysis ol &y (3550 Ao G 5l ol JSie s gl o
Sz 58 ol o EPIPhYSIS pb & Sy deil 95 5 oad [ o820 Slgoeil
(ool (Slgil s dilate o5 (21 1S1ye Syl g SHL b S 5l cl
1505 sl U a8 1y 3 Ll clale] Sdie gyt i Sy ] 03,8 ol |,
&S o cdablone STSka ol 13 1y ol g Sl o jbo oo o

S 5 (Epiphysedl plate) 05 doxio S sl a3y Jb 53 jls szl S
dibaie (555 (ol Ao il (0 58L3 9 5 () o Aol > SliS Bypa8
Bypat wles (o By plygeil 1) & Sloj cul plogial (15 Jhs lp (90
s & B Bpo ond pags ol hug g ) e e
Sl o 3L (Epiphysesl line)

s Ll Medullary cavity b & (555 yo 88> (glyls 5150 (sledlgzeunl (&L oyl s
Llseinl S0 (31 (i g 5l sldloanal 8 (ol 3 S5 58Ls )3 0>
3o bl Fpw b g 35 (Bone Mamow) sl jae jl shoae aliad cpl ol So g8
oo 3 U 355 gl jia ol sl o35 pm 8y J515 13 pyi g lgsecal
JUb! sledlgsinl sl o g5 Sl gols gy plesanl jhe cusl oad [t
ol Aibly (o0 & gl jro yidi jlade sl @l ol leglgeil cunls &
L3l 5> e 05 et jre ay |y 263 gla o Glgsin] jre sy sl SO
2l 38 ol it g oh e s sl 4 Gy gl jre (L
Do (0 dgame Byl clpilgseiwl

B3y pU 4 pSlte (bl s bawgs 5l el ()18 gdaw plasl sy
ol (gmae gl wB)y 5 o kS, s o (Periosteum) gyo b )
S5 bl s 5| Ui Loy 5l ol (35 po byin graws ol 0 okiligy



(c) ketabton.com: The Digital Library
ol S35l 38 5 oll Y )Y

ol Endosteum ¢ oy uwl 003,85 il (Endosteum) 131> 53, pb 4 5
Gilwg g paew (vl Slpe cpl cwl Osteoblasts jlu lssuiwl @l e
(BL ) wyls i lasin

. el st
b 3 S ST S S e it
(proximal epiphysis) | : 2 ¥ S| ,11 clisagsie
2 7 AT 1L (Endosteum) iz o2
ol Uik L (¢ - < _ :
(Diaphysis)xsls | B R LR N ik
| s il B
(Periosteum)e = — %3
' 21K )y s gla 40T ) —— )
1 Ll =]
bita ) 52 38 ol _Hi

(Distal epiphysis)

o Jesb el Sy gl oS s (8) Sl ol egll 31

(€ -0y plgmad Jb igb Gl S sloml (ol sl (B .0, gl

Sl olemriwl 5l iy (A3 o laie
PO PR PE Vv

I omawl Slggwl zludl (YL 0 S5U Gidey ©hee 4 wSThie lgsil

sl oyas Bh o Ulescl clpes wile o 1) Ly sllesail by g acil
sl ais 1S ellasie ples j Lacuna )by 1,8 Lacuna pb 4 s yile Soo8
JU ol 1 asgozee ) 5l S o il 00 palais yopgle JUIS GBI )3 Sigd oo
e o b Osteon L Haversian system sl 4 S5l (sl aals 4 55510
Szl plas 4y 1y (puas o atdy 5 o9 4l dlael ezl Job j3 (655 00 JUI
S o Sl el > Osteocytes gy by WS (oo i
s b e Szl Candiculi pb 4 SasS Jhuw U S5l > Lamelae
03y9] waly |y SV i Candliculi o5l o Juate ,503en L |, Osteocytes
aw 5 s 0 JUS 3 &Bly 98 lS) 0 S Blge B @) Jlgsal Ol



(c) ketabton.com: The Digital Library
VY ol oSl g

WL el s o @5 o8 S5 & 35 |y (Bl Slse 5 sl Juate oyl
S (oo Juate Soden L) plgil (J31 5 ()5 gslaw 4Bl sliel Loye 5 Vb
Siso ey b, allb Lamellae > Osteon 4, Canaliculi
$F e JUE 5 &l 953 Sy @ (B By g (21 83 3 b kS,
Sk jlodges S 1y 55 e JU 3 @ly S5 kS sise dlge Sl (o 05>
Lles oo (b 1y osSae puue W5 lge 5 led (o dea5 Osteocytes 4, Canaliculi

@)

celahy 38 pallinia s SieY Axid
s Jualg st
e 6K JuiS
JKoallanta gl Sua¥

i ;lmuum
So b @l sl S plelo (B) o1t gl dip b lezle B2 IS
©C) gl Glgminl Sojglgimn Olisly plazsl B) .o 3 Lise | gais
SSY o U3 5 olugetnl SO (D) gl S losslo

JE STV NI v

S e i g anily 8 s sl slalel 3 (bl gl

P 6 sl aomiuo b g o abes 51 oS 5o gl ol o> oo S5, eyl
Mo el Trabeculae )b Loleidlo w4 caulin a5 cul Trabeculae
Olgeinl 320 5l Trabeculag (yo (slalias o o lsloscusl plSocinl cely ;g adls]
Lamellae ., Osteocytes L Lamellae  pais ;| iz Trabeculae yo .cowl 5
JUK plas” 486 Trabeculae 4 305 o Trabeculae s)ly So5 S plaS RO



(c) ketabton.com: The Digital Library
ol il s ol Y Y 0

sl @l 4 Canaliculi b | 03905 S5 |y 9 skSy (sike dlgo
(325 3 Ss) 54 oo puiiiio Trabeculae

(Bone ossification) ¢yawi oilgsciw!

) ol OSEODIASES Lawgs gl b diblo Syl b gl
Sleliw)S 5 (B Masan 2Ys ol wgas pSKple oS5 Jold ades
JolS 90 4 S5 ile Lawgs Osteoblast <o 4SSl 1 aw 295 0 Hydroxyapatite
BLisSl g o Osteocytes b lgsuiwl Db b0 G 4 Jad w5 dblsl
O 4l Jold plaS" 0 457358 0o 0 )3 |y Al po 93 (i Ao )3 gt
g (o0 adgl (Pl g 3 ploal (S le
wolis (bl zlal J30 p olgsenl s asle 1

B ep oMb Sleswl IS5 93 pa Bgpac B oleel ad asle 2

235 (o Oyg——o (bl Sldlozial 13 wh g oSt Slodloeial

sl 31 > Osteoblasts & gd o gdly loj lie 51 i Sy
sldloinl 53 Cuss dloe (pl bl (oo plpl W4 98 olis (b
23905 yins] |y ol gl (la 428y o Lo OSIEODIASLS 5,5 oo )0 Ao
dlos ulos (oo Trabeculae (yibo sy Slosial (uSo il (390 (el & 4 g9y
Aol o hyinS S ye oyl 5 Trabeculae g oad 5T s Slgscwl jS1he 1 569
g il Sz (a5 gl Sl it b g o ot olypl yn 3 Ygens
S 4 NsSe 4 She cpl (295 bz 9 0 S)n Sl ) deomen el
didd o S s ob o g a0 adgl ad adle 5l e Trabeculae ol e
5255 5o gl |y 0 sl b 5 450 Cony 005 5,50 Trabectlae s

Sb 5 CalSal g oxledl slglgzatal 51 g doomen S loglyseinl
soges JS5 oS ond bl Gl 5l Sladgpas | (Bgpas J3b (1d Sl ddes
Mass ¢ Sy pas 5 yud Slemaiwl fbys 3 ol o BLESSI b 1y Jb leseil



(c) ketabton.com: The Digital Library
YT el Sl ptanns

SRS i b Bgpae S ple e (o0 g a8l 2Ll (Bgpas o
w3 oo S5 1y a5 gt 5 0 Sy 00 s S

Boras 0y 53 5 LS )5 &ly Bypad 5 ye pd ales ol Selin
odi] lysiil (26 o p 9 SRS ypa> Hules o ge2s (Perichondrium)
Sgs Osteoblasts 4y s (opme U (blo)l zlusl @l 51 pan B30l 0 el
e S5 5l B aaw GLLI el dils Osteoblasts oyl dass
05> SRSy Gl o8 D9d (o0 mpS 4 has By pad By cdlale (] )3 5 S8 (o0
Osteoblasts .isles 0 Soyo0 1) s Jlosciul 03505 Ay (63805 STy 30 &
o2l 350 Ll 0 455 030 Ly pié s Lawsgi 45 gl S50 )5 1 olalias
oy Gl b old omdS Cgpii uSuple )l olihe imd o 3
ly 0 soumlS” S5 yilo ba3lasBly yisw Osteoblasts 5 Lgd 0 63,55 Osteoclasts
Ailes o olgiel Lamellae sl 4y g9, 03905 yiu]

S m 3 S5 e by So il oo JSB it Lol BLIS ol o sl
4 Osteoclasts lwgs odds cownlS” (slodgpac o lloscinl 0 o3y65 5l 5l 8L
2 b gl 5 po opagd 5 2 29 oy SlaFil jia b Tan o 0l e 22
(BB USs) 39 o a3l 5

(Hyaline cartilage)Jlis < s ot

i gATl g 4iale S

AU |. Tl __J_d‘_-d

£ 5 ) skl

palsi
T4 g el
) LJPlﬁ

\
— oalade gy pal
]

B e aiiy L e glsail

\" :j;/'l

S el s Slgsel 33 s



(c) ketabton.com: The Digital Library
ol 38 5 oll YV Y

(Bone growth) ylescw! (gged

Slosl )y sl b Lamellae il i 5 Llgaul plad 250
S Sy 2 e Oyse b)) gl K3 b g cawl atily dgmg MG oS
Sele 5 @pd oo > pliiial a1y i gl (il Osteoblasts
b oo b5 e Sl el aad e o Slgscil

doxiio ) Al (oo Lol 3 18 iy (Lol @i & (gl (b (555
Sla dxio 0anl drwg dilale > Bgpat Ol Sl ey 0 5y b ol sl
(ol ygree Azl )3 (ilge Slaigin ©yg0 4 b dxio cpl b (o0 3b3)l 53
b i o ol ploilis g o el Jsb b3j) el ords wdats lgsctal
29 (o0 (oralS Bgpal uSuyile g pe (0

Osteoclasts lawgs Iy 1,8 sgd S5 ddlaio > &5 Ldgpae | (g5l
Osteoblasts .5gh (0 2925 OSteoblasts lawgi 0350 (slaislugydisS g o 0365
01 oS Bgpii paws 1 el Lamellae ol ey b 1y olyial oyl
o dxbio (£5:8> Cows 4y |y 0d Syl I g ddlaie ales ol iled oo 5K
(3B JSs) wles 2 1 530
(Boneremodeling) gl (5 3Wwgs

2 oM JLid o melS gaw )3 Ol HRb ol @ gl by

Jold 0035 aBly Lglaseil plos )3 ploeinl (gilug 29 (oo &Bly Ji5 55 5 culSul
dayyd Mdn lgstiwl (ol Cgwy g Osteoclasts lawgs desdd lescunl (3505 490
2 i ol sl aio  ond il Iy lesal (gjlwgs Ded o Osteoblasts
S5 > Sl @95l ol silog xS (o g Sliiel goed Ol
ot Slale )3 S lodgl ol 5 (gl s3log o)Ll b (iluan g5l
gaw S plozal &5 0l oo 3b3jl Slej 1> sl G jlad g b il (o
o oloj (ne 3 led A8y (58l sl doxiio 03505 gy (L (gl (215
(ol pls Ded o 03y 5 Osteoclasts luwg (555 e ddhie 0 lgmwl B
55 s o oSl s culid bl (o 2s) oyl b ASelSin



(c) ketabton.com: The Digital Library
VYA bl oSl

coosas 501 3L} b lojen (535 po byin 55101 ST D9 o bS sl 03gas ol
3y (oo (i g el gl (Bl ced 3b3jl gl

F ke Jloygs szl lp sl G g3 mualS” (ol o5 0,33l
Gjgpe Sl Bgae Sy ) (gt mealS gaw (3 Sl (b S Jlesl
flod (o S 1) plgil jhe S il (o Sl (55 S s o5 Sloj
olod (o Cgu Lglgzial )3 398 485 IS B)b S (BB laie aSelSin
L9 00259 b )2, oo Dy90 Sgaygn J3yiS o S 8,5 90l

B leS wrp ord muus Wlpinl e Cgwy mandS 245 jluie S
oS e ud adle S o Jbys Jlesl plxl gl oS cuily wales cail
ool 00235 aglgseianl (10 cinms el (s 5l odS 5L e (9,57 550 b 5 gt
Wled o b dtwSd (gl dminne |

(Bone Repair) ylgcian! pao y

dsdo 30 olekiml (0 3g350 e LS WSS o el S aSlKn
59y dw U g0 Wad oo oSl aisd 0d dedio o 0 g 0l (gl 9 W o0
a3y b )y 4 g9 b jobme gludl Sl g (198 lS) b (035 5l o
Olezil G 3 1y (blsyl gl 5l o 4l 8 clpe ool 5l pan bl o
boar &) &S o |y Bepae plin LSl 500 Ol il o g 1) Olalad
Dgus (o0 b Callus pb a4y anslss lgscinl 90y )0 zluil (g5lwg dilaie Mind (o
Aoles o ot ezl yidle 4 gob ol willS ,ly Osteoblasts
J—oSS (A Sl I ey i G5 Ul l-*J)-"J il Glagl jad asle
cel eS8 i bl o SUylas ol ol S e pl j3 Ded o
4 il gl dlaso Wl o 0nd 1l (wSopile b S3U L g b s

iy ol g dmd o oS e el 4 1) 05 sls 0oy by yum o,



(c) ketabton.com: The Digital Library
ol 338 5 oll Y ) 4

231y ole ooz WU anaSs il oS (Sl 09 (oo JraSS lggeil (g3logs
Dg Jaled lslgseiwl 4y 1 5 (698 Al ddlaio Wil oIS ob ek ST 5,8

Ol Culsiw! 04561

o S5 gl 20651 ] Sl s o 00 I35 s &0 4
sde yw by Ay b g 4zl cgles ;303 3,8 4 (63,8 5l o sBly slaws sl > el
(@) 595 o it (ige 9> 4 Glasl Gy ClSal g o g Ldlginl I o
(Appendicular Skeleton) (g5 desess oSl (2) 5 (Axial skeleton) (s oo caudSl
(34 Jss)

®  (Mandible) syl
_ Clavicle

(Sternum e a5 1 | . g
Lo assi —Humerus —| £ 4 (Ribs) b <25

/ } ol E

. (Vertebral column)

T Sacrum

b jEE oy g
Sacrum 7/ I Radius

—— (Femur) ol olsaia — )
94— (Patella) 5 < :

1 r-‘ Tibia
|| || Fibula
il
! Tarsal
% Metatarsal
“—  Phalanges

lah
15 ldSl )il elos (B ol elod (@ el ol cull B4 IS
(0,5 )3 Seogill Copmsg

&3m0 CalSd

4uib 5 (Vertebral column or Spine) cl,is siw daxes 4 (5y55c0 CalSiul
D¢ oo puniss (BON thorax) i



(c) ketabton.com: The Digital Library
VY o lal oSl ptans

oo

Do oo didlu Lslguiwl diwd 9> lawgi desres

(Facial bone) 90 (slglgsesl o (Cranial vault ) yw dwls sl
e e 0 ol B oyl o 29y 4 1y Laalpd oo dulS iled e clilis
Olgzciwl aslad 14 ol b el OT O Hid a8 S Ojao OT ow zluil
odd hate ;0155 b &g lgmiinl ashd 13 05551 o 2935 4 1) &g leid b
olozswl jl @jle wad)lhs ozl ey o S5 1) Ojao bles Cuowd
dw lomed il ol domen b Syie fuate § by o5 cul  los dsY
iy ol 4 ) dezg awg b5 a4 (Auditory ossicles) lgus lescl
sy o0 2B 4y dosmen slislyseinl e goome dlass

IS by Cus dezex I Jj> (Hyoid bone) wiple s
poals g dosronr & OMiae o bl lws bl ol 0is Jinte dosres (slaglgzcinl
ool Jlasl dad il )8 oymus g Jliow adYl o lesinl ool sl fuate
g0 Jd > deomer Bhes lod Jloa 9l (o0 3929 4] (L) 5 (05 e Al
Dgus oo 03 )8 aslllas
oo (il glod

S 1y Bl g0 51 S5 Liso Temporal 4 Parietal  slyl gzl
&lg 40 SUtUre (e (o Juato [0S0 b jw (gl JUS (5 lescial 9o pl iy o
Lols il o Jate ob b |y domes sleglssiinl 45 Syomin pué canl ke
(Occipital BONE) yu s sl & Wls ¢ Frontal lescul 4 Parietal lyscl
D> phe Canoguas cpiix> Temporal loscwl ed (o Juats
B3y & Sge glpel (o) Sln U5 Sae e Sl Ehgw So Bl e
Gl Flowo



(c) ketabton.com: The Digital Library
ol Giglnsd s ol VY

S odalp g & Tempora - lysel (Mastoid Process) Mastoid s.51;
Gy 52995 990 13 45 ()5 e e Al (oo 0D o> (yBeS (IS
Sl aze Mastoid lgseinl 4 ales 0 (55L

plaB 1> g o 0y Tempora loscuwl plaé 4> Sphenoid Jlgscwl 5l oisy @
Sl 4 & (Zygomatic Bone) SilegSold gl Sphenoid gzl
Joo a5 (Zygomatic arc) SsleeSls s ) 518 g e o el
9 1y b JSias el Zygomatic 3 Temporal  slslsscunl il Juate
Aad o a5V S oMae Jlall gl Gyae Bl

4 Maxilla sjls o |, Skos 45Y) Mandible 5 ligs 45Y1 Maxilla e
5 SBsd sy (gols Maxilla wei o JadoTemporal ezl
(3D ) wisl o Sz slgliss (9l Mandible

Frontal bone
(eon ol i)
Sphenoid bone
(adhsimd o sinl)

Coronal suture
Parietal bone
(il satad)
Temporal bone

Lambdoid
suture

Squamous suture
Occipital bone

(s o gl pai)
Zygomatic process

External acoustic meatus
(58a 223 3) Mastoid process

(5235 +25) Styloid process

Mandibular ramus

O ygpo SlelgPeiml b dodnon (olud (slod



(c) ketabton.com: The Digital Library
VYV ] ol

(Frontal bone) liw loscul 395 o o> pli3 I &8 age sloileisbs
oo & Ll3de py pre Cwl Mandible 3 Maxilla « Zygomatic -)lgscul
2l o (Nasal cavity) i sl 0,8 o (Orbits) b asus
> 8 551l i &0 o5 51 b gy (£l aBy56 dn B
L) o plodl 1) puin  alablowe dabg pa cdBis (sloslgsiw] Wwiad o 355 30 0,
Sl 0o iz g B g g o iy Sy e Jlatl el on
G 5 G sledlgm deal S bl o Lo ojin S5 b bl el
Cogo 4l g B> & ae b 3) 5 G5 kS kg il Bk )l B
il e Gk ) i (Optic nerve) ol cuas il o Sl
s 8yi 4 |y a8as Nasolacrimal U .buled o yee yw dwlS 4 (Optic foramen)
S by & e S Sl Gl Gk 5l a0l aleme JUST ol les (o Juate
9> 4 Nasal septum ol & (¢ylpd buwg o byis Do o Jite (Nasdl cavity)
s Sl &l JStie (g jlges Sl (IS0 D9 (oo el i g ol do
ool 005 a3l Gy paé 5| s g olB is il e (Vomer)



(c) ketabton.com: The Digital Library
ol S35l 38 5 oll Y YT

Coranal suture
Frontal bone
Parietal bone (s o)
(i Gs5)

Superior orbital fissure

Optic canal
(e i)
Temporal bone

Ethmoid bone
Lacrimal bone
Zygomalic bone
Middle nasal concha

—d of ethmoid bone

q
1!'

N
Y

Inferior nasal concha

| ¢ “i‘...“?} Vomer
andible ‘ ofl
?:_.L:.: lila}"-) t““i""!‘,‘ Alveclar margins

sl w8l daby o)l Sloinl Bl aw g by (Sl bl 5l S e
S Sl ilgp 905 15 5 ooy s ke (2 (i 6yt i 3] ke
D98 (oo Ll 3y

2 Soj sl oy gl 5l )15 g By b 6K 3 & Slasel (pai>
Bye 3 048 Cugi Gl Cumcio by ojis cpl Ngd (0 jb (S By 4 &5 S 355
ol —5 035 loym Sl aSLlKn ule dag Wbl o arbsy pbl o W)y
WS (o g 5 0o 398 (o0 S 2 | Wb o>

Job > Mastoid olss lpmes Mae 2l (5 0oMe clhwgiow dasmes
b oy (595 JBI 4 By (oo algs Sl ool )l 18 Mastoid



(c) ketabton.com: The Digital Library
VY& ] ol i

Sl o Jaie ¢S @ 1y awy L5sS (Auditory tube) olgs g G ed o
(36 s.5)
o awls A0

& Logos 09 0133 YU jl cozron i 2813y 5 g ey Al (S oSl
J—elis s & plid Gl Wik o ) o AwlS S &S sl ) ends it le
@S Flygw cpdi> Wb o Occipital 5 Temporal  Sphenoid Ethmoid
D)3 2929 oy (5 aid)g)8

Frontal bone
(s o 50)

Sphencid 7 - i
bone .t B : Optic canal

(s ol A0
Sella turcica
Foramen ovale

Temporal bone
(i glsaiud)

Jugular foramen

Internal
acoustic meatus

Parietal bone

QOccipital bone
(2500 0 lyaSd)
Foramen magnum

o &lS’ LS 37 S5
Abd (o |y deomer 4 ras by ) 9 5 LS ses Bkl kdpew ()
Slacily 3 als 5 ad) 4,8 45 a5 cowl Foramen magnum Lslysw ool op 8,5
025 ool Sphenoid sl (555 i 95 (o e 2o 4 €15 ol Goobo
005,5 Jlasl (Pituitary) jdguls 5a¢ Lawgs o 3L Sellaturcica pb 4 azsls asle

2,15 3959 dosros DAl > &S slaslosLw



(c) ketabton.com: The Digital Library
ol i3 5 ol Y YO

23 3 edmaio Rl 5l ey 2515 )18 doomen Basl )5 oS cloBlym I (5 ke
Occipital lgzcul j> dosros 8acld 35 10 U355 10 peiSo (yolysd Milgd oo 0l 63D
o Gl dod) pU &y &5 LS (gt g decmer (i Jade wild 9 Bl (glajus D)1 )13
Jogb yo 93 )15 41,3 pgiSe cyelye HLS ,3 e 0 b (Occipital condyles) (¢ yw
sdel p Temporal lgiul los pdaw I (Stayloid processes) asle o} 5.51;
DS o lide Wlg5 cpmed Il By pails 4 by Gl > a8 i
Temporal lssesl L Mandible &5 ls (Mandibular fossa) Lo S 4y 3
D)l 8 Mastoid 61515 plad (3 35 o J—ato

Maxilla
[y (EEWG-) ]

Zygomalic bone .
Sphencid bone

Temporal bone (greater wing)

(zygomatic process)
Varoee Foramen ovale

Mandibular fossa
Carotid canal

Jugular foramer
(il a 2 3)

Temporal bone Occipital condyle

(cs0m s dpi )
Parietal bone

3 Foramen magnum
Occipital bone

oo 5c8 138 S

sl (Hard palate) pb a 4 amd o JSi ) olnd G (i byis S

o el 5o g ool JuSts MenSla 1y o] ol s das pows 93 295

5 byl s 3yl o 3939 4 (Palating) las Catw lgscil 1y o] 50lesdly pgu

ol bl dlazel Wl > il §) 5] oo 3539 & |, (Soft palate) plS a8 e Mas

;1 (Nasopharynx) 55 SlBgs jisw ¢ w 8yi (3900 i (sl S 5 bad Caitas

o (oo Gloj (15 2 OGS e g s & B 1) Lo g 0dgei akly (dl 2l (e
3B Js2)



(c) ketabton.com: The Digital Library
VYT bl oSl

3jg5 dodeoa
Je g bboad ) opad 4 e AWl Gl Bujle sl slig S 5
degtond cpl 4y o8 din Sllasil LB g )3 5 005 Slsseal K005 b by g (S
(Anterior fontanelle) —— olss Jsligd desl o5 Sy isS o Fontanells
3 g e oo el dljg g @ge )3 1) dasman (sl llanil B)LS, I e
Szl by g jae 1)y b abaly 53 (gaiedi)l Oledbl Gl uad )b 51 50> )b
s S anle od3a U Fontanells wi, bl o cund 4 dosmes (sloslyseinl 0

395 o oS5 A
88 (g

ON 3 U domar (Jlod (yi5u I oS Canl CelSl (550 peme Sl (gt
0391 3yiie loscl B 5l JSize Yy jl B @ i o)l sl (Pelvis)
a0 oy > e gy oS plol

sl 7 (Cervical vertebrae) 5s)5 wlyas o

gzl 12 (Thoracic vertebrae) s diww lysb o

«olsiwl O (Lumbar vertebrag) (s ,o8 <laé o



(c) ketabton.com: The Digital Library

Ol i3 g ogll Y YY

ol 04 LSS ol p2 4y gzl 2y 5l Sacral boneor Sacrum e

Anterior
D8 = jee 0l 2 =~
(Atlas) L)
e
U e e 7 BRI
(Axis)

2 N

Sa = ea il ,é’” tﬂ
REN

me w2003

—'L,L;gé_v
_Bn

aille jla a3

ol y86 g 39

Posterior

— Cervical
curvature
(28 sbal)

C1-C7

- Thoracic
curvature

(Lore linil)
B=iqp

I Lumbar
curvature

(S slinil)
Li-Ls

—Sacrum

- Coceyx

JSJ;

Coccygea bone or )
Ol ks 51 Coceyx
A &S ol odd LSS
Js) wil o Jate ob
)
Jer &l S35 Sl gt
iz ( 33)5 (g 3 (ewlol Sl
O D oSS g (5568
e Pl ) b (bl by 8
YY)
Sy e OhE gt
5 Cooldiwl b o S 0359 Slgseial
4S5 g ool el o gl oSome
L o 0y (N duyeS Ay
AS e Ji e Slog slasl
el Clac! gl ady) gl

Sy g g o0

C)lf);> 9 0392 d)ln...u.g C)KP L;l)q-l L )Jl§ 63900 p.tal)s |) OMae JLa;l 3.,....»)

W02y (S g g ae o3y (sla s (i g (g



(c) ketabton.com: The Digital Library
VYA el Sl ptanas

O 88 Gghw 80 S et L

(Vertebral arch) , o,is wes {Vertebral body) . oib &5 Joli 0,88 ,»
Sy JSh 4 0yad &5 .l Wloj ol sl o (Vertebral foramen) clygs #lygw
b DN e SO pletle @lyEb den D S ol ord @Bly o plE L Kuod
Ehg— 255 (o 2 2 1) (2 0p8 Syi g il )5 0)d e )3 (g 0,8
s 655 o 1 3 48 wimd e S5 |y L oy JUIS L alib plas 0,8
Ll o bl Slodus Iy gbs o 0ya8 JUK )0

- Bopas i il (Intervertebral discs) o oy oo kSawd buwg @y
(D) il oas LS5 sy 93 31 kSmd o0l | Sopp Ligh o Juale o2 4 i
o 4l o5yl o5 ste gma oSyt g 55 yellionto (gl das 31 &S Lasoea Caanid S
75 dopi Sailly sis 4 & 2 299 o 4 B3le Sy Sawd 2 S0 5 (D
(A0 JS2) 58 o Jos

2 o Ef -
m'.,a_;!_«; aﬂl-_J

— (Spinous prodess)

o B e SR

L = s

et oo 0t Sy gl i glass
| e O s
.u'_"!j_,i = b \_"_'IL;' L,_J.mfm z-‘_"I-J
ot

eyl s Ly Bt
_L___'!ﬁh' b g, A8 8 Liala :MI-_J

S R A
Aila ja =28 )

L o_jga (gl 410
Sy HBgh (las (B 5 g 8yg0 S el 40 IS5
(e 5lod) (syteo 056 93 g5 (0 igas b




(c) ketabton.com: The Digital Library
ol 338 5 oll Y Y4

adhio y Ol 28 OIS

Sl &S 93 g Jgl 0yab (sluzal 4 ((Cervical vertebra) 35,5 ol 48
AuBl oo Gl—S S oy bl L 4l s 3)8 4 pasie Clogald
B9 O Gk 4 sl (SaoS Eligw s> 508 i I Sy pa ose bl
gy (o jro & Byl bl g 0,0

sl sk (pops lgj iy cle a4y oad L Atlas pU &y ¢ 535 5,8 (s
S8 49y cpl jlg 0390 (2 0,88 A5 W81 bl sy (o S5 5 aye (905 L8
IS o n o 5 |y s g e 3 5 el g gl 53 o Ly s
5 () ign 9 o 5 5 35ke 355 o plol ia s (5l 53 st i 5

e eS8y dasMe LB Jlade |yyj g (oo oL AXIS pb 4y ( 33)5 090 b,ad
slasDens pba o obly Glibl o Slyed 8y pl D35 o S 0,8 Cpl lawgs
23,5 o a8l oyl dlael o 0,88 A5 SBgd sy

9y S3b g Jusb (o)1 wlg; sol> ((Thoracic vertebrae) o dww 48
o 5 e 53 i S5 gl (5o Sl ol b ol ol
ol b 48 18 s 05 Jumto (gl

Llgj g X g 30 oy Llos s 9 SHp A5 sl (g peS Ol 08
e 5 (Medially) Loy & 5 Jigp e 355 i gl Al (oo (535
ohad s Jad sl pllal cpl by S8 sley 4 gy Slod e Wlg) et
oS 03 oy My (go yiiigy plSonil il 4y 0 K0Sy & oo 5 B8
53 o e JySla gl |

gl S IS5 00)95 (x5 ob b Sl plynl gy Sacrum
3ol 93,5 s b edg S e lgsl opl sy e |y SaCTUM pb s sl
b8 ety b Yl 5o o Busl & Cul g &S 4y o) iS5 i (5t clesl
b 53 3 SAOTUM by oo COCCYX & 32y 2 ol ) 5 29 (oo o (608
D (o JeSuts o iy CulSl i cp 00 Juade () sledlgzel L



(c) ketabton.com: The Digital Library
'Y Ol Sl o

0 Olywl L :Coceyx
Ao b oke 5 g Wi
ol 03)95 (o b 4 loglyitl
A = 18 JKs pls’ Cocoyx  (slyslgseal
/ o By (e oyl 5y bl
4 o 0813 g #lygw 36 sl L
s (@1 Js.5) sl
P S ohis asal 4 ks
> b olhas (K> a4 awslie
e 5w o &5 st 35 Ll (5 405 5 (5 ol il o S8 5 il
oMb o)l bl oo Jo 1y (03L5 (ig 9 o3 Sy e s (5ye8 b oS
O el yud OLES gt 3 3blie 4 Cuns dilale () (o 0)88 (e (SloSund
ol Ll ol sl > g pye sl odb )8 L cod 1y S ool o0

JSle QB X ST
(Sacral cqgal) ""., / /,./; M e

1

.Coceyx (jlessble 41 IS5

Cot Ao 50 g ,S0ded 4 lyad il SO P el bSuod (pl 0 deds Wl o
Boe > Ny (o0 03 (9 0)8 Elygw )3 d929e (mas b wd) ()5 )8 ,Las
yohien WSS o Sl 4 COCCYX ow o 4 Cawydl pandts b g oyl

Sy o mg by 40 0l S Coccyx sl

(Thoracic Cage) diww dumds
 je J3b sle lac! Rib Cage) b adyd 4uid L 5 ()l duid
Do oo o5 Jlesl ! pa > Cd8 oldl SIS xile 03500 cladls
dundd b oy Y Lasl 5505 5)lgd OMiae ¢ 45L WMae dles | oMae 1 (g5l
12 .Cie ,> (Thoracic vertebrag) iy oyib o3jlsy Jols dipw & )l> dipws

D95 (0 95 Ol 5 A Oyl (i)l 53 ol (Bgpat aled b b 48y



(c) ketabton.com: The Digital Library
ol S35l 38 5 oll YY)

Of Sldgpias g adyd
W LS 4 e )3 &S Wb ()1 (woB 9 (e > Sl b ac )
L (Costal cartilages) .o oy (shdgpas bowg g, Lim 5> g 8 fate o
OIS sl a4z, 3 o (True rib) 8ly clo ai,d 4 |y 488 can odjlgs
3 oodly (sls ady8 pbay SlBgd a2 b s s Wil e eawis (FalSETiD)
L5355 (oo e A il & losdtins (o 458 (Sladgpat oy 31 45 Wigh (0
db&gpbgcgkxc&%@.39*3@4:_656&3.63.5&45)4,5@]@&@@
o i gl s LBl ad e Al lySiu] 4 Logiie ¢ Ngd oo Sl S
5 23k by Cir Wl Jate pian a8y 8 4 Jgene Bgpad 55k b 425 om0
hate diw gl 4 Mg o0 DL (Floating ribs) 35T sl a2 13 o 4y 48 pmdjlg

Jugular notch
ool AR 8 —
7-1 28
Sl AS o8 o
12835
EVOVERRN P Sevt)

Do (o6 el Sy dw 4 &S ) BB g 0 ol Sleseinl dipw lgzeil
(Xiphoid process) 1ssa5 5315 o (Body) a5 (Manubrium) aws

Olggciwl o a5 (s 4 dile o ) Al lesuinl Cuond o SYL A

A5 L datwd djlo o Jabe ol b o 48,8 Boyac ol ¢ (Clavicle) Clavicle



(c) ketabton.com: The Digital Library
YPY ol oSl s

om el Al cpl ol el b oped 88 0l et e il
5 iy Sl adyd 0 oS B il 31 glael g d ol uly Cosbge
Gl dao D15 Coxbgo it

Slabapit Sloin g ol b 88 ugb 5 e el g 45 1A
Er jha 2L polle (gol> Al Pl 45 0)55 (o il 4 otin U pgd sl 425
Gl gl

sl & YU 5l & ol s plggtl Cuond o yiSe S gy B
Slisn JlS,5 0 bl o Bgpiae Sl 13 oxly pl Canl fuate diw gzl
B g i Jlesl clal Adee by 3 0ed e Sl o] oYL
SSeSs wal Lhot & sasd (Cardiopulmonary resuscitation (CPR))
2 Lwd o8 ya 15 ol joye5 ol 4 casndl | diow ozl o loguws (mildS
o) o 4t el o3)ly Hlid Wl ded anilS sk oliwl  (CPR) plin
(A2 JS5) 33,8 o)l ) OT 2j R aS A b ey glacl 4 0] deds 5 ylgzeil
9 dowond CulSiw!

Sl g SBgd clacl a5 (Girdles) a8 Joeus 4 (Upper and Lower limbs)
D)8 o il (o uate (5ysme Sl @ 1y

(Pectoral or shoulder girdle) g e W poS

S L ald Sy gl g3 il plogaal Hlea | JSitie (gyhe a8
Sl oo Juate i a1y JBgd slacl &8 Clavicle lgseul 93 o (Scapula)
ghw 93 bl plognl ol cwl JS5 e g lgen S5 gt wixs
ool e o 4y &S j dlac odg) yade S ol praw ol LalS g el8
el )3 &l JB b 4y tlie 5 S5 (S5 el S ogrg S o dasle



(c) ketabton.com: The Digital Library
ol S35l 38 5 oll Y VY

haio mhaw il o |, (ACromion process) es,S1 5515 5 odd 5 oo )6
Cuwl Clavicle sloscul )8 gl b ate e 083l) cpl 59y » 35350
o Gl ad o odly @S ezl JBgd LS o, el (Soop
Jlasl oo ¢ 4365 oo (Coracoid process) a3eS1yeS 5515 o 4 45 503 demg o
& (Humerus) ojb loscul pu o Lade oo 45 5> 41,3 (Glenoid fossa) wile
(A3 i) il o S g5

il (b elid sl (@ waxS slyslgsel 4 U

Clavicle @ylgsciwl

@ glginl cpl 08 (o )18 (3,5 Aoy 5> (Bl sk 4 &S s el Slgseial

S S oy dod > wld uaie GLLI 3 b sy e ojlsl g slacl

(agSD) B 5 (e sml) L sl g3 o> Clavicle slgseaul

Lo e A gl b 039y s Clavicle lgseinl 31 sl sl o

Bl oo o Gogee CelSl b B slael o by Jate S Jade cpl e
Dl o Juato &S 09,S152515 L Clavicle gl )6 sl



(c) ketabton.com: The Digital Library
YV e ol oSl i

(Upper limb) _Jlsd slas!
Cawd g dskw g5l slglgseunl jl cunl JSise  Sl8s8 (slac
(Humerus) g3b cylgsciw!

dLQ(." D9 (0 Humerus J.AL» 9 M)f 2 ‘) C))—‘ 9 bl O & ddlaio 9)[.)
5 0 odoldey Blad CBgpac jl a5 Cuol puid 93,5 o gl Humerus oSy
S5 Dl o Jate &S gzl 4 Glenoid 5,4 5, I |, Humerus
Sl Lisu 3yl )8 ol (Anatomical neck) ( Seegill 5,5 Humerus yu LS
K555 (6590 5 Sy (S a5 b deng Kb 4SS (S dus 93 HUMENUS yuo
@S & |y Humerus osss oo b 4eSS cpl 4y ar 85 slide a8l oMae .l

Ry A e Oygo & Gl )3 9 (o Wlgiel (SB98 das )3 55l gl A
oS oyl )5 Deltoid tuberosity sl pdaw Sl das paw oy Ly ol
Do o ate ol 4 s> Mae

@ Iy Humerus o5 wl oas Joaad o 0339 CONdyle & Humerus Jluwg> (sl
JUS 5 Humerus Jews skl > Epicondyles wSile o Junte slo ylgscul
Ll oo wolyp seln cMac (gl 1y Jlas! oMowe ausly 1,8 lJaseS

Lol (saSgds OMac polie 5 (598 S yil > « Deltoid tuberosity ;l.l
5 Deltoid M Lobul lil Uoen ohlSs)ys 5, (Jbe job lg o a sl
(4 [55) 8595 0 S, 3 Deltoid tuberosity

Jelw

s Byl 4y RAiUS § S oS i B )b > Ulna o)ls ezl ¢ ssle
3 a8 3yl e dgmg 4 IS I 5 aidygs Ulna JewSTy slesl o)l )8
Sy 41y gl e el i s oSome BB iy oyl (slosl L



(c) ketabton.com: The Digital Library

Ol (5919238 9 (ool

\Yo

505 pU 4 Ulna | ise o S Mo (5 4o )b clise )3 Cunyd gl (o0
S5k o |y 28] S diws y 453,13 41,3 (Olecranon process) (43l ,SJs|

Jate Cand i slplgmuinl b &S dmy o LSS 1) (g UIna Jliwss skl

D) Cuzae Jawg Bl 15 wile 035 51515 il

Jate Ulna el s HUMErUs L &8 5l s Radius JouwSly (sl

Jate Ul & coul Jate oSe Hob 4 HUMerus « aSlissl Radius »jle o
o Jlsd pd Canyd 3> o Ulna g Humerus i > Radius yw il o
o 90 dhae pb 4y g3b oMae I S ol @ &S 5l )5 Radial tuberosity Radius
Lo s 125 (gleilyeiasl b RaIUS Jlid (ol sl Lz (Biceps brachii)
050 Mlg; .yl I8 Radius Jluws sleal ol isw o aile 035 53315 Sjlw 0
(B4 JS.5) 1lei o pilyd |y s 15y (slgzialS) sl o suwgsdl, 5 oolg) siilo

Greater
tubercle

Lesser
tubercle

[
Deltoid- A ;

= | Deltoid—-
tuberosity 3 tuberosity |
i

" Lateral
epicondyle

Styloid

process

Proximal
radioulnar
joint

S Distal of ulna

proces
of radius radioulnar

joint

©

9L Gloseinl elid cles (A o]y cawd Wyl g Humerus 44 s

Coly s Radius g Ulna olss b (€ .95L gl s sles (b



(c) ketabton.com: The Digital Library
VYT ol oSl g

(Wrist or Carpus ) Cows &
S o g D o B |y Cawd S 5 debe e SaoS L dilate Cuss Ay
s g3y S 563 lescil cuin (Carpal bones) )5 el cudas I cul
A o S5 Cnl oo WIS g e Lol a5 1) anid (5 odved 005 pubas U Hkes

Cod

4 Metacarpals sl 2
gz oad Jog )5 sleslgze!
OIS WP PRSI g PEEN
SogS legeinl dw 3l S o Xl
{45 JS5) sl Phalanges pb

Cowly Cawd g Cowd Ay A (clos 4D S

(Pelvic girdle, or Pelvis) 8 mold &) wiy poS

& ddls opols (Sl 4 Sliog glacl Jlasl o 0 pols X a6
izl (Hipe bon™) cu—a lescinl 93 o pg Sk gl lawes 4 coul Llgsenl |
s 3l st o s Lol 0yl o g2y 4 |y 0 ) ot py Sl iz S 09 e
sl Sy S5 oS By o 4y Jfo5sl sl e lgsin] o By o 0
o i - Ll el e UM ] SlEgh st el 005 axsls il 0313 1,
ol PUDIS ()] ola8 = Sbisw lgseiul 9 034 ISChiUM

* - Coxae



(c) ketabton.com: The Digital Library
ol 38 5 oll Y YV

s 5 o0 uaie Lola3 PUbIC symphysis o )5 ;55055 b can ool

Al & Guas (S ddy9,8 S Wil o Juato Sacroiliac joints Jow ;3 pgySle b

b J.a.m: LY .))l.) 29 Gud U‘Wl ‘_,’_'>)l> CL:.M: S ¥ Acetabulum

b oy olsmad oo 0b Jate Jomo yS3e Jade )50 o 352 4 |, (Hip joint)

315 3¢9 cud lg5iul ya 4> (Obturator foramen) pb & Sy5 &lygw Cowl cun

) o),\oB ‘)ij )l o a).«o‘.& ‘_)il o9 (g0 Dgduo LQ)ML» )iié 9 OMas 1@»9} &S
6 JSs) wilgs o o S8

gk A5 olos 46 S5
(Lower limb) Sl glas!

LS 54w dLeg) slo (Tigh) oy csllssenal l cusl 8 po s sliael
ol

Femur ‘hbc\.,.))mulw‘c_gq)‘ Jﬁb)yyl)Bmw@&ﬁu')
Jiss e SlelysisS 5 aislo Jumke LS 58 ol yis b oy gl oo el
S g bawy 0 a8 SlbssS ol Wil o Juate Tibia flgsciol b o) olescusl
95 lgzeunl 5l oy oleseinl Wnles o palyd |y A Jlasl bl byl 1,8 s
W ilS'g )5 ilgs g0 0l S5 3,05 1,3 Trochanters 5 yw (o a5 s (9,5 bawgs
Oy elBalas Lol gy ole ,> (Patella) g5 dwls aiil o oMae Jlasl bl
(AT JS3) mles <8 o JUS 2 g5 W 3 b 3l o 3B 1y 59 5 anils )5



(c) ketabton.com: The Digital Library
VYA ol coSl gt

pe—Greater
[ 1;
W\rocranter  erecody \
Head £
g
Inter ARN Inter- Lateral Medial
It_r:ghanteﬂc {#% | esser trochanter % trochanteric condyle conayle
Il =1
Gluleal tuberasity e Hoad o
y tuberosity
Proximal
tibiofibular
4 Joint
3 L Interosseous
H !rnembrane
7 Anterior
£ border
Fibula i
Tibia
Intercondylar
fossa
?::é;l‘e Lateral Distal
|/ condyle tibicfibular
A joint
Medial
el malleclus
malleclus

(@) ®) - ©
welad gl (Al Gle olgsawl 5 cwly b oy gzl Al s
L sl O|95‘3""’l (c Ol O|9>'d.w| i sl (b.dl) Oleziu!

b gl

g Tibia leab & olomaal 93 lo gS (o b 3l [y b s g o5 o ddlate
Oig pleel Lisuy 5 00 55,5 ezl Fibula 4 awslds > Tibia .l Fibula
kel )3 slgen (lebibisS ol plgl jode sl JuigS mles (oo Joosi ) o
ol o8 maw o (Tibia clebasS Jhwwd jd cowy b 3 Tibia JogwSy
L Fibula .cool Juate ol 4 oy (o8 isu oMae o 5 ) 1,8 Tibiatuberosity
Jate Tibia JowuSly ol 4368 o bawgs bl 95l o5 Jate oy oyl
S gy (Sl osd b K06 L Fibula g Tibia Jtss slesl wed o
Sl sy G a5 ail o ke b 4y sledinal 1 (S0 L o8 350 o
(AT JS2) 39 o 04> S sty



(c) ketabton.com: The Digital Library
ol 338 5 oll Y Y4

Calcaneus Talus ‘cul (Tarsal bones) )b gl cas 5l JSize b 1

L ol oleswl W Sl 5 (B ¢ Jawy Cuneiforms 4 Navicular 4 Cuboid

Iz 1y (Hedl) b (6,8 b g ansl Calcaneus g 35l o Jaie Fibula 5 Tibia
48 Jss) > o

(Foot) L s

SRS US55 plate Gjgo 4 Cund S syl wilea | ST sleslgsel
Metacarpals « dauwslis ;> Metatarsals .uei o oL Metatarsals sb « asly )8
&4 dwlis , (Phalange) b o biSSl slglgsul &Sl > sl o ol (63905 b
Sl alisS Cowd iSOl sledl gzl

b Sl oyhy 8 o s bl 5 o8 Metatarsals slslyseinl
3 a8 3l 3939 ol clisul g3 b ya ey e JSis | (Ball of the foot)
5 Szl ) g (sl 2] o Sy & o sblin 5 b 3,5 )3 S o
2 s ailen balodl pl 0ad o 0d b oy 0 500 glisul g 3yl dlael b (68
88 JS)siles i 1y 0y Joles b sy o i |y 4 e

Talus
il A S Mavicular
/ LAY Cuneiforms
Lateral mallaclus L o s
of fibula -_‘_‘_‘_'_'_'_‘—‘—'—1—-1—- 4 Matatarsals

MEDIAL PART OF
LONGITUDINAL ARCH

Cuboid

Calcanaus —("—“'-‘— ;

TRANSVERSE ARCH LATERAL PART OF
LONGITUDINAL ARCH

Lateral view

ol el gl cladlssnl 48 IS



(c) ketabton.com: The Digital Library
Yo ol euSl piaw

(Joints) Juolée

g oo S35 ,Soded & lgsinl 93 &S ol e (Articulation) faie
RS US55 |y Leglgetl B)laSs 51aS oo (3l Gl e )3 1y adby 93 Jolie
SV JNEe SN YIS RENER SIS B SV S PRSI S
Sl S Jolie (Gl s gz gl Jos 53 Lol il Soie Jade S
Sl Syoio e LAl g JolS Gyao 4 (500 9 1550

Mg (oo istaal 0gud 93 4 Juolie

3 S e 85100 bl o ol gl dilog cuily a1 b S Caias (1)
Sy 2 Jelie 335 (o gl b CbMasl bug 5 3,5 (o Gjge Jate
Sy sl Jolie o (Amphiarthrosis) ciis <S> lyls Jolie (Synarthrosis)
Diarthrosis) »l;

Jaie g5t sl Ll plazloo cutly 5 )3 b Joolie ciiaas 1505 005 (D)
. Synovial Joint 4 Cartilaginous Joint « Fibrous Joint 5 )ls 5459  Sleislw

Sl Joli

zlal bawgs loscinl 93 a5 398 o atiS Jolie jl atwd o 4 gyl Jolie
ol Bl (o €S BB L g G2l S Gl 5 Wb (o Jate a4 gyl
m—was Gomphoses 5 Syndesmoses Sutures & leasle wlel 4 Jolas
Wigd (o0

Al o @bly doorex (sldlomaial (53 Baygagmw 23)S adlllae 4G5k plan

ols gl o &S 33,5 o @ly oleslyseinl o] e 5> Syndesmoses  Jolis
o o ool Jlo Kb oo Juate pi 4 bbby by Llgsal 5 51> 3529 o8
Cwl Ulna 3 Radius slylssen! Jluwss sl

S5y by e 51515 G ]y &S cunl 6yl uate g95 GOMphose Jolie
ol Jie D95 o s Libly bwg ¢ 3,8 e )8 aile (Socket) el iso
Gl 03 <8l jo s as Juats



(c) ketabton.com: The Digital Library
ol S35l 38 5 ol Y €Y

Py pis Juolio

o 5 Sl oo doxie b b gyt g | lyial g3 (dgpié Jolis
2 3L slleinl (siuanl sla axan O] Jke Y 0 293 4 sl S s Joleo
ol (StErmum) wis ssl 5 4iy5 Gldlpanl n skdgpat 5 13, Jb
o5 3L (Fibero-cartilage) o) Cgpac pb & p¥eS go cpl A odd 4o
Dl o |y ©ly88 ot ©las yy oleSwd

Jagiamw Jolio

Sy > (Synovid fluid) gge wle ol 039 S5 <S> (slls Juoslie

Al o dg & e 5aimd LSt (slalyeial (slalesl lawgs 48 1l Lo oSS
Jolae g5 5l g Shi aijle o doxie |y (g9 darens sledlpiinl & Lolbe el
rl 9 Bl grg Jolae cul Jl oy i plonl 3 aS b >l Jggise
23 (o Ol (5p5me i sl 4 dwglie )3 |y BLLI g sl (35 Syt
2 gl ot s (1) 25,15 1) 005 dasetio Yoz Jegginw o o

oS oud odillyy (Jlade SBlal Bypad Sib ALl S hwg Jiggie Jolie S5
by laie by (D) 250 o 3929 4 1) ot o glysiial (B Jome o
0dd s Jabe JousS | ledSu (dm D9d (0 485 e )3 5505 JguS
el Jaie JouS 0o 3 g 9 Lbl) goome 3 md (oo ) bl My
Jaio () 18 o g @le 5l Jeggiems By (3) 235 o Juaie plSoctal
olej cne 2 1y Wl B3l 8o e andligSS K0S, LS 5o |, Leglgseial gt



(c) ketabton.com: The Digital Library
VEY sl Sl

(Gegameni)kl

o BN P PR
Jassule ale

\__'IJ‘-LE;:J\__'IJ puinl

ceitl (J g

S PES
whas sl
Ja g sl

rssizn Sk glazsl 49 JSs

Ggpié (59) Slisnl &1, Juaie byi> (Synovidl membrane) ygi (slié

S bl o by |y g @lo johe lie le oyl b den ) e

gl il o Slpe s g o LiaSyn dbalSe Ja jl buom (bslke
{49 Jsis) ans (o JsSiits Juolie gaw 59y 2 1) w2 S3b okd Jaggiaw

J9gims Jolio g1l

gl )50S4 JUS ) Jolie gohaw (58,5 )18 S el higgiw Jolie
g (o0
Canl Glbs lgon pdaw ¢ 5 JSizo (Plane or gliding joints) pauee folio @
5 Ol G Jolie jl 0jlie Jolio cpl Jlo olod (o yoee ;50350 g9y 40 &S
Wl Cawd 2 LB sloslgeinl oy
S e 3o 15 s 93 51 JSiize (Sadidle joints) wile oy Joolie
s 33 15 Joolio il )3 o timd o |y dugly el (5000 b o ol



(c) ketabton.com: The Digital Library
ol S35l 38 5 opll Y Y

JosmSly Olyl 5 Metatarsal lpcul e Jake 995 oo plxl
Sl asle oy Jolee g4 3l i Phalanges
A o ojlel Ca > Sy 3 Byo |y <S> (Hingejoints) awlys Jolio o
Oyl Sy By 3y o5 ol gyl Sy te S Sy} S g
ol S g 5] ey ol o e sl o (S0
Ol o dlgml 3515 S Jolae ol 4> (Pivot joints) o algul folie e
OSee |y (i3 52 <8 i g 485 )18 (el Syl il S JBD 5
Bk 5 dozmex (loeiul o Jate & Casl s 0,8 590 ol Jlie D3l 0
JorSln kil om Jate plizmen cusl 0108 &y hds gt pgd
Cawl o dlgiwl Jolas g45 51 Radius g Ulna gl
33 () 565 6 5l JSeiie (Ball-and-socket joints) el o 65 Joolao @
5 it 4 1L e Jleman lyil > Sl Sy g oyl o Ll
2 1 Sl gy 83101 ISl Jate £ cal 018 o0 b o) 0 55
ool &S 5 a6l Jolae ol Jlie gl o walyd s
Jolao 51 gl JSC5 (Ellipsoid or condyloid joint) asle aed) Jolae e
S dagime |y ol > €8 8l fuade JSb il o Sl g (5
g 4o (S (o SLINS o Jade Djlo (o ulpr Jolie 4 wlie
Jolin 55 o) ) sl SV 5 JStin s ke 5 Sy 5 (ol
B0 55)



(c) ketabton.com: The Digital Library
Y68 sl CuSl

Fibrous
connective
tissue

Cartilaginous

: ‘-\. (hyaline)
70 cartilage

Articular
capsule

,.—;4

N

conngctive
tissue

Joli glgil 50 IS5

CS o gl

a bl Juabo ol el 4 358 o Lal Jabe G &S S cusy

Ol aSdls o il (e 00l pbsil |y S 95 SO i ool | pdn 0,5 oo

Sl Sl Gl &S ol o] 5l aad e ojlel 1) dilie clgs 4 oS >
A Aled cud Cds g 4 S pl 0,8 0 O)ao Gl



(c) ketabton.com: The Digital Library
ol il id g ol Y €0

oo Sagittal plane cas > lges 45 cul ¢S > dFlexion) us o5 e
Sy Soden 4 1y lestul g3 g o SogS Jade dygly o 3 g 4,5
Sy Juaso dyl; C)T 2 039 b o> Ao (Extension) O 5l Dl e
o> iy gl el cod iy i ke o 493 ,Soden I lgscil g3 o
cSy ol b pld Cuow w0 |y s iso SOl o sl 0 Canly g
S il Ceow 4l b3S o3 ol 0 &S ol gl bl G ams e
ly oo plA8 Cuows 4 |y o] Extension g am> o

Pb 4 o id e ablen (ol Job jeme BLbI o el Sy pad e
il o Sl 5 65 Jolae (Jsere S > ROtEION 45 0 3L Rotation

CS > g d9d o0 OL Abduction pb & o Jawy b I ad 0 S e
sl b ulis p oS > g cwol Abduction ¢ bwg b I L a4
<l Adduction ] Jsl

a—3ls Circumduction pb 4 S, ails plas ol5] eS8y ()l Jolie ,5 @
cawd ol Jhuwd pbl g 039 (Sl g5b JewwSlp plosl ol 3 a8 2,5
IS o 31 S g b gy o S & iy (sole (slagleb 3 85 S o (5 o

W oo Lyl dild i SIS o 5l S 5 Cyguo 4y 00,5 ollad 34

(Joint Replacement) Juolde (i g3

sl oy ol 2bj 0lus (Siglgm - (b (FIUSS )0 ety o

Jus sl 55 (Arthroplasty) Jolis (g5 il (o (egas Jolio b (g5 5

0o By Lt 0MSie a5 Slasye p ades opl b ool LIS coM1980

e Juolas B80S dwls (olhel o o ploul Juolae S0 13 i 9 300 0 e ]

Olasye dax pow 93 )3 |y Jabe JAigs lo diej & Wgd (o (A (o5l Ao
i o S5 1) Jelge 1505 Aoy o a5gileg) (s ye ipgl oo ond



(c) ketabton.com: The Digital Library
VET lasl cuSl s

Gt 9 CalSow] g

g Blads g it 3l 51 sllescinl sl wgud 3 A odly K a0k ylon
(g My g SIS L il oad JSUs (g9d) gl slid 5l oy glodlssenl
sllyeinl | (pam g @ge ) Ngd (o0 a5 ploriel 4 o g 0 el
4ol ol bl e (oo (Bl Bgpii Jlo & jgin sie 2y el sl demer Jiligh
(S Ao D6 12 ) Jlezss 5y95 ,3lgl )3 g o Jlgsiwl S b 93 b 35
Sl 155 5 01 gl JolS &g 41 o clodlgsiial siuinl sl docio
Dous oo ABgie 31y

S (5395 (lygd Slyss Lol tal is Jbo > (S 055 plo )3 ploeial xiz S
g My Cawl sy A Canlie Hlows dosmes B0l (Wgi aBse jd Ll Sl
dozmaz 830l ( S Al g0 ;0 bl o jre M) & calite Woi | dm g L desmen
5l S Ao O 8 15 5 cunl Wl 5,8 Sy dadmar Bl das plos dw & iy
Dl o Jl oy S daomen Biluil 4 il deoner

ool sl Caze Lal3 5 039 D390 Wgi &0 ;0 438 ygiw ddgl (lidl
O CaSd UK i B ) 5 BLESS ¢ 0y Lol sl e LS g
DS (2395 1) S S8 Sl gt g5 g 3 (i (gt 395 Ol 4 5 88

Ol iy 5 o3l il o glasl plas ) culSl by Sl e 5

=

S5 50 08 gl aSlKin WSgd (o (588 Do S sladlgziiml plod aSIl > WL

Ty oo CalSul pl )0 asg BB s plS yes bawlgl Ul eSS b 5)8

858 9 CMae g puil dtisly 538 sleadled K 55l & Lo a5 00 )0 b dalgss
W daled AGSS g SU Llestiw] pail didly oS cudled Lo a5 00 40 ¢ Jilae

Slegsersn b aalgs lls Jlo 85 ) 5Vl 055 5 Syl Sy e

ol Gl WS o K8 U5 lariw] 1515 5 (sdieius pgla g Lads 4y EStrogens

Clas LYs 5l (S and o &) MENOpaUSe s 5l dss b5 5 Logas oS lyigeen



(c) ketabton.com: The Digital Library
ol 38 5 oll Y £V

Sx @ oM clas K3 Jelge Mly (o 039 plogaiel (S a4 b5 cnl o0
shal pie g GlS )R (645 )3 (B9 9 eedS D (eling LS pas gt
2l (oo camlio (slodyg

el 4y g 3181555 5 comilin ST g0 3)lg 5 Jeolie (oo )les o iy
Al oo ple WS o Joo5 |y s (jg &S Lolie (48,
CadSw! s YA

5 wole e wdy Sl &S cul sl o)le (Giantism) g, Jof
o g 5l (8 s gl g8 o) b o 3 (3 SBgpas AL
bug 25 Sy dir (oo 8 (P9 SoS W (0 ) cjinl B M) (gey9m S
S5 4 (S5l Sl 4o syl Ly Bl 5l 5 0105 ol (Dwarfism) Ml
Ll e

el 2Yos B jlaie Mg pas 15l S el (2 51 (295
>, Osteogenesis imperfecta sl & Lgb o 00iSS 5 cansd sloglgsain] W)y
A3l oo IMST ) 51 o5 bl g Lsod a5l LB clanS anaSid yiiy 3,5 o
iy oligS g oS dtnSid guias s Ol 1ol 585 Oypo 4 WL LS anaSs oyl
=) 0

5 mredS) Lol o 39508 31 31 ezl (903 bl e s 5l @yle Rickets
leglgcanl b 3¢ (oo el clls ol ol lie wlio 3 D psoling b g (Lyw)ygiwld
oS les (oo 5o JUbl > clel cls opl 65,8 iasis LB Sl 4 g Gunss epy
B 350 186 Ll olie wlie b g ol od by |y oldl glas SIS lade b
Cawl D yeolisg

o St clomsis 15 W a5 cal lesal Clegll Osteomyelitis
348 (oS oS bl (SleBgie el (o 0dd gl JolS o5 Esly (g 03903
LBl oo OSIEOMYEtiS joy (Jgane Jolge dlox jleigd (o (% 3)ly Lo j 325k
il oo flie |y Lplgsital j 3018 55

Wl (oo adlo gsme |y ldlzial (55UsS (515 L 1 9093 LaliSee gloil



(c) ketabton.com: The Digital Library
YEN ol oSl g

3939 4 Llyssul I wandS &5 51 > ((Osteomalacia) ylgsviu! (o0
S aels oy a5l wle el ALily guadS 4 o0le e Cygpd ol ,S] S s
e ) ol 4y plo sl e ©ygp dyge weelS e (o &)
Olysd Rickets gl 4y a5 Osteomalacia s o cauxs g py jole slalgzeinl
il oo 32 4 i e )3 D ool QS pae S5l sl 09 (o 0L 35 €5

Slgtinl glusl egeme jlaie Llis 51,5 (Osteoporosis) ¢ylgsvm! Sg
b (Menopause I L) dls obx 51 5YL 565 e 55 (oo ] oo 2939 &
ool Ll o pidgplive )3 JWST g 05 g I (28U g 0302

i 5 o Jgmas s el (Arhiis) birko gl
Sl s st Y0 Lg,i5 o cawl late oYMS] ond a3lis clo digs
Copig g e Loluly a5 355 3gvg Lt bl g 100 5 iy wconl sl
(S92 YN c9)Sile Jolge ol o] Jlo igd (o S5 Sytan 5l (250
Do o Sudgan SYMS] g L]

5 polte Jlaxiul dxis > ((Ostevarthritis) Juake 2uiS wwld 31 0l
2 pidolise B3Il gk il (go 3925 & o 538 s 151 Jeolie (0l (S 039m3
ole ) yidey (pdye ol e (o SoS ilow o & 38 s (38 il
M3l o 50 (ghlews woles o Jo T |y 0 59 i S Dad (0 00 5l AL
DIl (oo g Ty (i ye S 9 Sl Jgeme (g Bl (4l

Sl S y0 g oy, il 1 )3 w,is (Gouty arthritis or Gout) (g yi
zlasl ) Liw S S ygo 4 4 Cnl o 08l B3le sl Syg0 ] o0 D939 40 b
APy gl 3 il 0 led (0 e (dake Sl g s 4l ale il
YD) 195 o plio il o8 Lolie 29 o plie ke 93 b S 8T el
i ond o)l Jolie by S g b olie ;503 ¢ b S5 cusSl sacls I aile (2165
W) oo dedo |y o Sl 690 (ladin S adgr 52k



(c) ketabton.com: The Digital Library
ol 338 5 oll Y €9

cblas o 4 b S gl Core Ol g o bl o (RO P
|y o ot a3l g e 5,83 w8 o gl Ulgi ol o J515 sliael 5 zludl ;]
ol sl (38 & padie gl 5l (S plogein] s djle (oo jure o Sl
Nl pgw 93 &S Cunl polio yuis o 13 9 083) (bl s 58 S gl
S olezinl gl Saxe dlas | ady 5 (gauae dlgo | Gl o die) Bole (golueuS
s 3@l wSTie Slesil s Wil o (oxihul b w8l 5Ky Sile Hl
ol &S cal oads LSS uyole i pb 4 plaie U o wlginl glaa sy
S a5 55 e )5 55 pellaonia sl &Y 5 s i (s 1 (gl Sl
Olpinl ()l aw Wgd (o peads platel g (g 0lsS Gl Glyl el
O s lyil sl ord oxlig @ps pb 4 (B s I (SSU 4 by
oznor llyinl I eme iSu il (o dereid g 5yge IS 93 Jold Ll
sbasl Syl 5o (o dored iS58 (o S5 OLES (gt g dig dud
S s ) Jolio Wil o 3 258 o g 0 |y ol (slisel 5 i
S o ol 1y ol S o 5 Lol i



(c) ketabton.com: The Digital Library

Yoo lusl Sl ptu

3 (S Qe 4y b CulSw] s (5 jLwgnogd Ll 13 Jgu>

Je 51

| e

Sl el 5l 690 5 o s 5> (S 0255 I o el Sy
Gl B 5 D ueliyg o e 15 sl i el
D35 oo punlS

Pl (anye U dgd o el cand g OMae 8, Ll &
Oileglgmcinl sl casly g wBly e 4 diwles Lags |y 2e5
Do

o el b dgme bz )3 g o dedo I 2 (el
s Ao 03] (D Wled aw i pe U 39

o Jlomiwl gl (Se (golis glp Cacitonin yge o0
Do

dodo gladl mae )i 4 958 g o A5 (195 (A5 (035 5
Slas 03505 by 0443 dodio Jore 0 o> kS wuled oo a0
oy (o gl ol 5 panys Qelol (sl ]y s

dlas g 0390 Cuoglie diSan (slelore wly )0 eul i
Wiy (oo sy |y gldl e 5 45 AleS (0 b (sl
el odndsy s 1) g i pdaw )R a5l i edlatl
29 (oo gl 4 (a8l 5 ps

21 w5y 3 eedS 9 D el B e Codgrge pas
2 0 dowsld i 31k | eundS SEU Hlade Cls el
Sl o 29y 4 sl (Sgy dons

S onel 2929 4 el Menopause Iy gyt Julis

D)5 o ylgziiml

& .’.% . "

Endocrine

09 Oled

9 Solhe) i
s

e .
OVELL PN

o A5 i




(c) ketabton.com: The Digital Library
ol Sisle 38 5 ooll Y 0

390 (5 loeromw 13

oSS logtnyy
2 ceslie SbMasl 5 @llS L1y LY eMes JB clals bl cylin

P Byt g sl b b g sl 93 o Jlasl dlais 1
255 o 3 ( )

DP9 egan Jabe b (aipe Jate S ol by S ol ales 2
L3l oo ( )25 o8

29 b () pba o g ksl pad S 3

Qmswu@zﬁwﬁ&uﬁp@sv)ylgp@m
ble b g din zovo (305
) oledlis @lyid g Gulbl g demenr pw o SIS o Jate 1
Sl sl ded) fuolas
Pl Catnls ppadS clobin,S IS5 @ Bpac s Lllie olael Lise 2

ehiel clploseinl doas 5l Oygo slglysuinl § @l g sllgsenl 3
gl (oo slod

5l by I
S5l i e S Sl b3 glestiun g (sl 1) Lesewls oy colin
20l 29290 by
Sl oy sl Cowyd ) OMes 51 S plas” 1

Al o ais Lo oligS clslgseinl | cuns 1 (@
Al o aslu 5 leslasel 5l b (b



(c) ketabton.com: The Digital Library
YOV bl oSl i

il o dislu wlatels clslgeinl 5l dinw szl (C
ol 00 aid b (o0 sloglgainl 1 dosren (
Swl o) olysel plysal alie 3 oyl ) S pls 2
Ulna (b .Humerus (a
Fibula(d  .Tibia (c
5l o Lo oy szl b 3 celoglysenl I Sy ol 3
.Tibia (b Patella (@
Fibula (d Pubis (c

Soblie losiuwy 1V
O e 5> JB sl ly (A) g 1 1) SloMas! oy i icolis
B A
bog 55 & dix ol e de So 1 Flexion .1
I U Y (R PSS Talus g
. Vomer .
’ Alpb ()L ledlgsend 5 (S Dwarfisn 4
wlea o] Jobo ygme Bkl 3 ol S 82 3 Rotation 5

295 b (0 )b pis e



(c) ketabton.com: The Digital Library

Olwll (Sliac eluw

Slaxl
b 5 nlys 305 Lot Juad ol dlllns 5
25l s ) dlae S (S Sile plails 1
Teog 4B (o0 &) S oy S dlide bl 5 LEl Gy 0 &S]y By 2
Soled
ales s alas fual (oLl 1) alds gy 5 JleSU Lal 3
les S5 500 v 51y (B g et Sl Mae 4
S i | oy diliee (glisel S5 o B

b a8 o omms ey b3 3T b les o 50 ciBgd ey oSy aSpolSin

OEES el g X5 (g0 o gy Eul Ll anS |y alael s p ool g Lo
PrenST (B jlade (a5loy sl g 0ad 593 dasls lacl Sl (y93 98 (oo 5 (Bres
gl by O > pl pled 298 (o0 oy (93 i Jlde (Sl ©Mas o
A (oo S 1) b gl oyt (Mas gl Wed (o plol GU——ae
)l (S > Lo aSeelSin (i ey Gy (S omle |y (Mae gl Gy (o0
AnslgSS ooliws] b atwts b, 1y Les (Postural muscles)  cussy e
O PS4 g3 sy sl 8 gl oo lad (AdST (gl el (i OMlas



(c) ketabton.com: The Digital Library
Y0 £ sl M gl = i Juad

WLl oS 5l (b ]y s &S wiled (o quoy |y 098 Jedis S j90 2 Lo
.J.;.;L»)L;o

EYERICTS
plsl oy JB13 3 Sl Sl (e aw 5 NS L b ofe bawgs oS S >
(Contraction or Constriction) _olal buwg b 5 J& 098 lawg b wigd o
Oy SMae olal Jl s sl G OS> co w8100 ,8 o Sew Oas

LS ol s oMae wll Jlel 0,5 o

080 Cundy (6l ( J5b glacl 3 )3 dlge e8> o slasl S >
oM S (b o00) By b Ols)) ol e Ol A kS (o
B ps gt slS) g (BB sl
SHas glgsl

EL.J :b)lb 3929 u.?)d.,.a_c GL...\.ﬂ &9 4w _\:{b)f o9 BJAa_é 5 &)9]0 OL"'“

» dlae g dw ol @l osd 03 lis 4 Jgds )3 o B g wuid Sl e las

den jligages (LI (gl LS b S0 (SgSa g o 3 CasBige leb L
Wl coglas

Cas g1yl dwslin 4 Joua

SSs o e slel Sl B | oo Wil & | by

2o Sy Bl ald | alsmal ok JSs
0 o>




(c) ketabton.com: The Digital Library
ol Sidnid 9 el Vo0

S e b K | K Ky WK | e did s Lt
SFr
0,5 & 0y Jlail l&awd . Oliues
Intercalated LS
« sk I e
<k <k & | Sheiyyg]
Sl e sl s Sl e
Syl slacl  dle (Sl B sl o> plod <8y FEAE
L ge1955
«“ls ‘ C)’ 1 -

S 1y o g YO Loy (] (S8 (b)) ol b Sl eae
S pb ol ) fate Sl @ Ll 581 4ol cas 4 oMac ol was o
o33 Lol )3 oSSm0 53 45T (bgy 9 SB slalys B> 4 cpliomen Ngd (oo
Aol s 4 g Wb e 0 (Striated muscle) Ll cMas Pl Wgd 0
53,5 o 3L (Voluntary muscle) (sl Mas pb a5l )5 ooyl Jo 8 cou
S Cunl gy SOy 4 IS 2 b g (o Wlgl B S as dus) e
g by (hae dud) a il (e gy USSP ) dus cptix b
B0 hae &b, pain I Cwl ol oailisy Endomysium sl & (o bl
20 BB ol diug oads 05l Perimysium sl & 5 cow b glis buwg S
5 e bl clie by Sl sl sl 559l e 3935 4 |, Fasticle pb 4
Clb slayis @ b ol Db 0 00 Slig Fastia by, o Epimysium sl «
5 by oyl 4|y alie o Al o 4sils ADONEUTOSES (sl 45,5 L 5 S5
(BLISE) 3l (o Jusio 505 (slalyso (ol (U5 gl L



(c) ketabton.com: The Digital Library

YO pludl Ms s = @i Juad

Kguls =e gla 400 Jala o g jie pail
(Epimysiume) a1 e 2

b P LY

Sl 4l
. | b LS e T S
(Tendon)csat N
S R / -(San;olemma)\; A
Ly ailS Al

Labsedlac olasbe DL S

S EAE 55y Sulo o5
A0l gisle gsls 4 398 o 5L Sarcoplasm pb &y Llac &) o pjdgule
ool 3l e o> (2SO sl wly Sarcoplasmic reticulum ¢ >I5 olKuws
|y oy 51 4 o] Jlisl g dlas (S5, a5 Myoglobin pb 4 ¢ (cloies
JSis) wl o3, 5, |, Sarcoplasm L;)m &S Joyudone sl (o dldad g 0> hed &
2l o sl (pZigp 95 dw 5l iymdese (@ S
(Myofilaments) (sus) cuBisn 55 9 Jolis @S (SLAI (loiwiigyy 1
D9 (g0
Sl &S @b o 0L 35 Myosin myofilament sU 4 a5 gows coodls @
S o adle gly dols cwl sad adle Myosin gy clodos
0 Loy Sl Mas ;> Myosin myofilament oo s,
56 ATPase @il (g5l (psme (liz o Canl 908 (prwgee JsSIg0



(c) ketabton.com: The Digital Library
ol S3gle38 5 oll YO

h hae (ALl gl ©)900 )90 5551 5 oalnSS 1) ATP &S 0l (oo
sloed ool las g 9> e g JoSdse s S o 0]
o 93 ygl (o0 3929 4y |y s AL odizn ob 4 g SlalsSilse
s (Cross Bridge) s, s pb 4 & Myosin myofilament &,
ablsl 1, ol a5 Actin myofilament <56 cla 4, B)b 4 L4 o
(-5 Ss) conl oo 03905
ol o adlo Actin suS olal gy I Actin myofilament o
B T e T i I LS RTILIE
oy ol 4 oS ) sy rwsee Jlal (slaloee (S S
D9 (oo Jate pwgee JSge
iy 35 Troponin g Tropomyosin aaS palaid piig y (sds5W g0 2
oS &Ly y9d 4 (royle yob 4 Tropomyosin &g, ol S50 &)
2Sealin e oo walh 1) (CO7) ol slassnl Sl (slalons 015 Jusite
Tropomyosin uSkels g o Jate Troponin & (Ca™) wadS cliss
5 Njlw e Ll 1, Actin myofilament Jlasl ld>e Troponin-
Jis 55 Alae 3 ) wils fate Troponin 4 (Ca™) peedS’ (slogs] aSolSin
ol 4 g wilde e 1, Actin myofilament &, Jlasl clodoxe (col yil
{651 JSis) ales oo caniloo (351 40 (ppmigue (515 oo 51 alsasg
IS eolail wlisly @yse 4y Myosin myofilament ¢ Actin myofilament
o 3 Bsd o mbals (6,505 (2 0> S Jryudsne Jsb > Sarcomere gl «; osigd
laslg 1y bl sl Sl oMae joldsl JB iso opSeeS Sarcomere o s
slig) "Z Suwd K5l Sarcomere a wilid o sldSl oMae Lol bl
31 szl 503 Z Sead b (asle S

*- Z= Abbreviation of Zigzag



(c) ketabton.com: The Digital Library
YON pluil Mas s = @i Juad
& Joyudes Jsb > Myosin myofilament 5 Actin myofilament szl
255 3l T hymdgse | yio oy > tidsy oo blasa pall Jae 5o
W5 58 gl by 5 S
5 48)S 51 3 1) yslre Sarcomere o3 5l pledise 451 (o) b 5 Sy (2 )lg5 @
SO ST g Jowg db Wl onds LSis Actin myofilament 51 G,
Dygl 0 D939 1y Z Sud Candl
508 5y 4 gane (g3l S5y b g 0ad ablo oges 03 TGLA e
H ddoio pb 4 (6,500 Syl (g ddlaie A Hlgi bawg )0 Dgd (o 6130 040
dawy (oo ka5 A sildg, [ 03¢ Actin myofilament 18l H ddlaio )5 3954
Gl de golb M s 05l o puendl dowd 90 4 M 0y b3 Ay 4 g
S & dlaod s o ) 8l Jate dl SIU S
Sl e
do ansy ool JhE oo JUS 3 (Bb ol p & Fleidlew kadgyw 3
> A o pudgre gl g Cuslos)|
sl auiy wei o 3L Sarcolemma pb 4 Jae ol ald; g9 slis
tdew dlazel > Sarcolemma .)l> 1,8 Sarcolemma Js by o Lae (g9 dtwn L
4 & cuwl Transverse (T) tubules sU a5 (ool wsle dg) slilaidls glyls 245
£95 5 st 31 Wamss ol ol oy Lo By Glbl & late Jolsd
i LS 0 D98 50 Chow 4 Caows Sy 3l SMae ALy Ges pled 4y g oS
ol dlde (591935 ) ohee i 25 )l IS (5ye Sl
Ded 0 Sarcoplasmic reticulum & Sarcolemma Jlasl ceb T (sl guge
1, (Ca™) padS” kool Sarcoplasmic reticulum ol pl Jls 55 dlae 5

Wles o351 1) Leggl ol ae oLl Ego )d 0dgad 0y Ml clale o



(c) ketabton.com: The Digital Library
ol S35l 38 5 oll Y04

gulSewl OWas Oluogas ¢ Sl
Srdy S Wl gahby blas Cuogad Hlr (SWl oMas

5 Extensibility) (i glusl culls (s ply SLal (Excitability or irritability)
(Elasticity) gl cubls

(Excitability) g pdy Sy

9% % By Jeily )l (B el o Sl 1500 wles (Lae ol 4l

A1)l s walyial Jb g3 im0 3529 b Sl o slis ST 9w

sl Gito gl bl o B (i5u g 00 cute ly b gz o slie

Juiibyy o4y slie Byl g3 3 dg2se (ol clale BT L gl M3
Tl o BLESSH s 93 4 S 59 0 3 sLie (Resting potential) | il

slid ) @ amlie ) (gg o sbid 515 )3 (KT) el el cale (1

el pdin (590>

o1 5 o8 it slogal Jgad 42 ool J500 4 dunlie )3 (g0 slis (2

IV 1 sl oy 3985 sy (K7) psliy slodge] sl o5yl )13 0 0

239 Sldg] GLILE ile 105 SIS 5 0392 5 (KY) ool (slesse]

4 ,Lisl g ygee 4 28 (KY) el (sleggnl 51 o8 e it 4ty (N2)

G Slesr] sl om0y 2yl oo 4 0y 33 51 o clalé diaia

03905 Soi5 (g9 sbi Jl (KY) ol slooge] L olyen Lito gl

W)l (s eS 50y Db e sleigel (slp o gLt 1y ailg e

3 gl ool <8 o il e yly sl (K) ity sled] oSl & 5k

D o slis (2B G U ol (o el g 4 o B

gl e Iy (e gila slis (3 i Jlie ) 0390 Iy cute

5 S35 o e oo ) 5 e 2y o b (€) gl

Jlasl @lo oad S5 (S B3l 4 g0 lis (2ye 3 gyl SS

A 555 GllgSdge 25 (o 0 o)l 4 (KT) paly losgel LS



(c) ketabton.com: The Digital Library
\‘k.ul“”‘u":i .A“ - a A .

B ol Gld 9 Sop Jds 4 il e )l b &5 deinSgn
Algs ad oA
Jb o slie colpul Juiibs Al o 4 K20 b dslge 0y &S Jya0 5o
cilb b ope gyl 4 (K7) paly slol il sl blos 1 il o ol
1) (K) prsliy st slesgal siie sledgal ol 9 005 22lge o S5 Lite (slesge]
igled (oo 0> B 40l 9
Sldg! SR @5 (o S8 s b b g (nas 50 S dSelSin
©do sly (N) 39 slagg] sl s, Lt (6243685 00 Sl (NET) waages
o J31 | i 000 B > (NA) mdgw sliog] clalé 3, oo aily LS
osel ool ool ke dilate & (NQ') 25w sledg] 51 odns > (et 2 5
b e Cuto gly o (B (50 Kpd oo cage oAb pdiie (o0 J51)
(B2 J5) 295 0 3L Depolarization b 4 &l s op) bl

AT e 228 Jee Jumild

09y el > IS e L] 52J§w



(c) ketabton.com: The Digital Library
ol S35lg38 5 oll Y Y

bty sleggr] (BLS] (SIS g o dty (NAT) w2390 (SleJUS” cay (S
ledg] sl 1y 395 6 98 Cubld o p 2 gy (sl o g o L (K)
4 el 3bj) (KY) oslty slossal sl o o0y 35 03l s 51 (NAT) p050
Sy b g pitie 00 1 ) 4 b am e ojlel (KY) sl (slessal 1 (sl
Ny oo diaa (KT) ol slegg] LIV 51 olaws S ol s 4y sl )ls
Dai o OL Repolarization pb & colpwl clls a4 slie z)ls o)l g0 o
A Jos Juiiliyy pU 4y (g9 slie x 0 Repolarization jDepolarization
Db (o dlae (ALl el Joo Jobily ¢ las dud) G )3 09 (o

(Nerve Supply) das & S, cuas

Sloj b alSl oMae sl o ool JoyiS cov nlSul dlae ¢S ,s
Al ots Sy (Motor neurons) S > e o bawgs 45 aled oo oLl
b wdy @ l) Joo Joiibyy & ditws (as Slpe L Ojle (S cligyes
ord 31 LndSul dlae 4 Slpe ol leisns anled o Jie xSl dlas
(has dud) b Bld o i (o Sl dlae &) paia b S a4 ob S
(Neuromuscular junction) shae - wae Jlasl o L Synapse pb & Jlasl oo
Dl o0
iy Jlasl wpe 4 o Jlail cul ple Mol K Synapse M
(Effector cell) oaisS 1al 80 S5 a b g ;503 as &2y 4 b oy 4y ouac
i = ae Jlasl e 03,5 o ol 2 Mol oyl by 0aé Sy b dlae aiibo
Sl ) plod 5 3ydie (S gygs S 3 8 lae &l S 50 S5
doly Sy el o 0L (Motor unit) S ly pb s dbgrye culSwl wMac
P S ey Sl il )8 Las &) tx Bro SeSilas SO (S 2
S5 ool a9 yad bl aush Jae & e il de Lls Sypdas S
D oo pasede diled oo oLl dlas ] 3 a8 S Slislg sl Ay 4 dlae
a3 OgeST Sl (585 )13 5 (8 S)j by (las - nas Jlail S
Fonke opust S 818 S5 Sl 29 (0wl Lae &b 9o slid



(c) ketabton.com: The Digital Library

YUY bl SMae piuw = piid uad

pb & Lac &us, 4 Presynaptic terminal o (slad .l Presynaptic terminal

o slid 5l osle Lae &, clie g o sl (Synaptic cleft) awlo BISs

3bj 3luss gl Presynaptic <kl ,a .ol (Postsynaptic membrane)  uislo

Joliwol y50y5n (g5l Ll 59 oyl «cuwl Synaptic vesicles pb & o658 S jg

J3Slge S alos o iy ! gmas B> Ji) Sy cucio o sl odsS

Loy oo el ond ol Presynaptic cel dlwy a4 WS bl
D oo Postsynaptic cell cusles

9 9 . olareceploropens
o Na®/K” channel

[b) (c)

Al se 4 (S ey S bl Jlail @ alae Sley caae B3 S
A bl 535 3T (€1 g bl 31 sloo sladSjg ool g skl (b
Synaptic cleft 31> 4 Ll 5!

29 (oo el ) (oo Presynaptic sl 4 Joo Jutiliyy S aSielSin

Synaptic cleft a1y 4 Exocytosis g,k 5l 1) JeS bliwl cwslo S50 b
b 05,5 | ord yuzto SyNApHC Cleft Lzansd plos 4 olsS bl izled 3131
das gy slie  (NB7) wagw ksl SIS J51 53 48 (oS oliowl



(c) ketabton.com: The Digital Library
ol S3dgid 5 el VY

cage ol sl 088 L 0lsS Jalivl (05 Jate 05 (o Juae @)l Cunde
Sy o slid spk d9i <l sbajl 5 (NA') masgw slessl (SlIUE s
glo azd) 31> 4 (Na) moge sleig] poen doe ) 0 (NA') g (slaise]
g o hae &3y 0 (oldl g Joo il Sl el g 4B ) 050 lac

el g Gy @ gl SIS 3 0l 5] lsS Ll
Lles oo Cublye oulil i dinsl pl e e 0x5kSls Acetyl cholinesterase
bl dlae &b 3 Joo Jetibyy o Bpo 9098 > Joo il S0 515U
ol a2y & (oLal S lae By a3 wond ) o0l W (S 2l

L g onsS il o35 0 Blil g oS o ols o ccaily Jbls 4w
sl gy asle gle dae oo lis |y of 38T & o] Jlasl el
Sy oo i Slo Slie 35 1y ae - mas Jlail Joe puls & Joo Juiilsy
(33 Jss)
(Muscle Contraction) s (oLl

o alie dlae plal coSobue &5 W) o S8 alslS e
Musin myofilament 5 Actin myofilament sl > s> lA:u Sl AelS 065
o3 2 59y 4 Mgy (o 98 b D 4 & Cund 5 LSS wilen
O oS cuely Sarcomere i oligS 0,5 o Sarcomere yud olieS coge
pilSee pU 4y [\ 0SS (695 (yewase o ACtin myofilament 058 e o alias
Sed w00l i by aus, (Sliding mechanism) i 54
s B Sl

oy Wgd (o Jub (nas e bug lae (b 4l SelSn
IS5 oas Juaie Actin myofilament Jlas! oM 4 Myosin myofilament
29555 o I 5 ey St b 00,8 (oo ST il 5 s |y oo s
S5 (o jl e Sl o)l 93 5 0ad SIS (5ye b5k iy (AL a oL >



(c) ketabton.com: The Digital Library
YT E sl S g = puid Juad
Job ol dows 3 &S I, o Sarcomere S, cils 4 |, Actin myofilament 4

(B4 USis) 39 g0 olig— S Lo 5 o

Crwl sa g8 | gealiEil | Sadl alize (B)

==

Cual a8 paaliEi Shals -tlL'aC-(c)
JoSab bl (b colpwl Jopilas @ lalswilas slal DAY
Sl Alas olacl olal (c

5 Sarcolema sluel & ulSwl dlae gla atdy ;3 ond o)y Jos Juidla

by slie U oogd oo el Joo Jutily bl (o S T cldonss
Slags] 03,8 nideis yiiy (Ca™) padS lsssl !, Sarcoplasm reticulum
4 Troponin & (Ca®) wadS slegsl 5,5 pizie Sarcoplasm Jsls 4 0,8 e
P Sy a4 cel Jlasl cpl was o Jate il saws Actin myofilament 4
YL J il cldxe a5 el 5 Tropomyosin cls aii, ol
< Actin myofilament ,; oas KT Juas! (slede g5 o Myofilament Actin

Actin o oy b LS oud ate  Myosin myofilament . L
A2 o |, Myosin myofilament 3 myofilament



(c) ketabton.com: The Digital Library
ol Gigdnsd s el Y0

ISy 4 ebise ol

5 ©of Al e amd (o Fwl S S 4 oo las Al S
ol dgu (o0 3b (Threshold) sl Al &S e s S§ 4 S o0 plSocinl
oAbl 55 bl b 4y Lae &l S Jos Jutily SO 4 Gl o il
Lol 395 0 5 (All Or NONE) g U g dod b pb 4 oty opl led o
g el JB OMas dod 4y Gy

2 el g Gl lae Sl ol olas | Sz gae das 5 ol o ]
P S o Cop—o iz Sl a4y N 4 ras KPS 4 o
i 3y (1) 935 (oo Son Byl 93 4 OMae (o) Gl ggerne
Al o o0 a8 Lae Sl dlasi 3 i (D) g s 03]y o0 @ledd

&y O o0 & dlas fwl

3 bl s g 3l s (Muscle Twitch) alae  oouis ¢ 5y oLl
oLl Jsane 4y )b g 0] o 3929 4 JI810Y )3 (egian Sygo b e s
) coyw b dlae & awas chadlas] cwMae glgl (g)law 50 g ©las
ol )3 il (o ol ul Bge dlae (L 9> Aol 3 & (gyeb 4 ) (o0
Ot D98 oo § Blo g 5 598 dlae oLl 5 oad xSy e b clolil Gl ol
s ool allas o o3le aliae Sl Lol e e ol Tetanus ol 4 el
S5 @5 JolS g 4 355 oo 3 LOCKjAW AL 4 Yooro 45 ugilis o pe s
$98 O, @ dlas by

g5 o Ayl i Lol )9l o 3929 4 1) (lde (98 Lol uglis 42 S
23,5 o (b 5 ol 98 clolil W ol sl SYob g Glo clolil
SeS b S wgd S0 dlas S (S gy Sl o Slus o5 e
salis cole, 1) g U g dod oglul (oLl o wll 0gd o Mg ] 0 ol
2w 15 90,90 (o0 2929 & 5yt (LI B98 yutin Sy lisly SG,58 D905
ol Jld S > slaasly olasy ;o ool cpl bl o (olal (S slaisly i



(c) ketabton.com: The Digital Library

&S sl dliie yuwgddliae ( Jlo jobo Dad 0 2L (Recruitment) gy L pb
LJ)9 Joy L_fv u.)l.) JGJJ‘ d‘).: oS - 095 )IJ._.QA JJLQJ «® wl) 9 l'°> I) UL‘“)‘ ‘59)1.:
bl (el Sy sbaasly 5l 5 sl s e 4 e 3L il conl @ jg 00
95 e 5,0 5l (s 898 4 )y w3 (31> JUl W (o Sl o
S S casly plad &S Jheo j0 s Jd (S clisly i dlasd Cawl
W Anled Aos 098 alael jlade 30 S o0 dlae

3 oo S Sy By 45 lajan dlise K, 3 5 chisly plas o
DS o g gyl 4 S olsly & ol ol 5l s sl &8ly s
538 S lisly Koo b sile o (Bl wgilis o 4y ond S0 gl 1
325 aly 598 9 S gy ] clousliil )5

b ot o daug o col @Mae eoges (obil g9 S, (Shivering) ;)
03505 Mgd s Wl Jold i) 0 &S OMae S sl o ablde (604w
led oo )5 1) 0

Slsgl & 295 o &l Slo; (Relaxation) alae colyl b 5 o o
3,5 Jiue Sarcoplasm reticulum a4 o)y 93 Jld Jlisl lwg (Ca™) ppnls
o581 ldsSdge p Jlasl sledoee o p3 (3)1 (65l & Sygps &S o Awg )
Dous (oo (w2y8 Jo daddg ploul mile ouds 65l Tropomyosin lawgs o0 LS

aas (LT gl &9 08 3590 55

3 U8 298 o el ATP S5 4 Lae (olil (s 900 3590 (5551

S9b O Slb ALl Ngd (oo Jate ATP & (poye slody jw (oL g9y
5 Adenosine diphosphate(ADP) « 03,8 a4 jo5 ) ATP 4 o3e ATPase w3l
@ Opgee pw o Slo (oo (Bl Jale (mgne jw )3 &S WS (o it (P) Cuduld
» Myosin myofilament w0 &> sly (650 opl sl oS uate Sl
e o gop o el s o b JSSis 4 Actin myofilament



(c) ketabton.com: The Digital Library
ol S35dg38 5 ol Y Y

ADP _oye b jw 30 o3 5l G aliolB Da o Jlaxiwl Actin myofilament

S5 oo Juato ATP JsSlgo <S4 ADP oxe 13 9 355 o0 31j] (ppmagee (sloyes J| Py

Josd oo Jate g JsSge e a4 ATP na J5Slse aSelSin

s g 0kle Bl Jate powgre g & 41uS3 P g ADP 4y ATP 4 ouis oljl iye

500 UKo b Jlasl 4y 0B &8 050 (oo sty |y 055 Ayl o o)l 3 ypgee
23,5 o 1S 5oyl g byl ades opl .l Actin myofilament

LB ATP aSol&in b g cowl Juato Troponin 4 (Ca*™) palS aSiolKin b

Glp s s 1SS ope b o olil g eS8 od asle & b eyt

D9 Jog g 4 ATP wta JoSdge o Cuml (p2pe h o o8 ]l
ol 005 il & Loye y «Sye il e Mo iils ywyiwd B ATP oSolSin
i %5 g0 a4 b pl Ded e e dlae ami ) g 000,55 35
2S¢ e 3L (Rigor mortis)

o3l 3 S ar g b alo gl Jlas (olal » ATP (5, 51 s
2 o1 il ol 0 o ST Syl g S0d i g 4By S 4 o g
oo 0> oledl o > (e 4 0B (0 L33l ) G )l (lae (oLl oL
D9 (o plo)S (o859 Sl e

2 ebles o el |y dhiae (Sleslil 0900 3090 (651 45 ATP (sledsSlge
Mo as b aws, Sarcoplasm jo 09— x50 bl jless (o ol
@ o lul Sl polis gl wolpul Jo o (Jas glo and) 3 (> 298 (o
@ Ol Bl o Clnl > (e 4 ol @550 ATP (slodsSge oL j lade
iled Wg ATP oo &) 900

BU 4 lp Bpo) Uy ol 03905 03D |y ATP Slul a4 Lac cla aus,
0390 shas Sledldl ly ygps 3,00 (551 aite Sy ATP 4S5 (4l
Iy ATP aiy )b dw & Jled oMae woles o 1y Juudis g piloto o adle bl
WS (o My

«b ati, > By &S Credtine phosphate(CP) (5,0 5l 26 sldosdse (L
9 NS oo sy &S Cawl (5,50 0ynd I IS CP g 0 0y5d Liae



(c) ketabton.com: The Digital Library

oyl gBye d Mlod o opol |y Lae cla aws, jolal ol ATP
S0 ATP (555l cawss p8 5o cedlad loj 3 0o o Jlomiwl CP oS 5

295 oo Jlosinl ATP
35 9,5 ogMe L) sl SiS) s 4zl ¢ (Glycolysis) (sslon jue i
(o oS Lol fuads slobiye by o { Pyruvic acid 4, ool pol
CldsSdge bhwg &Sl o ojlil 5l i 398 o Brae &S ATP luds
OIS o 5 4 gy ATP pld aSolKin w9d o W5 CP (g5l 5l a8
fdy peldl ©ygps 390 551 81 el (lp CP )3 048 085 (5
Gilspd e uals wuwy LL 4 CP 1) aSaln wed o Jloxtwl Lac
5315l 03905 ¥ gilie I 56595 (sledgSilge wytusd B lade 03905 18" 4, 5]
g aidy aw b 9>l las bad cbesldl coles (22 1) ATP SIS
JsSd0 93 o G5 JsSdgo o I silon i i 0) led o0
(B ATP wgs (el e ladiyg obys 5o (8] oo cawd 4 ATP alls
NS o 35lS sSidye o lde la b 55 1d 08D o sSeS
Sl g 5559I5 53D ey bl 4 Ay (Gilon f pidalie ol
Jaaze duol Sas) 0Dgd 0 dgdme e &y 3 0 sl ST
@ (lae &3 sl Sas) sldsSge | pam ol Glon pé i 2l
Sl has &by )3 3 (phn 9335 (o Jie A5 4 03505 358 (193 S5
olisS" (gl 2)0 Wgi cely o505 Lyiuyou |y as &) sl ST aile (0
dae (Sobue ()55 il (Bl o) vz lp & lae 3)3 29 (0 Cie

@



(c) ketabton.com: The Digital Library
ol 338 5 ell 119

Cod g Cdo kDY W col > WHlae ¢
SYsb e gl &S SMae b colpul by oMas (gjlen i (3
D95 Ades ATP L W)ly (glon (udlS &y Cigpd 55 (o0 5118 SV sl Ol pos
il (oo sty O 5 ATP JyS g0 BB 36355515 JsSdge o Sl
(Musclefatigue) FMuas & aund

9 05le (Bl il s > o b S x5 03]y Sl 2
M _ae (5 aws |y abs ol s (olal bl 4 B oMae Sae gl p
Sl odg ATP Jlaxiol 530l a8 dga5 0 gly o) sMae (5 aid WS (o
aslo ol ZLbl 85101 5l 5wy dwl ST g 0390 SMae &isy o o Mg 85l
bl g0 53 9 WS (o (D Ald & ggpd JUb dlas S el g B9l
A8 oo iy ool 4 ) (oo 13 loj aily SalS o (oLl 8 clled

b yob ) cul (Oxygen debt) oS! o jl 36 @i (5 aus
pidplise (gl Mot (3amST Lol (g & 3l 292y (ST 1) 290> 4y
Ol 2 reeS) b5 Bpaa | sy e o) (05 (o0 51,8 edlitl 3,90 (gjlge
390 55 e ol dois 3 45 Wl 0 2929 4 Wb L e SYob (Sl
Bl bl o paeb g Wy el esd el o iy il el @9y
S oMo e U ogd (o dldd M Jlis (gl Wl kS 4 peome (S Cullud
Jbys cdlbs a1y Sdalive baylyls 03,8 5y 0 Il 8D o o8 O)ls o]
RULSe

5 35555 4 il it il Adas )3 ol W) sl ST s 5l e
CuiS 1 9 Myoglobin jl oad Spae ST suome (35 (3Nl bl (00,8
85161 00,5 oo 1 Jloyg e 4y 50 el 8311 ¢ Jloy g5 s 4y dlge oyl 810
OIS (859 3,8 (Sujp o g ord pll 45T ()9 Dde g DAS 4 (omST (o
Se 4 G Olgl 5 Cpmd 0 LI 0j6 38 S (Sglice Codyls D)l (5 e
38 Sihl a9 (Biyg Sluyed b yls 58 05y g a8 )5 (5)9 358
29y 2 Vb 65 12 38 9 65 19 b plosl (ol



(c) ketabton.com: The Digital Library
\V'Qulg:" Cenagars = s .

i sl gly
g oo Chiual diwd 90 & Oas ksl
5 Isometric contractions e
JIsotonic contractions e
olal by s S 55l d(solus alold) ISOMetric contractions s
Jofuus |SOMELric CONLractions g oo olisS las &b, Job Lol el 0 b))
o iy SMas plai 0 (g CHas ol ok
oAbl by 0 a8 iiS Jlde (Leoluw y2iS)) ISOtonic contractions
Ay g Db o obeS dlae Job Lol sl ol 25 o Mg dlae SO bawgy
LS L losl S 5 (oo e g5y SliBge yob (ST 5 (s o
oSy e skl ool wcwl  Jace Isotonic contractions diws p Jle
sl S5 yiagil g Sl el jl
S g T SWas sbold
ol o Sl 93 opl 5l S 5 L g ST (gla iy 1 o Ml ded
S5 il o 68 il edg S ola 4w, Slow oxidative fiber .1
gd (o0 potae Erw Ky @ 95 SRS 9 Omalame 3bj e oyl
Slsn o5 b 1y 3l s ol IS ey Jl s b oM
LS gl (23 Fooly oy Al pgllio S syl 53 5 S o ANy
Sile o (8L olal Jb s SYeb s gl Js el
Silon sayb 5l 03¢ bawgie Hhad (clyl> Fast oxidative-glycolytic fibers .2
S5 Mg B (2SO L5 Jlade paaly L @ S e 55l Mg
28l o (Glycolysis) (sjlon yé (S (32,0 |
o 98 Sl 4 B ass > b ks ¢yl FFast glycolytic fibers .3
S S5 SRSy 9 mslSare o5 e il B> 4l (oo sl
b Jlde gl o sy duw cMae bl (ed o pslre (XU,



(c) ketabton.com: The Digital Library
ol S35l938 5 oll Y VY

90bj yhb Jd> 4 S (o0 g5 eSO 85k 1) (5l 0392 (2 S0ME
6395 4 Lol fatud cuwlie Gae olgS (gilgr e sleaslal ! sl

(Muscletone) auas b 5 oS

3oy o eMae bwg &S cwl b iiS il ojle dlae sl (S onuiS
a alae G oS Slej 3 e ol O] Jg S 4 0B Lo g 050 (o A e
Colie g phaie Sygo a4 ol b A, I pan @l 03,5 blusl ool g0
Glgal SMuae bl does ) Lol s > BB Ll olasl opl wiS o olail
&byt g 4laelgy oldil cls cpl iile o (Bl by (glal (gl edlel 5 diaino
S claly 5l b alae (F eaniS oS o dhae b (S onuiS 1) oMas
Wb 0 SUpY et piaew bwgl 0dg 0051y dlae &S cwl b
5 o NS sy daly 5 4 Sy RS Canly Jyo alde (5 0108
Sl oo oyl g

s 5 b3y9 756
M Sy wile oo Bl ol L g 5l amy Sl dlae G @l sl
Bl (oo i )3 dgrge (lae sl ad) Bl (ol S5 dons Wl am OMae
ol & s &by g adl e Lae gl atdy sl g (o o bl S
s alae 058 1w cel 00d o Il dlae dauwly 4 &S (418 Jlade e o 0gMe
Do oo dlae camal cel Wb & L e 4 OMas cdld pae 5 o
plod 4l 95 (oo alide Cunlitul g Cogl o5 il (o359 HMelyd Sl poS S
503 1y 595 (ol gl ((o55)9 gl ) I Sy o o ol 4 (15559 sl L)
el glgw JSunb b g SYob sla alol 4 g0 wile (silsn (sled )
Olyass pl 20,5 o (S dnd Jlio 0 ol cuoglie b Mae cuslod)l 5 cogas
5> 9 bl )l gule slass dn 55 (53 wlie 4 gl (owyiwd gaw (i3 il 51 (80



(c) ketabton.com: The Digital Library
YVY ol oMae g = puis Juad

plos 4 (ulSul @Mae I it (5lsn sleeding bl (o ] it e 3511
Llj dlge @85 5 dedle 0y (o Wi 1) o pidline aw csliy LBl (o0 dbe
Al g WS o S osd kS M2 Sl ) 035 ey |y g i jlade aidly
Ll Gijyg b g ojlul 4 calite il il cpl Dad oo 1a] yins 950 & leaids > a8
s P S 04D

M Syj Led e Sl cMae Bl suF case ilr sledyg
2 il o S ytegnl slodyg omes plul gy Ay S50 Sy o SMae
Sl yg Lgd (o0 dBlu dalge Syoie 18 Jilog g dlge b Mas ey
sl il 59) 2 5l 68 B )b 5l polaidl e blug 5 o5 8y 4 (el
o Si 3l b SMae (ub g8 g Syl Jel g o Sy )3 bl g
Ao & Al e b BuS oLl clesiedd o adle bl 00,8 Lae ol
b oo do i s bl gl Hlade . Lae Gl slaw js

e S (o0 (58 o 3l stelitl (sladyg g 48 pite (slaedyg domt S b ]
oaassio M8l L ojadie g i ¢y Cudld Has o b e andy pl 5l (SO ol
DS Oy
ON ) Sl OHas i 5 Slos

S5 5l PBlas aily slazel [0 lgsinl U lesaiwl S 51 eMae 51 o)l
(5 Bjb b alas 5l (S (2038 Bk | e SLET Lle (o0 g Juade
Lsaa'.!.f)‘).39&@0.\{&)&)}}‘&)%&51{(&)}6&&@&#OTQJ).EO&‘}‘
i wan (Jie yob sl Jate gl 4 o] clalesl S o s alac
Gl Juaie Cungy dy jludy oMac

ol ol (Insertion) sl 5 (Origin) lasl olescinl 4y alae o Jlasl dais ¢
&S o dae anl Ded o ate gl 4 yig bawgd diae (Jlasl blas oyl )



(c) ketabton.com: The Digital Library
ol S3dg38 5 el YV VY

(Head) ,u pb 4 ol <S>
aae gl Dgd o oL alae
QT Do o Syp Ol Jesxio
gl fle o &S dlae I dso
ok Sl sl )l 18 alae el
(5 JSM) Cowl dlae (Belly)
PREAREES GRS (Y e

tuberosity oo 4w SMae g pw 93 ) g5b e
oyl 5 e e¥lasl BB s o> sl (Triceps brachii) L
bl (oo o

sob ) pll |y gz ¢8> b Wl S yiie JI8 lal 4 blate oMac
SaS 55k (0,5 o> slp 9> y» Pectoralis major dlas 5 Sgds jweddlase (Jlke
Loy plonl Wb &5 (S cuegh il Jai o b oMas (la wgde p abled oo
b oS idlas b asghilae i iy Jlis sl 09,5 o | it pas
ke (o (5l 53l oS Cuslyilae b o] (Al s &Sl )3 )15 (ele K55

P snles o IS b wa b S ool a4 ln S M
o b Antagonist sb & asles o 48 b cps > a5 SMac 4 Synergists
S5 b osslw 0,8 63 0 g5L w gddliac g Brachidis dlas (Jlo job g
005 Caly cely 039 Antagonist ol yw awdlas «SJb o fuiwa Synergists
D9 (oo delw

al o390 Jlul g Ca b > ibre 3 ) Pl Sy &8 Wl Hae
Lgh o b FIXAOrS pb 3,90 o wald Jliwod lgseul eS8y gy oSome
oot 3 &S lgsinl (65l el odge Jos FIXAIOrS Gz (S Mias
Ailes o 3Ll g3l ol ()5l > ES > 4 (sl o> EMae g 00



(c) ketabton.com: The Digital Library
YV & ol Mis wages = o Juad

pid OWas

P e dted Sy sl WL 0oy ke gy g SasS put) Alde Ol yoes
Myofilaments ..,y (5,58 pwges 9 S| Lol oSl e clpos & dwlis
i dlae Gl g lalasee guid dlae ases (0 9 aidls pllass] Sarcomeres «
Jetibyy les o3 BLISH (omnS] 35iaS” o 3 g 03905 L] (S atal 4
5 Depolarization &l clbs o o) dae Sl jl pan clie colpil
O Mly o puid OMae Gl @S ) wl g Jb > Repolarization
s (06 4295 wgline (olal Wy Slewl & D5 dgB g (2 0y8) Liyguo
olee clasl s 3 loges ©Mas oyl ailes e 34 Autorhythmicity sl & 1, o)
Db (o0 CBl (S ()l 5 ()| s odne plas plis] 5

san D9 o (INvoluntary control) g8 ooly) pé & jso 4 putd dlac
it dlae 600 el abled o Pl dedle pin & ] ASlen deigeen
b ey o |y Gl S o) dae Sl aly o erd 5Ll oy
Mae aiwd 9> pl (oldl dons (3 Gl Yok 09 ddb g 039 (g5 0l Jol
GlS Ylail gLl @l opl 5 (ol S oo yuis dlog e guie 50 5 S5
i Ol plad 4 sy 4y o Juudiibgy oS 29 oo sl Y Lasl (pl i b
O 9 03905 Jos oy S e ] O s plod ot )3 29d e s Sy
Aled (o ALl e
B OMac

b St Slaogad (pdm g gd (0 COb B Bpo o OMae
o by o 45ls oo ¢ b 8 cMae s o) cMae 5 Sl )las
4 Myosin myofilament 4 Actin myofilament il o oy 2 0 dlun
oSy ulSul dlae a5l 4 LieMidgle dlold Lol il asl pllasl Sarcomeres
oly Gygo 4y labswedlac len ol cul blsee 8 dlac ass s
oMac sls and, Des o 2L (Cardiac striated muscles) sl 4 5 cuws balase



(c) ketabton.com: The Digital Library
ol Sidnid 5 el VYO

a1y (00) oy UK on Juate 150385 b o5 ol glasl o e Al 5

e oldl cwl oulSul dlae g ol dlae o I8 dlae Slal e
Do (05 A 5 03505 D] oS dgueS” B dliae olal cwl Koy gl 8
Jaze ;508 & (Interculated disc) Jsluo (slgSawd bawg 8 Alae &l
5 pSowe Y Lasl ol &S Miwd aogasee sliladle J3late loSund Wigd o
Ailed (oo s Sl 4y 1y oo Judilisy Colin oS 05 ol jgm &Y Lai]
lpl.?dl .\>|9 <5 Oed FLERTY) & o)’l?l u‘b dlae @ 0> dy 0> dLe(\Laj'l C)il
s bsss U 258 o J9,55S 03] b S0 4 55 (ol e iles by
Al (oo 0ad e (85 gl el Sladgayon g (omac
galSw] Alas 04501

oy 3l g Ab dled sy b phe SulSwl OMae Byo LS ol
295 o i By Sengill Sl
“)D;wa SHas

s> {Facia expression) o clls Mas Lol 3,5 ¢ jw <Mas
D9 (50
0 > OHlas

(oo iy plosl 9l 5 i SLLI Cungy 0251 > ©S > sl alids (i
) s 030 Orbicularisoculi dlas 5y 0 YU 1) 40l Occipitofrontalis dlas sl

D95 (oo b el (A5 LS )3 LS 03,95 (i el d525 4 sl o390 i
oIl e Blybl Cusg g e (2y9] 0 S @ gl Son dlae pas
L g A je e o0 ploal Zygomaticus dlas bwss Jol pad > wized wiles 0



(c) ketabton.com: The Digital Library
YV pludl Mas s = @i Juad

Sy b g 0,5 o3l e o plosl Levator labii superi oris d__ac lawg Aiswius
(56 Jsi5) 395 0 ploul Depressor anguli oris dlas bawgs 9,5 o2 )

ORFP
OMas a0 OMas py g68 des I quedlac oy ks
ol 5 ald yw Gyb 93 g by > Sl 4 Masseter 4 Temporalis

(56 Jss)

Qceipitofrortalis
{trental portion)

Temparalis
Orbicularis ocul

ZygomancLs minor

Qedipitefrantalic Lenvatur labi supuria and mzjor feut)

(eccipital portian)
Zygomaticus minar

y— Zygomaticus major Masseler

Orbicularis oris s C Buscinatar
Orbicubaris oris

Massater

Stermaciaidomasoid Uepressor angul ons

Trapezius
Pletysma

de
85 el (0) . sl sles (B) oppe Y & Mas 56 JSs

& Mas 5 ol

o35y gy 313 3 1) 138 (b5 el (13903 Cuzmo g g pre pas (L)
wly e b anled oy 9 9y95 1y o Ll b 3,lueq S5 Buccinator dhas bawgs
S el by 03,8 ST ol diles b ], o pails ()b &y yuses 5 i B)b
M it ) S i Jsiue a5 cul (Intrinsic muscles) g, oMas
0391 o Sgyd @M &y Lol 443,13 Cumdge byl ob; (Extrinsic muscles) gy
ol gl 3 8y 4 ot

pl8" Hyoid muscles asle Ll ,San cMac ¢ lgladbo sl 6 gy (s
5 YL 0g)3 o3 4 Hyoid muscles .58 o 1ial oyous 5 pails b o5 ¢ 2isS



(c) ketabton.com: The Digital Library
ol S35lg38 5 ol Y VY

Webdlae 0)luetS YU |) Wale louwl JlBsd Hyoid muscles aSKia
21y ogs e Sl aglee ol Lialejl (glp Db o podls 3905 YU 4y 3B Sliss
Swlod @by e g 4usliS 35 (Adam's apple) peils S diwe 5

J93> Bl 0390 dgtune by 3 1) (s By (SBg £y (185 plSdlae
..)9;.;'3 P = 5).6> LY) Lf""\‘c .)‘9.0

CallS pols (A S Lawgd 485 G900 o) g pails (08 Y bawg ol
A YLy o pgils ) 0aiiS (K5 g 03903 YU |y )] cpoils 508 Yhdlae 54 o
3 35 1y sl il ©as Aty o e Sl 1y i 23505 S5 ol o
o> Sh Clelb)l 4 dgno b g (2lon i Blae by > Cwl oY J> nen
{57 JS.2) 29

Styloid process ——

Tongue
Frenulum

Suprahyoid

(stylohyoid) Extrinsic
Middle pharyngeal tangue muscles
constrictor

Suprahyoid
{hyoglossus)

Inferior
pharyngeal
constrictor

Esophagus

{oeniohyoid)
Hyoid bane



(c) ketabton.com: The Digital Library

YVA sl 5Mae wiunn = gais Juabd

ooy s

slazel 45 48" (Neck flexors) 3,8 o5 oaiS o3 Jolds (3,5 Gros e
Ob)f Olf VLY C_‘,w;l) 9 Aj)b )|)§ Ql)ﬁ_é Oyguw 1) 0 p4o sl s UAL\'é elaw
Sed (oo 3 )8 lyEh gt (sl ope (b 45 s b als > a5 (Neck extensors)

dhae 25d (o plnilw (Sl g A Oae bwg o GaSUly SIS
95 3 Sl & wwdlae 4l 09,5 Jgl okiygl )3 <S> 4 Sternocleidomastoid

das 9 0 olal Db o e Es > csl Sternocleidomastoid
(57 JS5) 595 ooy o Yl g 9,5 o5 o> el Sternocleidomastoid

gy SHlas

g o s cMac «wlyis g bygl 0 e8> a4 elae Jold a5 ©Mae

il B g B gl 15 CS > 4 CMAS

P PUROAPEY. s

Zany fiohag®s ad

Cady ae s ol BB S

P Culy oac

Cwly Gy ol
OM Camdy GBS
Al e 8 e
Erector < Mac 69,5
Bl oy > Spinae
s i gt
g Cudy RIS Cwl,
G0 UM PeeE Cundy



(c) ketabton.com: The Digital Library
ol S35l 38 5 ell Y V4

Jsiae 3515 Cundao Jlomman s blg5 o byl o 53 45 udy Gaos @Mae il
2Bl o ©lydd i Rotation 4 Adduction Extension ,lu oS, cpis

(3B Js2)
EMa b o SoS |y i b dles boges (ho cMas

w b () L 4 lgn oy 31 @Bge , |, b ac .3 External intercostals
(:33) s jl Ign 4 2yl aBse 5o Internd intercostals wMae g djlw o

(D IS5) 5y o0 958 S 1y b a8 13 03905 oL

PN NPTt TR P -

St _"Iiil.)\f’l‘t.c_)_l;\;ug\:lm
e —

PAREER

b jlaa OMas

oday Byas ad o LiS s 0390 3 |y ©lyad atw clay oliE Hlas as

oS gMas bws ludl G 3 les (oo cablxe |y o (I3 slacl 03905 oS0 |,
slazel Pubis jlgscsl b Sternum jl gdses (5 didyg)d clil oy oS Hlade gl
il Siie cliae (gls 4y o oL Lineadba pb 4 oy jlas (5y5g dalaie cpl o)
2y 51,3 Rectus abdominis dlac Lineaalba B )b ya ;5 .ol dptw (bls)l zlul
ahd Cusdse s b g 4w 4 |, Rectus abdominis dlac ¢ g5y (sleables

sl (IS 0 Djle (oo laged dalab dabab 1) SMae 28 S Gl 356
Sl )b 18 00 dalisee s o wMlae il 4w Rectus abdominis

(60 JS8) 53l o S5 1y s 5>



(c) ketabton.com: The Digital Library
YA« Olusl Mt s = pulid Juad

Pedoralis major Ty
Latissimus dorsi E?

Sematus anterior Rectus abdominus

(sl 223 22yl gy b Jous )
Rectus abdominus
(Cal s g0 als)
(Edemal abdomlnsl oblique) Cge o Jla a5
___Transvers abdominis

— (Intemal abdominal oblique) (Hay 1) 3 Jala Cilime
Sf— Tendinous intersection

Lina alba

(External abdominal oblique) 4
(lliac cres) JLM CL'
(Inguinal legaments) »J]_J RS \:L&Lb_)

(inguinal canal). - y 4lLz€ JUIS — e
ooy ghio (D). ol L;L‘,.‘ @) ol ol Jlas Mas B0 JSCs
N &S CHllas
ol A SMde i bwy & Cul Jlog Fligw b Slesewl dals (S
o o 4ol (X @S Sliog ddlaie Ded o pelre « Diaphragm aus <X S
Qb Jro adei slpleidlo b jan i slasd S (g9l oo Mg piuuw 5 Jxio
4 Iss o (Urination) 5,5 1yl dyles cMae cpl 5l sliws G sl o wildyo b g
Aussy e pllasl |, (Defecation) ggbae
P88 slasl OHlac
AopeS g SBed slasl B fate cMas Jold ¢ JBgd slasl s
Do (o liwd g el g3l )0 39350 Mae g A &y ()0
(Scapular Movements) &S WIS >
o &1y S &S SMae Ded (o uate a4 OMae by JlBgd slac
Col o OMae pl LBl e d0e @ Wigd o ol CS > el odgei fuate
Gl @S ezl Wed o i e g3l OMas aSLlKa wdged Jos odiS

S dlizee Slps @ |y WS e OMas W)l 393 b ) 1S Gy
Sisy e 3Ll ]y JBes clacl IS s 551l aals



(c) ketabton.com: The Digital Library
ol S35d938 5 oll YA

93k o -

ka6 4 4 Latissimus dorsi 4 Pectoralis magjor wMas buwss 430

o> 1y 95L Pectoralis mgjor »gé o
o> bl oS 3 aly ol wdges
das ol e 5k Logil sl
bwgio yshay 1) ;L Latissimus dors
b ond 4 g eaniS B 4 wdl Fyn
bgos b oS L &5 s o) 5l ules 0
wly gl Wy o )5 ) aliae aw oyl

W

5)[) (_5-*“[> L;Lw 61sz .-\.ul.o.’ ~° )l., ulf oS L oMas fl"
(61 Jss)

acbw O >

Oiou 90 & Lyl )Ly8 g5 CBlibl > g Wk o dele S s cel &S SMae
i—elo gl baiS jldlae ol s isy Wigd (oo el (S g (b
A clo 4l 558 o3 oMas Jels Wl Lisy 4 ond (Triceps brachii)
dlac #8ly ,o & Brachioradialis dlac g0 o Brachialis 4 Biceps brachii
(BL JSs) wlod oo SoS delos s o3 4y il asbs il

O g Cowd iy 5
e I gl g (oo s (A g (o115 09,5 93 ) sl dlde

Mae el &Sl o il o (LSSl g Cusd Mo A o3 Jotus delu olud

& sgidy (blyl s jl a8 5 (698 Jlg5 Db e slasl pul a5l esl Al
Canly g o> OMae slayiy e (0 D (o caws ey 4;) Retinaculum el

ol LQ;T od b ol Bl aslgSS cul v gl o 1 ngl odslig |y oais
Do oo Oiae slail



(c) ketabton.com: The Digital Library
YAY bl SMae piungw = paid uad

Ao Extensor carpi cMac 5 edges o> Iy cuwd Ay Flexor carpi wMas
ooy mdaw 5 Cawd Ay sasS Extention sl iy Wl o 3L L g culy Ty s
ol odnlie b sy iy als
buwy i) ab 5L wcwl Flexor Digitorum dlae daby kissl n,8 o5
0l Tx.‘sls Cawd sl iou j3 dias pl g .cuwl Extensor Digitorum dlac
5 o oaiS Abduction wass EXtention wasS o5 cMae S5 CuiSl g o
D) dline Mae 15 So oS Sl o) 1) 393 ogase 5 S Adduction

IS cawd @S B o Wed o 0L Cawd (S e pb @ Sdlae w3
s Abduction Jeiue ¢ atily jI,8 | )Klke oo ,> Interossel muscles wMas .5l
@S g HaSl Sill wans S0 s oM Wl 4lsSl 3405 Adduction
(B2 JsCs) 1) cws S o Jlas o olaws Jotune cosls LSt 1y cawd

Brachioradialis

Extensor carpi
radialis longus

Supinator ol
i:“ — Supinator
“L4||  Extensorcarpi
ulnaris

Brachioradialis __|

Flexor carpi radialis

Extensor digitorum

Pronator qudratus Retinculum

Lled slasl olas
o8 o b g Bl ey o Mas el s sliasl e5las
ol &>

Jaio O') O|9:>’<.‘.’.w| & LQJ skl 9 L.‘.\f?f O|9:>'c‘.’.w| 4 codlas pais sl
Sl o



(c) ketabton.com: The Digital Library
ol S3dg38 5 el YAY

LSS 4 ol pp g alih CusBgo oy 0 a5 SMae 5l Ldn gaemme
&S olad cMae ()l dgg A 055 dw Wigd o oy O el Bl fate
63 JSs) ales o S35 o2 &

f Glutsus medius
liopsaas =

Adductor longus
Gracilis Adductors
Adductor magnus

Rectus femoris

Vastus intermedius

(deep lo rectus femoris .
and not visible in figure)| IﬂuBHI‘IGEps
Vasius medialis il
Vastus lateralis

Sanorius
Gluteus maximus

Patslar tendon
Palella
T Patellar ligament

@ W ®
b oMas Gl (0) . oh8 sl @) olyg o ©Mas B3 S

L sle O >

oy pl8 > &S cuwl Quadriceps femoris wMas slw dJgl sla 0aiS™ 5L
Tibial tuberosity , . ol dwlS” s,y el Bly )5 oilj dwlS el o)l
O, CunBoo oyly plAB 3 5 039 b dlae p 5 SYb &S Sartorius dlac sl .
23 o g bin |y oy 5 0500 031y 3l 5

Qb o e b v Jeiue Hamstring muscles pb a4 o, ab oMac
0A5 > g 0k odad g5l Sy (le g (lawy Cumdy 3 Sgres 41 bl slo i
(B4 Js) wisl o oy 5SS pdlas ¢l lawg dlas wly o



(c) ketabton.com: The Digital Library
YA sl SN g = paid Juad
L Wil 5 b oty iS5

g Al (o8 09)5 dw 4 Wb dlatel b 4 &S layig b L slwdlac 03w
Wi (o0 (ol

w;u@da,uu){.\a_c Wigd oo by L.....S.,lg ub)f)bu.cb‘uﬁlxau)ka_c
S 39 4 |y b sl S oxelp cons Soleus 5 Gastrocnemius fols 3l s
EMas > g b S SMae (19,5 o8 53 0dg 048 o3 Mae ol )l e
a1l Bl ools ©Mas los o b 1y b ISl 5 b S 3o S iy s
Ol mp il o oy Byb 4 Ly dsl saimd jed oas oL, Fibularis muscles U
Woles o S oS b S ud o5 4 Oae oyl

o> ol oL b (Sgyd lae pb 4y byl Cuxdae b 3 0 oS o dlae Cay
(B4 Jss) s> o ool |y 1S5l Adduction g Abduction «;5,8 5b «9,5

(a)

Soleus

Gastocnimiss L8

bl soleus |l
iy € Fiburalis longus H_[F

Fibularis brivis }'f _, Extensor
digitarum longus

Fibularis longue \' B
Tibialis anteror ‘

Tibialis anterior

Fibularis brevis ___{Sl 1N
Extensor hallLcis longus — il

Fibularis terfus

-Soeus
vl Tendons of Fibularis tertius
[t fibularis longus

i \
o LS

el
il
L

[Crc,aneala
Sl sl (€) .l slos (B) ol (slos (B) sl (o o ae B4 IS
(A s 9 (6 )
Olaad Cygo ¢ uo pyS Mas Ailed (BLESS s jd e ) Clas
635 5 Syho Al e wad (0 3)ly (0L cuas dshad ya 4 ‘J;u &Sl 29>

S ol 1) ol Sy A 0ailiy 1) (508 (slaglygaal ond 2bj s 4
a3l S abl> olygd blgl )3 mas plusms bawg o] Jgu8 5 Mlas LS



(c) ketabton.com: The Digital Library
ol S3dei8 5 el Y AO

>l Quickening sl & a5 ywgiud ¢S > piwss | ddued dlols plo 035
Douh (oo o (MY (o Fy (S Aol dikn yopd il )0 g g (0

lp; «ail oo (Gross reflex) IS slewsdd, g4 5l 2o ISy g 51 am
Jb 50 Copse bo S BLESS bljes S > (0,87 Jg S (gl e piwmw Cunl
03,5 il a3 S CMas y Jg 08 BT i 3uyb jl 1) coas w315
03, S il 1) 08y ciSleny s aSO) 1 i bljel Ded o o 5 S
Ol s JgyiS oyl o Ailg oo diw i Algn 03 pa8 &S0l g g Al o
b1y sbasl aSSol 51 i 31590 o ek &y 000 0 @lg Jlwsd = JlowuS Ty caps 5o
2 535S w5y i b S o S 255 o | o]l gty 45 555 i
JoyiS oyl BLiSSl zgl 4y Lo ¢ Jlgzgi bysd Lawlsl ;o il o dbd3l o yas 4y ©ias
it )b Coles O > gl 4 B g od) (b

S 085 Jsb )3 e ol s lSl e )3 (g5 b ke (8l by b
syl 4y (650l sleebily Canlio 4355 5 0yl 8 Cuoglde Lyigee lde o
Cige & & Gpe 3 plyil wilew cMas & a5yl o wl djl o g
Slg od 38y oo 45,55 )8 eolaiul 550 lielgs
SMae oS bs o] 5l N o o yuim b g ol o g5 las ais ) fub e
Cawd 15150 40 0,8 SOy idd o LSS ) G s Cromd oy i (SdSl
LS opoly cuwd 5l s Ao WS o0 Al 4 938 (o ) SHAs AT (1,
O/EOLJ,a.: S o 80 o U el M plSotinl g @jad 38, cawd | SHlae
Sll ol Blo JI8 g (5559 phate sl doly iy Wb o LialS cMae plSocul
Wilgd o 05 (6w



(c) ketabton.com: The Digital Library
VAT sl SMae gl = s Juad

OWas i YL

loges cMas Sy, sleslil ((Cramps) ellas Ss,s glaslds!
gl o 292y dlde S proo)ly sl 59 5

poy > 3l Lo b Syp cel ol s Hypertrophy and Atrophy
el as, | 3 fdae dla 0 aui 5l clls pl Wl o 0l alias
Testosterone  .wis (ysey9n l3l 51 56 Hypertrophy .l o 5oy as
sl Jgomo (350 ()3 sy

Shaw j e 5l 1 ke silul s e cel oMas il pas
Ao (I Cowd I Jold ad 8oyl 0 0 JLae dis, Jsb > Myofibrils
pie 25d (o (bl gludl bawgs by and)y ool (angs g (ulSl dhae (o wd) (S
odol 292y &y ouas A gl b e e 4 dodio ol D)l 515l &5 S pou
Wilg o 0l B9yl by

o3y lss & ((Muscular dystrophy) Jus sbud b g o8, Julodi &
ae gludl ol doms 3 &5 2k o Sl Glawelss (2 oo Sl L calae
OS] ol 295 (o0 chend (933l o) g 42,8 5 00D djod Sl
b glasl cnl pazgs 5 (dystrophy) (Lae (sl 4y o958l oy 58 Jibs 4 Gk
g (g0 4Bl (b3l gladl )03 5 e

asyle cpl (Myasthenia Gravis) (89,51 o9 CHAS oyiud urd
55 3 48 Sl kg 5 (pnie oayn D9 (on B3y sl 3l Ygens
Sl > bl (oo 3525 & (mae - las YLl b Gl bliwl slo 05y
bl sl oxiyS 4 &5 Jlojsi e sl (81 SIS pdaye cnl 4 oS (o0l 8
Dbl sl 05,3 olaws jo e s 4 w0l onds Slolid (b (0 Juaie oplsS
Db o s alse don5 93,55 ColiS ke Ty e IS5 S

35 o0 5932 ()i yg 3 Logas as)le ol ((Tendinitis) W5 sl
il o Lo yig gl & o' 48 o e Me ], (BLol 59 oS



(c) ketabton.com: The Digital Library
ol S35de38 5 oll Y AY

A LJ,m Jubl 55 5 L%; Duchenne Muscular Dystrophy (DMD)
b 5 oy o JUbl & duglio ;5 bogas odnye ol 4 Moo 3131 09 o oy dlls
Mo JUbl 258 (o )5 diuer r (loj CuBIS L Ad) Cglis (ol g 0392 5 inmd lons
SIS (95 p8 g Al sl aly I s Y (ol coints )3 DMD (o 50 4
Cony oy U gl I8 2l g ataslgs asdy ol Slol 40 (5 dlo o3jlg3 b o3 b asls
Jlorgh pf Casdge )3y S (B Y18 pdupe Jole e (o 05 (S Al
2o ol 28 wle o M |y (S Jibo 3000 4 ey el Xpgjges S
Dl oo Mice |y JSho i Wle Lol 3,5 5955 50 )L

e ol a8 o JSt5 1) pladl (b gy 2o 50 D0 agas 3 e s
Lo ooje bowg o G il o o il (glasl ()5] 3 <S> 4 Jotue
Lo J&5 098 bawgi b 058 (oo pbosl b 31 3 Sl 5l el o S
ALl 1 pludl o Gl s oSl 05 e See OHhas SLEL Lawg
i g jl Ojle & as gus g5 dw dox 5l 25 (0 Ojpe SHlas
Mg Sl ©Mae @il (oo (B e s g pdd (ae e (Sl
ausy Jlohyd slawy | blaswe dlae o Sladle Hlas 51y 8 ool S s
Sl ol iy ol Bl b S cul il LS olail LB g lalasee  SMac
Ggpai b sl 4 dai 53 )3 gis Sy 53 S obml il dlas p Vgene
Wl bl g aMae wlel el S 0 iy Jlasl

2908 Camdy (5SS By slasl S5 3 0lge 8 o oy slael 0 >
oM K (b o00) Sy b 5 O] el o )l g kS (o
BB s 5 s WS, 9 (b sl



(c) ketabton.com: The Digital Library

(3 (5 Qe el b OMAE s Siliwgrogs buly, 1S Jgoa

o (Deformities) Sl oMas el 43, dxs oSl g
s b5 ol w30 Gaugs (blil gledl b 1y edlas
Aol oMac s oligS Bl Ded o bl s el
> S Bl o by (5 oeed gl l# gl wwuly
il ol oo JSio |y i Jlos) Jloysi s
Silg o 03y Fy WA ud obsS 5l o e as 8

o Blg gad (5 ooldl Chs oS shad OV Law HAS
Do

P ddpin OVl o wid oyl DMD bwy 18 oMas
led (0 Jop 8 S pae p3y0 (65l

O Oly9> e

Phagocytosis Lol £, 3535 (glea) piwuw p paiiauns 3l plaS
D o plosl Macrophges buwg lae gla as, S9le) el
pie el bl clae 958l jo) andi g o LSS
worle oolpel 4 i (pl (S 03l owils OS> aleS 5 e
Sl sl cde e BBL @S s 0ad o S dbw A5k
5 598 oo e e Bgpus f1 0 jo wi) ©Mae
Wl Jloygs pue SVl oy cvge auld OMae oLl cublls
e 039) (S 005 U g g 23,5 (o0 (pglsS Sl (S S)p
lg3 oo 05 839 Sl 5 s prdaws Ll ¢ e cloel
34 g 5l S e cage i) OMas allby Ll
Do (oo Joui iladd




(c) ketabton.com: The Digital Library
ol S35l 38 5 oll Y AQ

ool Sl

S canlie SlaMasl 5 lalSh 1) L3 @Mes JB slals bk ieulun
ol ( ) eMas b sl &l slo oS L 1
o1 oiligy ( ) pb 4 o bl s by luae &ty » 2
Ll
oydome Jsb 5 ( ) pb & ahae B8 1S5 sl wlsly 3
g (o medal (5N (2 0 S

QMA}JJ.&SUMM)AJ{BA))(&)a(L)o)Mle:%‘AA
Do (eod At g 03900 350l S 39S B Alae plal 1
slacl olS s 35l ools S o Calize g @ 1y S (&S oMas 2
Wiy o ials ) JlBgd
GBS g o oy a3 b g as e SO aSelKn 3
L9 o b (NA") w29 skl

Sl Dl oSee S Bl 3 (slosdus g sl 1) legely oy ulin
Wil 29290 gusly
B sl 5 S S g pSis sla 59 o ol led el 1
Sl (o0 3b3)]
palie sledig b siln slessyy (@
oe @ kel



(c) ketabton.com: The Digital Library
YA ol Mae s = @ Juad
Sl ot ol & > @M I S, oS 2
. Gluteus maximus (b . Iliopsoas (a
Soleus(d  .Fibularismuscles (c
§ el 005 adgliey b bl zldl §) Sy oS by & Mae atws o 3
.Endomysium (b Perimysumaa (@

. Aponeuroses (d Epimysium (c
Soblie cluiuwyy IV
s Moz 3 J& lale (gl (A) gt 1 1y loMbaol o iz iulan
B A

VN ) siles o Shivering .2
. L Erector .3

C“"“") J}i‘""’ "“)“"‘a Jgw d)L’ 99 M2 ) ( )d‘l“’& 2 spinae
Sl o s (oges Cumdy g Cudy bR Melatonin 4
TR OT dawgs 45 cMas oges oLl g K 3 Deformities .5
Synergists .6

S b () wles o ablio (g3,



(c) ketabton.com: The Digital Library

Obwi) ac el

Slax!

b 39 danlgs )30 Lo Juad cpl dallae 51 oo

oled gudgi ) S e S ofg 03903 Ciiual | (nas e

el ol |y ol lial by 035e s 1) ladgygs labls

Saled gl |y (oISl og dielsg e3g05 cand 1) ulSail o982

oled gt | gl Blite (8 03903 ol |y Jin 538 e g9y sloetn
..\;.)Lu UL"‘ I) )MI ):uo 9 M fVM. s <d9 o.)&ls dl}h 0le u.w[wl ;n;l.‘os

o n s wh P

dled (B |y Seogigil (mas piuw

Dl o pd 4 0 las] plad Baiad b)) piaw ()7 ke (e i
g D9 (o0 J9pUS g mlall (ras phagw bawg Clbra o Jlasl dewslus] plos
solas! Electrical impules) 5, cloadbosl pim ol 520 bl
Ol 3 awlie oy g5 sl o) Ban gas b oo a0l e b &S AL
plazl 5 Jgyu8 daboy (slal a0 2B Do ) (s i 9 (0 ga= b g 02>
JUosl b (ras g )15 Culgiune disaj cul )3 58 (3205 9] it f0355 04id
o5 b S ol e &Sl 3 ST (o dilsy (il i b (B slewdlal
loy ooy & S8 4 |y Aoy ol g3 JBI ) (9090



(c) ketabton.com: The Digital Library

Y4ay QM‘MW

e o S B g
sl ddos 5 odomy sl 5l g o)l <y i Jlesl 5l gyl 0 (nas piaw
2 i (pl Cawl 0,8 &) pasie WS al Wlg o aST oS sleidled 4 (5,58
bl Giltses s (glie] o e ! ]y Sledol Bites” lygsheo ids o
3 n bled o o |y 2o gl ol & (S Camela b g 5 45 0
R b by Bb ks a gl e
((Central Nervous System) <55 o wlas! i (5) & bpdbas) Jlinl @
bl Jols aalss pl 0l 0 jliwgeesd polds )3 Sy il uae plugw @
@ dloly ac sladlos! (INtErpretation) s 5 idsS > was i
Dgb (o (2B g (BB hote Vb Glpid 4 Gl (o 5 sre i3
CS ]y 5500 Sl liwgregh 4SS (28 Sl (o0 (s piuge
23,5 gl <S> wlo by g 3,91 4
ool (3,5 )58 5 Alabls «)kdgn ylas (Elod Gledled S ye G20 @
Ol 38 033 9 jae il o sl Slagnly Gae a4 o3)ly slndloal (Gilo a2 )Ly 0
degl 51 03,8 Jas Byo by g abable & jg0 4y gy
ulSwl Mae Jous e
@ ab)S ) as plans glael b pladle Jlai i e gl
(Peripheral Nervous System) _lasce wac pivesws § S5 p0 (oaS i

595 oo o
Do o0 g6 g jre Jold (635 yo (cnac wiuw

Al sledingm 4aa ) cile Ml aal g (Binary digit o2 ol S JSX5) Bit -



(c) ketabton.com: The Digital Library
ol Gigdpsd s el VAY

Jold g awils H13 (6550 (mas e I DB 3 (age (as piase
& &S 395 o (Spinal nerves) cbu Clacl o (Cranial nerves) (i wlacl

32,5 (oo g5 M lp p3 g 0l ) gL g sk il
295 (oo WS 9505 9 ladgya8 Jols cmas piuw &l
09298

L g gygs sl gy08 Sk 200 51 joloio (gl (55550 Cliael s
ol laclb g ) (ledyos 4 1) l86 o0 03505 ©8L)d |y S 20 ¢ il e
L (Cell body) (c9, w3l Lgp9e p» -oles o Jiiie (Effector organs) aus
Cawl 00 JuSis AXON 4 Dendrites clyol 45 035 g3 40 4 Perikaryon

Wl (505 &t A5l Cuwl 3000 dtwd S (g5l> oye8 b (S5
5 ST S5 08 3 ol g S 5 (6lyy Y AV (g5l pmas 5y Lt
Seoioril Dpe s atan b dal) glad dorS 3 0pd > gy e
b ol ol 0dg0d dblsl |y diwd (268 w9 Sy Blo U (sleel S,
aib D3y piMisule e Sla 0 lewssy,Gle 9 Neurofilaments
rl e (o b (g9 puer il (2l ]y by (SlaedgSs) Sl
b ail S5 4 @aSugySale 05 5 by sloalsSs) SuoiMgal ons lix (g
Ny oo 5l (Nissl bodies) Juws plu! pb a4y o oay

3 olr s odgnls caiio wlyj Sl Sl o33 obsS Logas gy
sl 0255 1y SleMl WLE Lo > il oo (9)985 (S, i 55 iz 0
Aigled oo Jite (9,7 e (Sow 2|y ol 03903 8L 1505 (Sladgygn b g e

)l ol G908 590w Sl &S cunl b 592 8315 (guS]
ot s o Sy ) i U e e iz ) o] g sl 5 b ]
Coyw |y (mas Sledbal o3lul ploa 4 Wil iy (guST jh3 )35 ules

g5 e ok a5 (Nerve cells) rae Gl jaa alidg L g s ek



(c) ketabton.com: The Digital Library

V4§ ol uae sl

a1y ol 50 (Sensory neuron) aws sledgyes (slsgnSt ol o Colin yuin
S Songs oS! &SIl 3 faled (o ol (55550 (ras gl Sow
liggusST e lizen ke o 593 (535 30 was i 1 |y SIS o5 (Motor neron)
Aigled o Colan ol Ko it 4 B8 g jae (i5e S I, SIS o8

T S 4 S5 o (mas g 1 &S 015 35000 (19T S (S > (195985 2
B dyiie leidle G Sy 4 euST S ls )l slazel (Target tissue) Bas
koS a1y Collateral axons pb 4 eS| 3505 (s5lg0 &3L5 LS b g Sl
Cole oS Bile sletidyy cul I (phn Wl oad Jidgy g dbll WSgye0 lawgs
(65 i) 59 (o 3L (Myelin sheath) ke iy, U < 0392 48l jolias!




(c) ketabton.com: The Digital Library
ol Gigdnsd s el Y40

Wdgygi Ely!
IS (o gl Aoy g JSB olul | ldg 00
W dgng g ye0 diwd dw (S wlwly A
Bipolar ) s 93 cbsgyss {Multipolar neurons) b sis (sleds,e
(Unipolar neurons) _dad 5 (slsg,es ¢ (eurons
Sl ) gl Sy oy (pan (ohd Xa Gldgyed o
1z oS> SWdgyss plod Jgod &1 (S350 (omas s (31 (sladg s
Wl gudad
2 dgyes cpl b eusT S g cuyiny S ‘:«.‘93 9 ‘5\.@9)9.53 .
2l olacel gy s a8l 03l5 S sl L odrB SO (Slodggen @
Do oo i d5lE 9> 4 (g9 pus S Aol @ o8]y ol
s (Gt (5)500 WD g 4l dlael gelyn g b L5 5 S
ligyss xS .Lled o abg sl b (3 aile Coyuid o48 llads]
Als L5 jasl gley 4o a8 (Purkinje cells) Sy ol wiile Wl o
DY 0959 et i § (95 diwd dw diddy wlwly B
oxind bli)l gy B 5 S slonss @ e sligss ()
[(Association neurons)
P9 SF e ras plee DB D Adied un Sldgyss S92 e @
05,5 L logas ws clegyss calyiis oy )3 (Ganglia) WIS sl
D)l byl jogase sla
213 )8 S35 po o e S5 )3 logas (S slidgygs S92 e @



(c) ketabton.com: The Digital Library

VAT Gl mae e

oo b ras ooy 3 1 (S g e Sldyes oamd b cledgyes
MR (mas i J313 55 5 ldyes atwd cnl (595 a3 (o bLS)
Dyl

Dendrite —

Cell body

fm Cell body Dendritelike

v structures
To central Axon
e To central \
system nervous —
system (c)
(b)

B S G565 (€ 1otk 93 998 (0o a2z 19,065 (B aog g6 il 0B U

(Neurogenesis) 35 yo (mas piuans )3 202 (39,908 Vg3

(Stem cell) a3l L5 &gl 500 Sy 5l ds 9,90 Vo3 Neurogenesis
& Primates ;S5 5 JU bl sa0 43 53gy00 45 2oy cpl 4 odide Slgl cpl Ul
oMo bl sluss 48 w3905 S laientild (63Meo 19 Lo 15 Dk (05 £48
a bl oo s |y bjoel 351 48 Jb o5 5 ke Hippocampus sl 4> gy
ol 0] de>g

oles R |y 03 dedo (ledgygn U dbles

W' 590

s e (was pé Olpo (Glial calls) GUS cloe by WSy)e0
ledgyge 5l i Slye & LIS gy00 sliws Widl oo (Jarre (cuac phuww g <35



(c) ketabton.com: The Digital Library

ol Sidgsd g egill Y QY

sde aSJls > il b s 3o,k 1 sld clblB eyl WS gy00 il oyl (ol
el cpl sl (o

Astrocytes 5l o)l e &S ol Jhe WSy g9 Lis des
emas i 53 3L e Oligodendrocytes 4 Microglia (Ependymal cells
Satellite cells § Schwann cells jl eyl a5 o1 ,503 go5 93 cdidls 3439 (55 50
Wigdh (o Bl o re (guas plagw ) Wl

Sl S was i e Jol zlul cusie JAstrocytes
O 2l 208w yidle gl s kS, Endothelium L Lol ol o aa by
o) 4 Wogygs D dedo Djgo 5D (i w ialed (o () Wdgyes 9 (19>
Wil oo S8 4l dame

omas pimme 30 (U 5 Lahas) mbe 5l soe (sl 0,2 Ependymal cells
Alod o g |y (158 50 lo myl Sl Sl pdn e (oo sl ) 655
ras phas Gow 4 |y @le (ol s B oje b 393 gaw &5 K03 am
Al o 55 e

SF e smas i 1 g9 Ll g Lo ySL (25e5 )90 4 Microglia
Lles o S8

BME 03505 by |y LgguST (53510 (mas mimaw > [Oligodendrocytes
3l (s 3929 4 leiguST LI )3 1) (ile

Mled ioles (oo Liubey |y iguST Jaore uac wiww ;3 :Schwann cells
Sy iled (oo M Tgi i Lidgy emST BLLI > 50 Lol Oligodendrocytes
Sl > Wl o 03500 ulee Libgy |y emST pais 5,a0 Oligodendrocyte
2 Ologd Sl hled (oo ke (RIg 1) 3)ate (9uST G Bpo Glogd 8 Sy
g (o0 e (share (ovas w53 LiguST 3000 e 5

s SBLISE sldgyen (g9, pua &S oo <l (Satéllite cells
bMe p Slyzes pl Wigd (o 3L CoMiw Sl pb & wildgy (o |y (Jaxe uac



(c) ketabton.com: The Digital Library

VAN ol aae sl

sy ol o mle 5 o> e o dlge AL wns leidle s

(67 Jss) ales o Jg S
Ependymal cell
(b}
(c) \'Microglia cell

T,

. &
CHAARE G g gan Aot g

asme e g e Sy

gy iy

Ependymal cells (b Astrocytes (@ . WSy glel 67 U
.Schwanncells(e  Oligodendrocytes (d Microglia (c

kogusT (phn & A3l (o (B9 5 poed Al (pin Sl ke (e by

P by Bl odges Bile (S )l 5l 1) (19y98 SledgusT HoSde NS iy (o |,

ol ) ras ol Colin o p g 00d gy Lt 3 4 gl g

B ke sledgusST Pl aisl B ol b & ligus] iz (o

ek o ledanST U4 aiil ide ol 8B &S bl 5 (Myelinated)
L o 3k (Unmyelinated)

ghie S )9 4 LSS Sopge 4 lied S e (ade (eas plesw



(c) ketabton.com: The Digital Library

ol Si9dg3d 9 eill 1494

pPU 4 &5 wmd (o JSe a5 1) o Ak (JSS pan A 5 pigule
oy & Neurolemma sy dedo (yauST S aSolKin g 0 3L Neurolemma
Oeke 86 claggus] sl WL SasS Bgad came S5 led (o S8 ol daoe
il (o013 e (SledguST 4 dualio )3 gyt

ly eSSl s 5l aisw Oligodendrocyte < (s3Sp0 (mas piwaw 5O
wly panse g ote 08l; 155005 )> Oligodendrocyte ya .ules o (ko Linbo
ol 2l (oo (Sl i Mg ooy JSUS (65550 (s i sledgeST 590
(Nodes of Ranvier) agil, sl 0,5 8 slass Lol 3,55 5425 Neurolemma il
W3yl> 293

L g Lealug 35l bbb (g yte e S ALols 4 ol s b g LSS
P 39b (o 3b gl 0)F ol a5 )l 3929 (b JiSg )3 (lggd 3jite Sl
glo o Sl 4 lggl gl sla 0,8 53 5l 138 gl 05 93 (3 e 50
(67 JSi) ailes (oo BLESSI lSG o5 5 03 Al (guS] g (59,5 )1

g o ey sl 4 3 dedo S|y S5 p0 omas s 3 eS|
s34 Oligodendrocyte ,5b 5 Neurolemma s jl (56 Loy 0y ol 595 (0 ,S3
ras by Calin G g Bl (oo bojl Esly JI g o I ke e Ly
S d 365 Sy gl b orer & )b Loyl e LS 850 4 Loyt
sl @l 23 Gl 5 ey S0

M@wj.@%‘

WS9)565 5 ke 81 (sladgusST o )53 dadgyoes 59, Sloom 5l (29,5

o3bo oyl (39 )y (5SS e e )l o 3939 4 |, (Gray matter) (¢ S5 8sbe

pie by Ode (B Hle jodn pas g 3)h (S S5y &S S plual 92
bl (o (pbee oS 9>

o 5l ols asgs o ond oL (Cortex) yid pb 4 jio pid (S B3k

i 5> Ngd o 3L (NUCIE) by o0& pb 4 355 )8 jie Bos 3 &S (6 Sl

s (Ganglion;Pl:Ganglia) ;slSl5 pb & s &5 jl ades S oo ouac



(c) ketabton.com: The Digital Library

oAb polre dbus S5y 4y aleo by Sy (sjlse SleigusT Sl oo diwd 0ed o
5 S Aol 93 a1 g5 kS, wed e 5 (White matter) abw 5ok b 4
D)l> 3935 jre Mubuw
——as S ooy e mas s wibe Bl L ldgyss
bl mas OIS 50 djle e |y OIS o0 colia (Pathways, or Nerve tracts)

b o sl o K03 (Al 4 (550 amas s Aol Sl Gliacl

5 ke csliipus 55 5 S ] & oo 256 Sleigu] 5 Jue sl

oiou Ko Sl fulee 8B eSSy s o Colia (o0l ce gy b
by s S5 155 B blad o Sy | 395 g o (s s (sl
(298 02,3 6 o) 39 oo i b (59,20 (sl yuslyw &) OIS, o5 oy (]
Llod (oo Mg (B Gl gl 05 S Sl b ke SldgusT 5

Mg oy (s 0)5 4 03905 o guS| pisuST 5 e ) Lo 0 &S
Job i 0)5 @ agly 0)F SOl Gl ou Ay cpl 4 bled 0 OIS 0
it Sl ploa ) Ol o8 cole gy ol Wl (o e 5]
o 2y BB Ojpo 4 e colis Anle e oL (Saltatory conduction)
Sygpd dgily b 0,5 15 iy o Au 3 |, (Conduction velocity) as colan

oles (oo e (9,2 b A a3 ]y SIS 8 el 29y 4
o bw
L g (o p988 Coptid b 0998 S e 88 el JLadl oo il S

do ) el oaS pl gac b (Target cell) un 5y b ygyem S ausS]
Do (o0 CBL SS90 4 (998 il les (o0

S8y i 4 eS| (EXCitatory Synaps) So o0 (slhpwinle 1

o090 4 e8] (Inhibitory Synaps) ;e (sleamisls 2

0S| 4 e8] (Modulatory Synaps) Lass slemaisle 3



(c) ketabton.com: The Digital Library

Ol S9dg38 9 ol Y 4 )

0995 9 Presynaptic neuron 1, Jsl (19,08 «0i9y988 4 09ag8 il 5
AogS e Postsynaptic neuron 1y egd

Py (oo Bl S5 95 4 0uliS |2l g b Ban 8o 4 (4998 izl

59 03 B> 4 (995 (il (D) 9 (e ddy 4 (9985 el (1)

So el isgleesS Gl 3 Bl (B by ok WlyS (oo Lozl
slie )l o 3939 4 |, (Presynaptic Terminal) il i sl ¢gus]
wol (Postsynaptic membrane)  auwislo (s sLis 0iiS |al 5,00 o cuyid

sl gzl B 5l Ojle qmib g g (il Gl SLiS o (sl
il iy bl pule SldSey 0 (ras sl U 4 gk Slge
@ il Ol gLl J Sy pn a4 gl 53 sl (ul D9b o 05
i ommlw B ol yw 3 eShe cleuosile e o oI5l ExOcytosis 3 )b
Jlail 8o (o Jate 3,15 )13 (il oy sl & 88555 SldpSge & 00
—dge SWIUE &S 355 o 2ge dodl bgje slo 02,5 L il (26l
2 ole Cusg poluly uilo g lié 3 (CF) 2ol gl L g panly
S din b g 5l e il oy SLEE )0 b 0dipS Cusg g el L slale!
©8.5)

bl 039 (il 82 53 Lol Hlee b g ledlio) S5 25 LS Zly
Oy Yomd (sl g B g b mdgw IV o ya ¢ Jle ol &
b 2l aBly (eedlon) OIS0 sy 403Y Blil & 4500 53 5 298 (o0
o B 1 s isd Sl (K) ety L 5 (OF) aslS” (slagsal (1JUIS oI5 o
D9 (oo Canilon SIS )55 989 jl o (ile pllay (pmilw

kil 5 b 2l g enl 0ad plolid (o9 4 &S ore (mas Sl
W13 3925 55 ()50 St sl dsS

4 0)lbgd Sl Ly Ngd (o w28 keljl by Copu 4 (as Sleadle
Aload 593 (pusnb SIS 5l L) ploslyw g (oo Jiie (il iy sales]
ol @3 olgS il L slie p L]



(c) ketabton.com: The Digital Library

YoV ol mas sl

225 dJousin 221 1 U gl S (S
e e sed N @ o

.........

JEe (gl Gl slalel 4 o) > Jb sl Boyb 4 b (0pd gl e
&g LS SV pare 25d (o0 45 (6N Sl Bl bwgi Sl L g 398 (o
@&l L g Wb o Jloa il o)bgd b 4l p sl i slaleil 4 85
kel L3285 5 0 Aj] Wgd o aSle 490 adlaie | edges Do B Sl
buwg 458 o 0 b e 0gye8 S & 398 (o0 Ll e pw plix 4 (as
ilg5 o 00 Sy 55 il Gy SIS

S B d o Syl ) (B ol @le SWILE (B lewile
o5l o bl o oSt S5 ldladl ) lppisles ) sy S o Cglin
Ailed jpe (dn B 4 0o Gl gl W o

Sleely JEl gl 039 a8, sl dasie gLl (g5lasS (sloenisl
ables o colin cas SO ) Lpely aduen Ll il Ggllas JolS &y 0 e
il Colia 48l 95 G g0 4 ) el Wl (o (B Sloginl 4SS



(c) ketabton.com: The Digital Library
ol Gigdpsd s ol YA Y

(Reflex) (wiSas!

s 42 g 03 Mgi b (3 &Sl S50 4 gl 098wl WSl
Optt WSes Cpuo & 23 oo 0jlal il 4y LSy sl 0 Jaie (635 po (s
AR Zuwly G o0 SO Ay Al 63903 (SE dlayl Oi)-’ el

ably wSIy o 13 &S Canl as s | ke (REflex arc) LolSl Loo3
9 o S5 5 0 (as pheaw ol (Gsaby woly WSSl g D90 (oo
9d ol ] a4 gl @l g Sopms il clill Gl 4 ol poune )5 ool
Slog)gs (o O9)g8 Su o B0S SG Il (ulul s g L WSSl
oS |2l gude S g (S (998 Sy odin bl

@ Dorsal root
Association neuron

Dorsal root ganglion CD
Sensory
receptor

@

Affarent neuron ‘——-

Spinal cord

@

Efferent neuron

Ventral root

Ettector organ

> 0995 2 83,5 (L olSall o 109 IS
018 |2l gae (B . S ygy98 (B oaims Llsjl 9095 (3

Jols Iy o Jle S1h0 S 2 3 ] 5o 8Bl 5 5 Gy LB
sl 03,8 b wled £ gyl a4 ass G cutSil & loj Mo g e
Do oo Mg mas lhadlos] 5 0 o 3)b LB Sl Cungy j &S 0
b 0mgs bl 2 e (o ol S 4 ) Lol e sladgon
S o b (P g o] Wgd (o il (LS| Sledgres
b S pddlac @ 08 slguST Dl (o 1y Gl o0 &S Ned o el
G5 3l ]y Sl g ond Lasdie dlas auled o Culia Lzws (Flexor muscles)



(c) ketabton.com: The Digital Library

Y.i ULM.JL;MALW

OGS e g 45 ) 4 3gb Sl (il (ol SlalsT S Pl les oo g0
(00 JSCs) 295 (o 52T (693 4365y 51 3,8 oy oT 51 iy i

Skl () 5 (o SlowsIly (1) 1S oo il amd g3 & |y Lo,
BLETES

Sy 4S5 18598 (o (Sl DA ol Byo comar sl
wawd 90 Ay 1y ems lusls)y gd o b (o)) e slael plas Joli ag5
Wioled (oo pandl 00w 9 o3l

S ol > &S ol (Streteh reflex) s WS, 5l @yle (uSI3, o5 ook
D 395 o e Ein S o e ol 1 85 o35S IS agh ol 4 e
gy b oms Sliogrss €55 S5 ) o) (S 5 (o) Gas9 92 051y
Comdg Ol Sl oo opl el (o @t |) @Mae el oad gl (S
ol Cagenl gy Lae cladls 5l Sinlon ¢ pus

Ol gl &8l iz LuSloy SoMS” Jlzo (Kneejerk) o5 oy oS,
) oSty gl e Sl 3 o5 (5550 et i S F1pm 3 b oo
o) 5 SleelSd (5 stunl 4 4SSl D98 o Jloxtil ciples o JpyS
Quadriceps femorisilas 3¢5 5 g e 03; 4o (Tibia o Patella sllgsil
Sy g codd 00t 15 OMde pl JBI5 )3 d92 90 (g sl 00555 igd (o0 IS
9y O Brkar ) b Lo g 5L gl cwMae (Ll doxs )3 D9 o Jlb (S oaiS
238 o il 4 1y (Kneejerk response) ¢il; S, cauogas ¢ 1l o Oy

win i lp (26 Glenslh) plod Ay dodo GAd 4 gBY 490
fCuiS Aled p gily i eS8, (00 Ao | ey datan g L..»).n.: W Aled b
QA5 LS Gl (S eaniS uSI8) aS g0 0 Dyl s LS dden Ll
s |y eS8, ol Jlojgs Yl 3 oS g 5 520 S5 (Slaggy g 48l ] tme
Wl 80 Ao idged oo

&)y (Flexor Reflex) oaiS’ gos S, b o (Withdrawal) ;aeiS s Jos
ol Db o 1l Sy i Sl ol s b gas S S



(c) ketabton.com: The Digital Library

Ol 39938 9 ol Y w0

33 S oS (s (b 05)S Wigd (o sladd ooy (Slewss) Ao )3 LS,
AL ada) B 5l s ladgyg Aoy 4 Sy S8 S Lo i
samd bliyl slggyes b ogyes opl b ol 55 s colis glss & (Dorsal root)
izl (S iy s (S 5 LS| Slgyes s o il (S
) gie 8aS gorr e LlE wiled (o0 So o0 ) O e Ldgyen cnl Wgd (o

Dk o 590 Sy S oo zuio

(Neuronal Circuits) _amas s lao

(Neuronal complex) lgsyes aeisme 3bj dlasi 5l (65500 Glacl i
Aoy D9 (o JoSul bojlae g Ll dedgygs I geme pp a0 JSis
U cnpodb jlbalse cnl cunlediaw (35130 9 JWS (S99 loneine ol (ol
Elite balie Bl al Gole oo Jlae > anled (o 38 op 5l oyl
Diverging circuits) L caiio (sla,lae o (Converging circuits)

ddate sladgg 3l oly sleoly (dm Canl (19985 A b 93 il olie e
Wigad (o S oo ly (19)98 o Ko 25 sl

398 (o (P90 @ S dly & (19)95 S S| icmiite lajlie )
D9 (oo ol IS (0 S5 |y @eine 451503 g8 S ) Gl b 0D e
les (oo w218 Logyo8 yiar b 93 4 09y98 S Sy ledMbl Uil e caglos (]

a8 5,05 3939 3 (INhabitory circlits) (¢ ke slo)lie (35 1o omas piamw 5
bilol dhie o 4 m ables o Joo (CusgSll) Soton cilbs i eMae
So 5l g ool 4 g anles (o o pSole Jlie dlae (2LE] I umd (o oLl
colial eel 503 Bkl wule (o el 1) Ggjee Jlesl lip] dine; Bk
Higd (o (s i 9 CAe S (Lisy

P e il A (o0 plo Suelsy (298 SIS (S9y98 sba)lhe I (pan
dod b CJled (5 okl > a5 POns 4 Medulla oblungata j»>  owas
s (Oscillatory circuits) Slogs (sbsylie 5 (36 Sty (leJliSiw



(c) ketabton.com: The Digital Library

Y.'{ uhulwacw

o) ool (S dts odl pxe il was w0, 0L g colyiul oy
09y Ul yob 4 JiSKew Bl 5wl g 5 GYsb S0 Al je a2 pa oS ol
b)lie &5 dge o b job & Slegil sldg S aAlizdes wed (oo pians
JB g Jloyg bdgaze 43 Iam ly Ll Comlas S s 5l i cullad 4 g0
S o i Sy
S35 0 (pas

wils b oo Al J31 )3 jre sl €156 9 jae | JSdite (635 o (s wias
S s e gt Pl S g5 S > S el b S
(Cerebellum) yisl ¢los 4 (Brainstem) ;i 45l Diencephalon (Cerebrum)

(70 Jss) iy oo

_ (Pariefal lobe) osie <5
Ly e T ‘\\\ - . - /f _ Corpus calosum

A B oA — oo v s
(Fronal lobe) 8 < s A \\\z - f D

L . (Thalamus) =45
Arterior commissure, et
Tt

(Dccipital bbe) s~ o= =3

(Pineal body) sp5e aa
|
(Hypothalam.s o s sie

A e ](Middb'ain},_a"-_uiu:
Optic chiasma B

(Pitutary oland) g o= Cerebral seduncie of middbrain
- Pt O

— WiausS ekl
= [Cerebelum)s Fa

(Temporal lobe) Jisss—

Mammillary body j
(Pons) ik
Wedulla oblongata -

(Spnal cord) &ss —

o gblie Sle Jiome ahaie co slos 70 S

\ c . " 0”0. d‘ ."s“
Sy = (dawg Aol b s b i pow didd D e plunw LIS

Neural groove pb 4 Jsb IS LSis J8 b GBylay 0,65 a5 (s5bao U (5500



(c) ketabton.com: The Digital Library

ol G338 g ogill Y a0 Y

o Slyzes oS col Marginal layer aicb o5 )5 sd o plote 03905 dbls]
5ol (Mantle layer) lawg dads Gl ad o LSS ) et sl dutuw 53l
(Ependymal layer) @il oy J5bs amd o LS |y nas piaww 5 inSB
251 o 3929 4 ) Elod (Ventricles) slelas 5 £l5s (55550 JUIS' ibyy g
3551 5 sl i > £l ) 455§ e (Neural crest) a6
=50 Sl Al glo ady) ploliws adl pled es gl cwl cuwy
{(Spinal nerve) b las! (Posterior(Dorsal)root ganglia of spinal card)
S lacl (Ganglia of cranid nerve) (e wlasl (bl
JEEN 50 Olasl  giugw  slgsdSE (Crania  nerve)
Adrena ) Ju,sl 5¢ Ve e yisu {Gangliaof autonomic nervous system)

i o S5 |y Meninges 4 (medulla
do & (acdlg (bS5 (e SLISIT ey I pge ddn ol
Sl o BLSS! (Primary brain vesicles) (sjae &gl clelSGje pb & S5 &b
Shassle (Sl ol
Prosencephalon L (Forebrain) olss ¢los o
 Mesencephalon L (Midbrain) jbe ¢ls e
Rhombincephalon L (Hindbrain) sy éles e
e o9 skl G SLSE e A pbp
5 & Prosencephalon .le o GLESSH & g4, (Secondary brain vesicles)
5 03500 LSSl Diencephalon 4 Telencephalon (sl @ jxe (090 JSSig
s Metencephalon (cleel 4 (g50 (09> JSUjs 93 4 Rhombincephalon
ST 4 y5 sillae (g2 dS59 led o Bl S Myelencephalon
Aad o doldl 243



(c) ketabton.com: The Digital Library

YAl grae pi

4 (Cerebral hemispheres) (ssae slo o,50s LSuis Telencephalon e
—b ik 5 Basal ganglia) gy oacl sl USIE Joos
> o |, (Lateral ventricles)

o> o |y Epithalamus 4 Hypothalamus Thalamus S5 Diencephalon e

e o JSis |y Midbrain Mesencephalon e

polee okl olkeisy ¢ (Cerebilium) ol éls Pons Metencephalon e
) e S 1 (Fourt ventricles)
ol g gl bailesdl sluisy o Medullaoblongata Myelencephalon e

(71J5»») o LSS ke

By (Kajs) cbm s 58 L a1 46 s
R A s

J oja EYEN \

7 Telencephalon _‘ ey S g g e _c‘-

; Y s 4
f

s ¥ —<:n' hal 1 ) G
(Procencephalon} IR -h._.__( ! ; g 2J—'JJ=:I_(

’L‘“\. (ot frlas —..Mesencephalnn,_Hr Ll Bl
( i

(Mesencephalon)
Metencephalon ——

e ] ) ez OBy il0aT hey
(Rhombencephalon) Myelencephalon—N //—* y . t'f
ASER iy cpio
(it 43 g (o s e 5

EB9 g he BLESSI 7L S

glod Bl (gl
B Wb e bl g dblsl bl g jl Y dw byt g0 g jxe
caclae LY g3 5l &S 340 0 5L Duramater pb 4 o] LY (5 aws g ooy
O Cwl ond LSS Y S 5l gbbs Glbl > Dura mater .l i oSS
ELod g 18T glod 5 320 5,500 90 (o (Job BG 51 & Duramater (sl 03,55
el olalad gl kS 03)95 cpa cpl J5b o Duramater .ol o sl yao!
Do oo gex e SogS sl yg il ed blad ol o bl e Durd sinuses

ool o> dotmon slpdlgzeinl B x5 4w Gyse 4 Dura mater



(c) ketabton.com: The Digital Library

Ol S59dg38 9 eill Y 0 Q

o— o5 (Epidural space) g z,ls slad G lawys gl Dura mater
ol 00 abols] oyls )18 ol yas x5 o Duramater

95 o 3L (Arachnoid mater) asssie pbi 4 0390 S50 jlows Jiko 090 (slise

shppu EG 5 jho ghaw 4 (B 4 & cwl Plamater jie ege slis

51,3 (Subarachnoid space) asesic yj slas Pia mater 5 asesic g 5> ol

azslsl (Cerebrospinal fluid) clss (s mbo 5l 0391 (95 kS, (sol> &S 5 1

Gl Dy

i

i A
= -

Superior sagital
sinus

®.,  Arachnoid mater

e
. Pia mater
:

: Arachnoid villus
Subarachnoid Y or s
space — Falx cerebre

(Meninges) ¢los blis Loty 72 JSis

(Blood —brain barrier) (3% - F9> ailge 9 393 by

i slilys 5 Internd carotid 3k Sl e o ol
a0y 93 |y o5 Internal jugular (slasyys Ded o el (Vertebral arteries)
Ab)S o g B

ST VRO, 5 Ll s oo i |y oy 55 PR 390 3 50 &l 3l
el Byl 51 ATP dedgyon whiles (o0 Bpae Colpiul dBge )3 (oo 1) j654I5
Se o WSye8 5 igyes colld aSeeliin jle (o cisled (oo Bpan (prST oS
(0 pSesS (5 b (o0 303)) 4l nl 3 58 s Ol bl Sl e A
e & 093 Ol (2 4> 93 (JI G A8y 9 (0 STl pae sl g3 Gl
el 4B )l ly ST ) & 9 290 (o0 Wdgyg— (Soiuby o )3T el
Ol e Bl el b 080 3558 Sae 0 a5l ol gl (o0 jhe peih dedo



(c) ketabton.com: The Digital Library

YY o ol rae phasw

9l sre > 4Bl (b (g3 Ao ) Cul ©ljops Sl 58 sae 4 jSHlS (el
S99 4 (Soledgr (1 Cuwd | g gl oS SE Sl WL SIS (KT e

rae yolie 35)9 5l (g0 canilon L) jio oo (00 7 S5 Bl Cadgrge
pSoe YLl I (50 = (G55 @lge hled (o0 clabloe gludl 4 (3 5l (p55e
@y jhe )3 dgpge dymd Goye by Ol a8 w6 ens JSis (Tight junction)
5 b JUis) oyl 51 55558 s ol 5 oo Slge Sl Sy iy o St
S 42 gl 51 gl g Lpg Alo 1505 dlse wiilei (oo s (5320 < S e
Bl g Lo n ale (odlge wled (o yge Sihe TS Pl (S At
Wle @b 53 Joloe dlge ile (cod ygee Jre Sl & 093 5l g9eoe 13 kSHigm
od 058 el Sl 5 pgans | i diel bl (o s 1) G50 - SsS
29 (o0 Sre S Elye
Ly

eam > Wb & 3L (o mle | gleo sl i (g5l (655 p0 (nas e
Fo sl 0y Sess Sl Sy e il Sn R (BlY pan 5 oS By
J—] O "V VP VR S5 LM, byas glyls (Cerebral hemisphere)
o 5> 9 DiEncephalon S e )3 sdg S sS ogw la .cuwl (Lateral ventricle)
» ol plr sl Jate (ol gl 4 (Blhge bwg il j15 ega VB do 9
4, Cerebral agueduct sb & —So,L JUK lawg awsly 1,8 wol glod bacld
Al (oo Szl gBS g5 JUE e 4 elee gl sl Jate (oo
g2 digeSis i (slad Gt g sl 5 &5 codligw Boyb il oyl Ol (plizzen
(T3.U53) 55 o o L8 ) 05



(c) ketabton.com: The Digital Library

Ol S9dg38 9 ol YY)

B e plo

bl Ll ©jgo 1) g50 5 jae 03 SBlid 5 S5y (2 (S8 i @le
(S| S0 gixe mlo lioen S o ol @ dodo kel )l Blo 0dgai
Ji—ie LS990 5 Ligros 4 09 5l 1) Wdgygs ©ygpd 3590 dlge 503 5 595 oIS
5555 gl o3g ) (e 106 80 Jl a3l o ] Leseree Hlde led o0
5 HCO3 o ClI" (slegswl Na"K*,Ca™ MG clsosS b yos el S ot
DBl o 9 b Sl JlaeSy lisred

wslo Logase bl j| & (Choroid plexus) (cass,sS a5es 5l mle oyl

D9 (o by 9 Mg (o)lor 9 (Pl ek )3 @ly Sl Gl e jlod

Rl aeSis 5 LA 5 S 35, JUB glod sledkar (S5 sj00 mlo
ok 4 Cerebral aqueduct 3, )b 5l 5 cogmw oyl 4y (ails lay 5l mlo cpl ules o
ale D95 (o 3ly g5 (555 0 JU JBla mle cnl o8 jlke b (o0 0l o)k
4 =0 e mlo 25 o b s 4 el ;5 slad Gk I s (i
e (g0 S5 (s jliwgogn 4 5 55k

e Byin 4D e L] olus disej 03905 cdable )b Slods 5l jao @

kel (oo ol )3 1,



(c) ketabton.com: The Digital Library

YVY QM‘MW

sl o palp fse gl ]y cunlie (goliasS bame (L1550 mlo @
eldetsly 5 Joo ookl Mg (ol leml cuS 5 )3 i (S sS
55 o o e |y ool
(smas g 9 9> Oom (Splize Lol dlge g (clie dlge Jols @
(Brain stem) jxe adluw

cjro A8l imd o 1y jxe A8l S Sle j2e 9 Pons Medulla oblongata
Sl cialbg )l oxge & Cunl 0a8 pdin (g5l g wlod (o oy s i 4], gl
Sl g Joli Jg S ol i (S s 93 SRSy ol Jg S aiile
P 0gd (o0 Sye el can Blo SoS (i S g dedo MD 3)lg ASL (0l
(T4 [S5) 395 sos S yo ccly yauol glod 9 181 Elod 1 35,5 lodo 4>
Medulla oblongata

il oo Juate g5 L odgy jae Al Lisy opyi Sl>g Medulla oblongata
il s sla sae (g5l> Medulla oblongata « S'y> 5 (s owas o oly o ogMe
(el i (o SIS HhaB g B plps @laS Jud Sl pegatte by b on
Wbl (oo (Sl g ()jlg5 (35 dudas ((13)5 4y (gl il

Jsko shizal > (PYTamids) Less s & i posia &2 33 ol ool o
OlS,00 &S Cunl (S was s oly (g5l> Loy 15l 3459 Medulla oblongata
eMas BT JouS Jotue 5 35l (o Jitie 55 (S clidgags 4 52 5l 1y
(74 Jsiz) il o )
Pons

&sl——> Pons )l 41,8 Pons Medulla oblongata YL iz )0 Cuwyd
o osd | pdm b o 0dd plix (pir ob g (S 5 > e glo ol

Blde plin opisred Wil oAbl ST Eled g yrol Eled o 1) oleMbl
Sl 55 Pons ol (cluicn 4 8>3 musei YU > 45 Medulla oblongata



(c) ketabton.com: The Digital Library
ol Gigdpsd s ol YN Y

Medulla éoMe 5. «jls5 5 anls 1908 s Wil by i 5 ol 4 by (o0

Pons ,50 s oae D)8 o JgyiS 8 PONs ol isuy lawss oOblongata
(74 JSis) )5 5go Bl iy g g Aile iyl

g ;
- Diencephalon
Infundibulsm

Few

=™

— i RS
S

- e

Floddl, 5 sdtglar

il gl (008 Lo @ e d8Le T4 s

Vg

Jo—Si5 1) e Bl Aa b o Se S awily )8 Pons (YL > (She jhe
Sbe e @2Yb 5 WS (o Jate (b5 e ) A1 She Sle jhe ad (e
baae 3550 51 iz COIliCUlT 5 o] COIlICUIT pb &) S &ty oz 3] St
SIS 93 Ng) (o0 Sy (s e 4 & Sl (Fgo Olasl B8 Lol
Al s (Visual reflexes) ol (lewsls, o Slgd

iz Sedpe slad o uS i O (Salon )3 a5 3l (ols 0ad Sle jee
Sy olow (59 diwd ALS S§ (g5 Slo sre lin ob Wb A awse S
S odclB by oaé I sy oS il . (Substantia nigra) oluw was b
Jols Sle jae &y )b By b seges OIS aula ) 034 (Basal Nuclei)
(TAJS3) 355 o yS1 Elod 5 655 i (S g (o e
(Reticular Formation) Suwive <sYLSUWis

Sasdio OMSUES 4y powgo W 048 51 24,5 320 i8I Medulla oblongata ;|
OS5 cpl 5l Al o 635 g ras piamw 4 &S we SleMbl pled )1y 3934



(c) ketabton.com: The Digital Library

YV¢ QM‘MW

AL (o (S ep g e b S OIS Sledgyan Huled (o pees Sdie
e &Sl 8 gl pU 4 S oS ) S
i S ol s lagguS] jl Siize o o0 oL (Reticular Activating System)
5 Slsh polS g (Sl 3 (oo GRS 9 21 (oo Ty Culled &y 03505 S50 ) e
Wilgs e 00 i COma cely
ol glod

byis 4l g Jliow isu g auily jI,8 ST Eled lam ojlil Bld l yaol glos
&S 83l 5l S e (Cereberal cortex) yaol glod pid b o Jlil |y (g0
(Sulcus; pl: Sulci) LAl 5 (GyrusPlGyri) ks 63,58 e ol &5 ol
sy Elod i 5 a4y dunlie )3 LRASS 5 S 03)68 i ol Lol 1l (o0
2yl glod ] was sla oly g b sae 5l S o yrol Elod Wl S 68 jlows o)l
By Gy, ol s (Sales 5 SMac wgigh pols (b Cundg S5 5 ojle
Sl iy )b Gl s g b o Sl Jbe gl i dedo yrol Elod ol o)l
D9 (g0 S F

Joo ldetily sl (3505 (b))l g dualie ol flos (cwlul hilby I (So
Oz o Wb e dly s J3h 4 ol oS Sl (ly he (S i
Sl S odnles &S 055 o 0dliwyd 35 yaol Eld (S> dnb 4 (gilge (sl a3ls
SWinss 3l Joo ladeiily gloj cme 53 e (o 358 2] cul Y5 &5 S >
ol Ay o ol glod 4 55 (Proprioceptive neurons) L sls sui S yo0
O d‘Pl wa :\awo) » x| 039.0.3 u"l‘“’) cuns l) J.«DLQA 9 l.b).:s &S Le‘)g)ﬁu
Fologlao Ll jae piB (gom 5l 0dd 925 8> pruol Elod iiled (o dnts Sloglae
ol glod o adS AL o led o duslie ouiS S slgles b
Sl U onl U st b oo £l 9 520 38 )3 (S ) Sledgros & (ovas 2ledeiily
sobo el Ayl g Sinlan SIS o gl WSl ol donts 33,5 Ml ozl



(c) ketabton.com: The Digital Library
ol Gigdnsd s el VYO

a3 oo ojll loss 4y jaol glod 18 0uiS dunlie iy |y 05 ladis L ST e
Dlets aabsy (! ol Elod 51 ples el 1y 368 i liSSl po b Slol & &
3,8as loe JoSUl il il 51 (S 0500 dalgd 5565 10 Bl 5 YL dlai 4 Lo CuiSS]
&S (38 Jel oyl glod 5 oS dwslis dabsy ol pae Cunl jrol glod
Alg oo 048 aslllas (93 4 ABL 0dndigl g e

oo cypyrage yiol lod ey elas] Jlasl g plazslo g5l Sinlan jl azsis
—ol® ) ol &) hol Elod gt b ol ol il 5 (o Candy pulas
by s ot (S s St (cloglleb (sl & 8 ] B les e
Sl (ged Cus

o) by gy ol i S ke S Ghgel il lod 50> Jae
ggtie Sl Lositune pST Elod b dibgal (S)lee iz S dSeelSn ol Sl
IS ol 1 i gl |y L5 sl sl e aSualin 5 les (oo £,
W Anled Iial 095 4y 05 job yrol Elod lawgs

S 113 o i ST glod B bl oly g shol glod oy blize clbls))
3L o 5 (Cognition) céyee ¢ calis pulas S e canllsy sl yaol §lo
Diencephalon

ok adly H3 1S gled ¢ jae A8l o oS cuwl jre 3l sy Diencephalon
5 Epithalamus Thalamus | u5)le o wee ln! Ll o dbll 1) pgu
(75 Jsus) w5 » Hypothalamus

ovee¥U

b oxe jl ola adgs I i ey Diencephalon isu oy yS )5 wse¥YU

o9Vl duled (o0 dgmo jae Bl g £G4 &5 (e (93959 Shely el Ll
Iy g8 (oo il (wsa¥B (sliggyon b o slidgyss b ol )3 038 3)ly
Shedbiosl 9oV A3 (o0 Jhe 18 4 1) 398 (leguST (owga¥U Sledgyes
Ly (28T pghts o 1058 aplog malais )5 03503 Jithe jae cilizes (2l o |y omas
b Ll 55 s (6,500 Cinlly gVl lizad wled o (53 LB (5)lebgn



(c) ketabton.com: The Digital Library

YV ol mas i

JS5) 31 5 anliedl g pglasl clanyd Syl s o S ) clolas! gy g

(71
9o lamla

SogS baae pais Jolds 039 wgeYlguls Diencephalon isy oy )i Jliow
2 bl 8 ogeVlsula A3l (o whe Cold jliwgagh pglis )3 45 398 (o
D (5 AT 5 (5 A)S (oh Ol Aapd ghg) Sl Sy sledlygd S

0095 3 o el 5 (i plan] iz S gy il ol el (Slon
L gl 1) blijl (ogeVlisple blby 4 (o 5 wid ol lis S
S oS polunl b g (ogiul) oy Ui S 4y gl > e (05 B kS
Dy S o Oygo weeYlaule By @ j5 (S el SO dol (0 2500
wan CBle 5 o8 SIS maw cuwseil Lid e Wlsule )5 Sod (sle 0kiyS
Aled (oo ©)lai ) ligeyon

Anterior Fosterior

Corpus callosm
R
TS T Al
T i
Mammilary body

‘d"-":u e
InfungiBu i m
S ale San

siea iy

9oY 4o 93 (b Diencephalon sle Jlsww ahis (@ Diencephalon (75 s

Sledgeygn o azsls (Pituitary gland) éeuls a8 b abal, piis wseYlguls

Bl .85 salss 15 o 90 Jwals 4 9 Lad > oS Wlod o iy T ale
Dyl sl jbauls bae U waeVWlawls &S 5l Infundibulum el & aile a8



(c) ketabton.com: The Digital Library
ol Gigdnsd s ol YV

G b pdgule Bas I ligeyen by JgyiS 0 wlel i jegeVlgule
3yl 1,3 (Mamillary bodies) liwy plus! pb & (sleeS diws p LogeYlguls bl
(75 JSi) 151y by abasls ¢ lagy 4y Sl (slgzrunly p o

ove¥l ol

eV ) o 4 313 5 upe VB S 5 ligh i 9 & SosS dal
slegusl 5 libnd )3 & 295 (o0 SorsS sl 0ad (oo Shai Jald 293 (0 0L
S5yl s (Pinedl body) (s pgio pas JuSois g lagy 4 o]
Circumventricular organs

De oo 3L Circumventricular organs sb 4 Diencephalon ;I iso
PB e — St Blge il L il )18 pilea g pgw ledlar sl 3 slasl ol
(5o Vbonle jl (a5 ol slacl cpl il (oo (98 olesS Cls o)llas @
1o ol D9 (o polme Slgleidlu I (oS Bl g jidanle BAS (s pgio Bas
Ol (0t LS wdal ol (omas e 5 ()59l Sl 028 (Gliugmegn il
5979 e sl gl 36 oo 1S5 il oo Sidlad |y S 4Lt 5 S di)S (lylo
i poyti—w Jele ( Human Immunodeficiency Virus(HIV)) _wgys
5L 639y 320 4 (Acquired Immune Deficiency Syndrome (AIDs))
(&) »51 EL

(P9 Curmo byl (il a6 1 L odg ludl Jige e ST gl
02 5 okl (slp dges My LBIS o,00 ol a oSial Sl (pge Al
Dl (oo Ml LBl dgng Mol M3 a8 LB ds0s

b IS5 b ) s sl G i a5 ) s
2 e AY 4 208 o el (e 550w 93 4 (Longitudinal fissure)
o oSuis (6 S 83ke jl 45" 295 oo axiS (Cereloral COMex) (ciae puid o S
ol 08 re ddw Bdlo Bes ;5 b B3l LY (g S Ble LY 45 40
Sy 8 g ss Bl



(c) ketabton.com: The Digital Library

YYAN ol rae phas

J e ol oo MG oySess 53 n gl 1 & oedly Sl ke
s Convolution L ¢ Gyri sl 4 (g)led o S 03)55 (> 9 LS dlusp
ol il o SUlCH pU 4y hes oS LIS o FissUre pb 4 Gues L3S
By (o B b 4]y jhe i e Colue lgleid Ly

D3 v b Sl EMae 1 e o3y csleals sie sl 8,5
o35 il Sin S el o S |y ot (3 slaille ages il
Ly ol dews ol sleadled 03505 Bl pd s cunly By Sl Mae I ) s
by Seoss b g5 oo s s 0,Sass 1 LSy by &S s SleMb] yles o JgyiiS
Dogus (oo ALDIAS Sy 4y 0 D939 0)Sad 90 (o &S (SYlail 5,k I Llae )b
Pb a— i B3l bl (e (leoguST e Wy VLAl Gl S5
S 515 Job s ucls > a5 il o (Corpus callosum)

9 O Slisles ©ypo a4 aliiopn Gladld b Gulby K03 LS 5 WIS
9 S9 LS yile o B)Ses 2pd (o )58 D9 (el AL CS D 4 jae B )Ses
o Conly B)Sas g il HI g pu (IS5 5 sl wile Slad)lee b g 039 loS
Al Al cBY Buwge )0 (ghieilyl g olad 5 gam dw Jlesl b iy

oS Gl oluly o) o g o s (LODE) gl Jlog 4 0 )5
o 015 (618l lirgy oo |y

Sl ol Sy by JouS s {Frontal lobe) el oo e
gy by, o (Mood) sly, xss (Aggression) .,5s5  (Motivation)

“:AM‘ 4o
gl o > Soden 5 (Central Sulcus) ¢35 5o IS pb



(c) ketabton.com: The Digital Library

Ol 3938 9 eill Y ) 4

Central sulcus

Postcentral gyrus
Parietal lobe
Parieto-occipital
¢ sulcus (deep)

Precentral
gyrus
Frontal lobe_——NC-

Cerebral cortex

(gray matter) N obllongala
Gyrus fgr';al
— Sulcus
& —Cerebral
Fissure- 7 white
matter

(a deep sulcus)
LY 3% JCOW u;@p sl (S jro i 76 J.fu.o
o) oo loled |y ag) 9 S 03)55

$3955 Sleole 53l doylSa g 35| Ay (OCCipital 10D8) sy oo wg) o
ol 0 1an lopg) ,500 5 zudly jakay aily (hed a1y ol

2 e g 03905 (2Ll 1y (e 9 (2l (69959 kel Temporal lobe e

s (Psychic cortex) ls, ,id pb 4 o] Sliow g elad iso o)l alasls

oo sl Lite Syl Bgw oolid o Lelil SE asle bl b ord

ods b 81 Elos i ;I (Lateral sulcus) sl B lawes Temporal

(76 Js.5) ol
3o duduw B3ko
0 oo 136 cligguS] g b cpbee (sleggnS] 5 JSuikto 320 Aniuo B3Lo
Canl 2lssuS| (s5l> (Association tracts) b o,Ses Sl Lbls)l sl ol, 1
ks (oo Cobib (ke 0)Send n S5 03,95 2 O |y (ras Sl &S



(c) ketabton.com: The Digital Library

YY o ol rae phanw

ool olegguST (s5l> (Commissural tracts) s oS o bls)l sl ol, 2

03)5 (e 4 (S0 0)Ses o SRS 03)98 (2 I ) (was Slewdbiasl S
lod (o colin ;S0 Byl (300 B S > Al (5

&S ol olegenS! g5l> (Projection tracts) (e g, blsy) s o, 3

(9eVE) (535 yo onae i Gl el 4 520 1) vas lewdler]

sl o Calin (55 po s i 4 il Skt Sl L 5 (B 5 jie BB

(Basal ganglia) g9 susld sl sué

Lo (sl 0k 51 L myS ol (s aST5 B3ko j1 (sla aliS) (g5 odel slo osi
LI (os 395 45 amd o |y (e)8 (S s Sy JSUS oS 258 (o0 o2
NS (o Jos (shme = (£S5 088 e 9 jre piB L S35 bl ) ddicen oSy
o i S0dp 50,500 baie o (gIpbus palidus) Luse YU LS 55 (gg 0aclB baie ¢
Bais duw (o gaime wuwl CAUDAE NUCIBUS ogu (g9 0aslB Bads 31> I, (Putamen)
35T Eled Bos ;0 &S Wgd e 3L (Corpus striatum) bibasee ucs pb 4y ,S I 399
Cod bade 5 Cunl Sle jxe 3l s aS olw pus B8 sla 0de S 0 5)b 8
Sopdi g (omas daly by osé opl b a3l I, (Subthalamic nuclei) _wgeYU
03 yiS Wl bl (59 0acld sla 0ne (gla did ggommo 1> )b (gsabss clus
(77 55) s 55 b
Salon g 55y aeliy d oges Cundy D ok LI (g9 0asl sl 0nd
F—e piB L 1) 59 0B (6l 0ad (a3l SVl ) I > 035 g £958
by e pid il 1) 639)9 (mas Shedliol (59 025l (sl 02 Sl (oo Juate
018 Buyb 5l e SO Al (S hsu lp ]y 4efY (298 laendlonl 03905
pLsl sl e pi8 & Gy cnl g wled oo g opeVB il g ey sl
S S omeligd S e SeS ok 45,8 ol Ll wlbalShil oS e s b
a2 B e Sl g 258 (0 A i ol e 3 &5 Cunl (as Slenle
ol ey a1y oMae b (S oaiS (g9 0aelB gla sae 0y Lalase



(c) ketabton.com: The Digital Library

Ol $9dg38 9 el Y YN

e o)l jo8 oLl (55 0458 slb 018 lod (o0 Yoo 1) (hae Silled i
aled (oo Jo S 5 1y

Longitudinal fissure

'é Cerebrum
5 / Corpus callosum
eptum pelucidum

Lateral ventricie

Insula

Putamen Corpus
o
Globus pallidus Sk

Third ventricle

Thalamus

Subthalamic nucleus

Hypathalamus
L Oplic tract

59 oseld gla oas 77J§.w

(Limbic system) Suwow) st

4ol asle slpleasle Corpus calosum g jae 48w JBgd oy ALl )
JSis Diencephalon 5 ST Eled (sl 008 5 (658 Gues Sl am 9 oLo
bl e ol 4 (2 Sudd e (o | S
5 owbanl g Sbun (slayks, Siued piwmw 15 995 o0 5L 55 (Emotional brain)
l, (Affection) cuse g oo DOCIlitY) (s pdy males ol @y pla Jladss Jlocl
S (oo Jo S

35 sl lp bl (ol ey (o Fly ol S e 4 Sied i
gl by @bbls g cpl (S 4l g (5 aws Wil Al )98
O Sod w0 )_»L.o L olals 5 (658 olbea 4 olisl
D9 (oSS oo Vlgnls bauwgi ol i jlodg Jate (ugeVligple

PP okl e il (el 252y 4 el Sued s > Lzl
I Jges & 008 ply 5 sy el i Bl pgm 0 W) i (sloll
WI5F (o 008 w335 @By 1 (Beed 9 iS5 o SleBly Jlojgs Sl ol s



(c) ketabton.com: The Digital Library

YYY ol orae pis

o0dd 3yly awils lay 315 4y oS Cowl jae i3 b0 )5 cowd Hyppocampus

hol slasl ol ol 5 glod 228 b g amd (oo St |y o plasl g ol Cond

Jed 5l olsy sl )b JouS 5> Hyppocampus )l bl Sl it
s SIS (i o 5 (S (o et (5 S0k

751 Elod 503 (59 aaby U]

G jre pi5 dlize (g bl 5 (S s gaite (IS
o DMl o 5 yjo g dabls (655 b SE e pIB 0 S 0gd (o0
koo b 2 colsus 4 ldgyos 3 S LY Sl 50 piB as Cuond 0,5 (0 &g
P19 5 san by (S3ie ca 8,800 B ile sl 1B USE el o0 S5 e
Samd o Ghle ol sl

STyal 1y Ll o905 €l |y s leMbl (Sensory areas) uws >y loges
e g wles o el |y e8> (Motor areas) S > olg wiles o (Perception)
Aoles o Ll 1y i o cla )5 (Association areas) _bLs)

251 ELd 8 s By

S Ayl (o (g5 pU & Gjr0 28 | pegatie (Al 4 pus (nas Sl
Db oo ool Wigds 0 S 1> J 2 Lawlus|

Gils Ges g Parietal gl 5 (ager o Al b sl Lo o el
Qb e e

honlp g 5lad oy wle (egee s 39)9 Slely & (s glo i)
y Gledbl (wgeVU Sldgyss 9 Ngd (oo it 9oV > 0l (o Joo
calizee (glowins I e (glo il Wiy (o o o> A3l &L 4y 03905 ool

Calalia 4y b ol o) (gl g (K.Brodmann) ¢xes .S pliy (saiadily (g2 Y444 w3 -
Gl s idlad (80-Y) alae ) Jass 68 03 gad s i bl Sladiilo CEAN (bl ja ) e s s8ila
Ailad (o0 3 e g Al | () 5



(c) ketabton.com: The Digital Library

ol G338 g el YYY

(e pi (2l cnl 3 D95 (o0 3y (o (o Ayl Aol pogatie (g 4 (0
(Sensory homonuclus ) aws Sedl pb 4y azils )3 woSan Oygo 4y (1l prgead
gl dob iy 29 3 @l 4ol Jold S5 gl (e (A9 298 (0L
4 B> 4ol o Tempord  of LS 0 Lles dal 5 Jewo

(7B Jz) 3,5 )\, Temporal wg ges ;> (Primary gustatory area)

(Central sulcus) 8 e 52

P
ey

Premotor area (A o ) gl

Prefrontal area
T
petadyl 2

iy gl Al

She o 8)Se pil coiilsy Sy T8 USS
251 Eld i3 bliyl oy

Cdlys flas gblie 505 5 adgl &b 51 1) (399 Slewdlpol WIE (g5 ) 551>
sl dged Mg lp |y (e )b (g (B3I (219 g (09> (o Ao b S (o
ASed (e Joo ledeiily (Jlte ol Sile (o )Ly alolid 5 wid LB
S50 i 3)90 ygea b ol 52 g M) o bl 5 4 B oLt (Retina) e
2y b ol g3 ey (o0 (B (g5 b 528 5] Joe oledeiily i 295 o0
il slie cpl ool o oo i 11 olesdl 4835 51 4 (g gl b led
) g 0l T &S 2,5 oo poreucd )5 Cmbgo (S0 g g 3 & i )
o3l 51y (63,8 o Lo (Jlo yobo S5 wed] i pl bl g S5 b g sl o0



(c) ketabton.com: The Digital Library

YYE bl rae s

3t les o gl @ (508 i s g el o WS 1y o) oS0 i o
oled il |y Lo g pased ] 08 4y puadte Cnoguas pliS 4|

b @ Jate (Jgo (bl dsl jl sl ojle (bl (ol )50 sllle
Dy B oy slalio 35l Db 4 43 3gr Bl Temporal g )3 adgl  Sgw
JL8 Parietd gl > adsl o s Al 4 Jate ona s (LS AL
9 IS8 038 el b Bpo g i 4 0 Qo U s (e ojl2l Led 4y auily
ity |y o] olesbles

sl e > 2y oo , a5 (Common integral area) ) Sl &b
o) aiblo Lo o b 1y )03 (25 5l 63959 (e Sledlpoa] a2ty J113 S50
Ll dal e (o palS 1) (e goite ldgyy ol S8 Gl
ol a8l BLESS o063 & Laslys > atisly jI,8 ola8 g j>  olud

P51 Elod pid (S > 2y

23 o )l 0K yn el iz UL o 5 ) 25 Slellios!
Slas)le (S (219 0w

I3 838 o SIS 618 53 lavdians 5 o8 O il 25 5 (S ) &L
cMas ol) Sl wab o T anb ol 5l &S Sy Joo olebuisly o)l
4>l ol pogasie (g 5l &5 (Sha (vas by 4l bl (oo Jo S |y (Sl
il G iy (o ph Plie G 93 SN & Ml (o0 0)Se 93
SE R g ) (50 N o2 de 4 e Sl BySes (S Al jloplo (ae

&—bla Medullaoblongata > (glss 4 Jo3 5l i was o dis, el
Oygo o4 ppad (S Al ) oy il 4 gy (o Jlie Byl g 1S
s AgS e (Motor homonuclus) (S, > Sl ol 4 g 3yl JE usSan
Ol ST Jo i (mas Ol g SBg isu 3 | Ol eSS Jg S Ol e
D)1 5118 jae B LS Gish ) &g



(c) ketabton.com: The Digital Library

ol S9dg38 9 el Y YO

o aush JLE S &el &b plas ,> a5 (Premotor area) S, sl 4l
(Frontal eyefield area) ols 13 oliwe &b g 5yl by Sy slogdlad (500
Dyl B i pulal (o)) Gl s jn Al CuxBge WSS, plaE 45
S g 3l 518 co 8)Ses 538 > (Speech area) IS5 4ol p3ye (5l
e gk sblie @l (dly co 8)Ses pslal cele @lie CopST ) o (e
WSS e Eal (D) Byls By QIS5 55 45 wpe &l g0 DS o )8 o3kl 50
WS Sy 4ol (D 5 cul Parietal oy Lisy Sy oS Wernicke's area)
o 3y sl e ) E Wl oy elE jiso ,> S (Brocas area)
(Aphasia) oI5 Y3 cel, jao bols)) (ol 0 b g he 3l sltse cpl 4 daro
Py ag) o om 3 o Sygo 4 oS5 b Gl B L ] 510 & 005
295 50 O 3 0L 6B g (oM (et Sl aSEI L 5395 o )y ok
Guas oty (S Al d9id (0 28 o &S (o A5 LSS 5 e sl
ol & ol 53 5 2y (oo (Fyo M3l AL 4y oS 5l OIS o0 sl 9,0 i 3l
2 odd plulid Jeo Ll Aol 5> jefde dalS D9 (oo yus g il AdlS
Sloylh sl 0 SIS0 iy 5 o 485 1)h (ST o Lol ) oot
2 L (oo Colia diled (o Jate o 4 ]) BT (S g e (Sly & (LS
@ Ol 0 ey wlgn oad HST aS 09 o mulal ewd dalS WIS S Al
4oy g Ll 1l o o b o 0 529, oo (Premotor area) (S > iy 4ol
D9 (o0 12l pogasie CS > g odnw)y Agl (S > Aol 4 OIS o5 ol g 398 (00 ()
4 Oledbl o)l coolie 395 by 4 (9394 B osd o0 dalS S il
i g o ol b o 0 a8y bl ol 4yl o jl s 3y ol &b
oA A &S 395 (oo welal (owd g 0 odagd b (pl )3y (o BISS (s B L
20845 g aalS (3903 1SS (sl 1) e yone SIS0 (lST s Al 5l g
oSS (S dal @ (Bl la andy 3o)b 5l OlG e led (oo cul 3918 (e
ey (o gl (S pi el 5 (i 8 L Al law ot
ol (Steging area) lles ggypd &ob b g (Sp iy dob
slo oae Parietal gl )3 s (Bl Aol gl (S pi8 b4l ol sladgyes



(c) ketabton.com: The Digital Library

YYT ol rae phanmw

S Aol 55 4Sal U3 5 il b (ol 55 el e gV 5 228
4 b Vb & el ezl oS0 ¢ Jlio o Nigd o mala i ST 4yl
Ngd (o0 S0 (S Ul Al ldgyes s a8 3 )5 (o) b o 4y
g Landie Cumb o)l a1 g cui i dy w cMae &S Ll o s Wl o)) g
ok M <8 > 1o Mos o aled oo s Al (S Aol @ Joo olabutily e
23,5 5l

&S Cunl (ol8 Co) a8 iy bl Al jl aslais S Prefrontal area
s (5550 5wl il BLEST Cgd ¢l )0 Logaste ¢ lgasly j0 Bpo
Al A uls sl sl cpl g S )b By Sy xsg g Sloud cla)ls,
sl 0331 Lo o Culin 5 555 dpgianiig Jle SLES

(Brain Waves) jxo glgol

S e il gl (oo 0929 ) Gullpenl Ladsele Alad o 5 5o (cldgons
Logaste ddgyses bawgs odd Mg (e gloel Ngd (0 S (520 glyel pU &
PU & (s o 0235 bawgs Wl S35 o oy 4 &5 (300 28 Slodg e
el Uil g 3,5 <o oo gy s vy 1S 2l |y iilgs o o 15T L 2201
e ((Electroencepha ogram(EEG)) g0 4 1y jie By sladld s &l 4
SWi998 Joo (aleduiily &5 Kgd (o walal (5y5k Wdg Sl ol alyi (o 03905
3 ool 2l oo aledetily Gloj e 53 B il 0B ool 4l siles cass' |, 5,k
SS9 @l Ll tewl el (B cleadld ool ppulid (o g3 ool pU
led (o Sgldi (g0 ledled Al By K03 ploj U plej Su 5l (B ddss
el g o2 5 Sl e e Jloyg by ddlllas 4l EEG (sl aiged
uha.c‘ ww:.m ..\wl.) = EVrYS 3 Epe LS’LQ(?L’ Mo ).Ja.' O39S YA
isles oo Jlanial (5300 b o5 g s sl |y S oyl



(c) ketabton.com: The Digital Library
ol Gigdpsd s ol YYYV

Elod (610 S (53 42 Sy iyl

4 0ad 3)ly (s LMl ol by 53 &5 Cunl G wre il (il )l

iallg 9 (oo S5l gl (31 sl Estie el g 08 LS g 4 jo0 gled

g bl o hisel (sl g Clss s (gie sladled Jold Elod (il w2l
Db (o Somep sl

(Learning and Memory) aldls o g5 53U

OpS 4 D9 wablesS yiSgel 4 B g 03,8 S5 1) lalisl aladls cals e
0308 yobo dy (hjgel g dlible iz ) i winlyss S5 Lo (slayin g latiboe iy
SleMbl (3,00 3b 45 (565 390 13 Lol leMb] Jls 2 b Lo Lol 5] o anlllas
0353 5 S digSa oMbl 45 s o Ty ol bo o S3g b yor s 42535 molBs
21> 32 dladls goie (Sloa)oSiS &S wild (o0 s 1yl 9 Ngd (0
00 Br—b l hae cllee by Slogles S I ojle (5 0L
o gy & Canl o dwgy dadls .ol (Experience) a,ss L 4 (Instruction)
Slgn o dadls 5l sis a4 S SOl gly D08 o Sl g 0y GleMbl
Gy s CalblB ol S Sl sae 50 (gotbig o Sledle Buile Ol cusly
Plasticity 5ss o ol (Plasticity) syl IS oMl buws oyibsel (gl 520
1 g (2B hae ) gldgl Slyes 4 Gl 3 1y 393 18, U djle (0 0B, Le
sldaiyy b bl wle pite Sledgygs )3 Glyess Jold Gl () wand juS
Ol > Setiale by plotil )3 Gliuis b g o3l slolynis ¢35 wlgx b g e
D9 (50 odg 9
35 slags) L) ol ol 33 S g il L oS s s ]
Hyppocampus  logaste «Saodd piwew Te€Mporal 5 gpw o Parietal
ol g g o= w4yl Slg 23,5 . Diencephalon 3 Amygdala”
ol 3)90 3bj o ) (iS50 oS W S 5 o gk JSB L 8 e 0 (S

. Caudate nucleussSe s 5o Lis s 3 o5 K (paia -x



(c) ketabton.com: The Digital Library

YYA ol rae phaw

Oler g s gel Braille™ s oules 33,5 sb pulas cuas cld b g 3,5 1,3
Al (o Sy )l 4035 oo S90S o] 53 iy ) oS Eled 4o

Sto oligS Aadls (2) ¢ e dadls (1) 395 o sl diwd dus &y J8las aladls
e 3l dasls (3)

(wakefulness & Sleep) Clgd g (5l

Lawg oii 3L (Circadian rhythm) sb 4 celo 24 55 Ll ylan 5 Clgs
S9d o 4l p weeYlaola (Suprachiasmatic nuclus) SslawlS 5e8 dtws
a ST 355 Ol 4 pB g ash J3 Sl clls p cul Hlay &S ()8
sl 50 e B &S ded o ol Hlan 3,8 EEG ol ol dasie OIS o0
A 0 2939 4 Lol B iy Ulgs ey 0 &)l jo il o Jd jlus
ol pll g ojeel ngi 1) lasl a8 ol o3l 13 0BT 38 U cdls G Olgs
D)5 sl Ty pasd Gl o8 plo b e Gl 25 b bled (o0 bl aiily L a8
Al o oy 4 e > o il Clg b 50 a5 0l g2 s g5 9
5 Gros Olo3 45 Non Rapid Eye Movement(NREM) azwal zlgel b Clos SG
S5 9 2l (03929 4 Sl (3 Sl CelaSy )b > oS sl s gl
LG 438> 90, o5 Rapid Eye Movement(REM) i @ <l o b Olgs
035 sbhy o3 b Yseme & (A5 el (lie & cul Dl 5 Ned (0 b
3o b S REM Clss ol 50 8l o Jld SlS™ o1 55 520 5 ol oo
Jiste ol a |y comeaT b ojlil Bl by jhe 4 (g3 0L e andls 392
Olaass Lol 9,105 3555 REM Clgs 550 50 (28> Sloglso 168 U i )5l o
D)5 Cuedl 48368 50 Sy g Eob gl Clgd pl aS ool LS
2 Sldgygs Wy B Ol e 53 nl 0y9] d525 41 53 sme Sglite S,
&)ly8y > Medulla oblongata ¢ cpuive gled 0asld ¢ wseYlgmla Preoptic asb

Ol elalle Ol )5S (s guadis dlusa ol oy o ek



(c) ketabton.com: The Digital Library
ol Gigdnsd s el Y YA

ool (gas Slpe plhe 33 (b Pl da0e (35 )18 Sl Lol )]
)5 4t (Yoo o3lital | dny Sanels ddme (13)5 o 4 ol (o |y Clo>

gL

2 ol g 05 O Gl 5 pold sloise Lol fcanl U0 ailgial Loges glbss
Bypo J holig 10 9 (5308 Bppe (megd JI Medulla oblongata | glso (b o8l
55 (ot oo o5 Allo BL A g5l sl 1,8 (gt il b pgw 505
s Ji> e & s (oo bl 1) st (5505 4 > led (o JpaSS
Canngd Sy (i Jsbo ol gl

g 3l oad bl Jiie g Sloseinl Iy Wildgy (oo ) g0 (bl g £95 93
LS S (ras g (16 - jie @l Sl (2 Y My wSome g Cow (L)
5o 45 NN A2 -y DU oLl gl Job wiles (o cbidlxe (15 clods I,
sl o o 2005 o sy 56 3 ol jlab g 20

B colog 4 ol 0 odd $)i Aol 90 20i dblee bbb gbv aSoKin
Soho Byke ol B (535 pilag Bre Jl (5305 4Bl drwgi dnl el jagis
A ol ol sl o oYL wbhs (S g e Clacl oyl slael lyad g
Clacl oyl slael (g)ao p23jlsd I wrd 8 ygo 5l (6505 &8l drwyd Al ol o
aob Sl (s 0 nly o 4l ol )l o Gl mles (S g e
S5 P93 9 Jgl ke > Sy (St Cpgo 4 SLE gt ($pe8 LBL drwgs
b e bl

Ol 2 85 2y8 o il & GBres (S 4y gl5S Job ,0 g pli o
J g6 S Cuend b )3 )b 392y SaS g Mz g g (sl Ly
5 obsS i g 4 Comd €55 & b o] 5l 0)b 352 4 G o S g
bt cpe iy (o0 g8 JeomnSsS g JS e (08 2y 5l &S placl
igled god Syl i g

ahie LS 5)05 5 ()1 A B3lo (635 10 (S B3le Sl Canl JSuiie g5
PSS g dited a8 Gjgo 4 H Bl g3 )b [ H By JS5 gbs (o5



(c) ketabton.com: The Digital Library

YV oo ol grae pi

b s S g (Anterior (ventral) homs) eld sl o ol b adle
Slsgyes ol (6 ymuS B B3l olid lesls il o (Posterior (dorsal) horns)
S92y &) o5 uae (slo ady) (S ol i) ] laggusT &l ae
as Sl g (us as oo o5 gome S Bolo (S G5 ol 0
9 2he WS oo el Sl ol b (S Ay sl 4y yude g sl (LS|
(Lateral horns) (sle ¢ls pb & (BL3l S5 Els S (ya8 VL Py
gBS JSb H &b 3950 )3 Bl (o0 39290 50 Sympathetic (3> sldg)os sl
JUS ol el yse0ie (Central canal) (38 pe JUIS & 45 )3 sgmg Sols JUIS
(P US3) 3)s bys ebu e @le ol U531y 0ad dblsl (62815 83k bawgs

Bolo (glo dBly dluwg 4 5 A8 o dblsl 1) uuSB Bl gbo paw Bob
I (mas Sl ad) 39d (oo el (218 g ()b (S (gie dw 4 S
e |y D100 & s (Sliigyge slaggesS] (1) Mitn g5 4 s Bolo
o8 s Sl 4y a5l ) SlS00 o (S lainygs sliss (Q) wiygl o
£ dilate S 1) nae Sl 4 (g aabd e gl ity (B 5 80 oo g0
DS e Coln (50 dalais 4

L?-}SJ'JJ‘SJ_.;_,._,J‘__,, L.;_,-.n.ﬁ.;‘...a_\..n‘._;‘__,t_.',c_d
._;JL.‘S‘._-'..:JLn__,___d._-_.C'LE

Sl il il C‘_j

Pia mater

~3% Arachnold

Dura mater

33 o iales |y o 52k g L dutyy o o gl o gl by glaio 79 JSii



(c) ketabton.com: The Digital Library

Ol 93 g el Y YN

3 ol o saliy oSome bl s bawg atdld jI8 65810 was piuww
LSt 0 odpiligy bl L)) zlud] Lawss Wisyss (ol 425y cnas Sy 51
Amd oy 5 Se S sla dtwd
Sroquas 9 A5 oo Jie e 4 b ) Ledbosl s Guas Wsd (e
b S 5 o slhedload 8 mme NS o S pole & o J ] gedliad
a5 o 3 (Mixed Nerve) s cuac pb 4 A0S o it
plos Ly ol ygpe 4w b 53 j1 €S p0 oo b Laee | us caae L
SR O9ass 9 Mk (o bl eeVU 5D e 4 CleMbl BuST Jie (sladg)e
Ailed o Jite jro pid &4 wgeWU Iy cleMb]
W)l BBy Sl eMas paiiame g SBT Jg,08 5 Sy cuas | aan
Cheoyd (S035 5 ) ey Sl 1 g padtine e JoiS 1 o500 aSls
5 Cunly sl das (RISl @A wlalsT o8 )5 (S cuas | (il Voo
Co Gy Sl aMae 50 Casly B bl oyl Ao 0 b cis Ly o
g alod (o0 Jo S 1) (s )y Byl clSul SMae jre co Bk o ) o
Db (o el GiS 93 & abelsg gl pl i 5l e guas
@ e sl 0y 1) OISy o (Afferent Division) e b oyl ise (1
I kedlba] &8 puae o 4l les o Collan (6550 nas plasw
> sl aldy pba WS o Jite jre 4 Juolas g Sl cMae sy
1y kadlog! a5 bl g K95 0 5L (Somatic Sensory Neurons) s
el sl e gl asy pb o4 w8 e Jae JBb glacl
Lgds o 3L (Visceral Sensory Neurons)



(c) ketabton.com: The Digital Library

YYY bl orae ps

S35 o mas wiww | |, 0l o0 (Efferent Division) Sy b oy Gisu (2

S oou les o ol a b sae g OMae plas oniS |l slacl o

Dod (o il 2 (A5 93 4 (Jae (nas e

S (Somatic motor Nervous System) ews (Sy> wac sl ®
Aoles oo Jiie adSl cMae 4 (655 0 mas piw ) Laadloos]
yls <y (ool Gl s oS 4o g

i1y Ledlesl S (Autonomic Nervous System ) ,53s3 was piuww  ®
93 5l 5095 uas wiuw D)l By (ool pe Gl s Jgy5S 0 5 a0kes
ol 00 JuSis Sympathetic 3 Parasympathetic yiso

=55 lasl cin Bl (Gae b o deen

S Slas

aod 5l osd (613866 XIT B 151 oagy lyes bl (g500 Slael can 12
4 & (Vagus nerve) X cuas jo 4 igd (o @i 0255 9 0 > i Slasl
9 4 olS daby (pluly (gjae Clasl Wgy (oo oh @SB g Al B D (gpolie
us)b-uta_c‘su.w}ul.\a&l Z;p@wﬁom%;
s (ision) Ll wle pogasie e 90 4 (s3e Olasl s alby o
D9 (o0 i jlady )33)3 9 (les ale K05 (ages ol
S5 wlby 5 o (S @lsy 4 e Slasl (S alby e
g g OMde (aws (S e Clasl Wgd o pond’ Slowl)l
S o il (S Gpo pdn g Miwd > Bpo (g0 Olac] I o
(B0 USs) S’ (a1 dduog S5 ) s 503 Bas



(c) ketabton.com: The Digital Library
ol gy g asll XYY

IV Trochlear
VI Abducens

#——r— V Trigeminal V Trigeminal

Xl Hypoglossal

S olac!

Gkl 850 Jgb > e lo Aol 4 (215G cuas Cda Koy
G L) So (8 cuas o S (0 S ) B lmen i (e slidygw
Ly S5 9 398 0 3)lg g5 4 0391 o a5 (Dorsal (Posterior) roots) i b

Sed oo T g3 5l o3 Sy o (Anterior (Ventral) roots) oS b olid

Dl



(c) ketabton.com: The Digital Library

YYVE bl rae pis

oS | (Posterior Root Ganglia) 4l (sla oae (slyls (o) a5 (sla
g oo o Ay Bl (o (530 g e e b 4 bis o] e
iy oo |y (S8 s ST 0ad Sy pp b g8 o 0 Gl ey S
ot Wigyss )Soo bl ol o el o)ly als Lo J3hy ldgpse nl sladges]
Aled (oo Jo3 b g 39— gl J3I )3 00

5 o Sldgss o Moy Rl Ui 4 (218 e cdn 3Ll
Slow L by Solow b (210 Glasl jl pan it blse (e (S»
o diwd & Ngb o gl o] 5l 45 £l 5l o anb eluly Lebs olasl ]
1ile K9 so i

« i 12 Thoracic Nerve. (T) «cas 8 Cervicd Nerve.(C)
Coccygea Nerve. (Cx) 5 cis 5Sacral Nerve. (S) «cas 5 Lumbar Nerve. (L)
Cg b Cp 39 (0 03] pood ol 0 YU 1 2156 s cain 3L ppizron (i
CxsSUS Lsbily T UTy

o s 45l 3 wtimd o |y 4K S5 el luacl i8]
(25 ASed wile Ngd (o b on Sl G g 00D xSy o2 b (nae gl 4
Sl — (68 i 5 (Brachia plexus) _os5b 4 {Cervical plexus)
(8L Js.5) (Lumbosacral plexus)

Cdie b &b cpl g Slos g JBg glacl 5 (535 Clasl (o iere
o P 3 g i o &Sl plS 4 T U Ty o Clacl g 0
Cuwvgy 9 e & 4l dluel b ac )8 lo > diuw dudd GBIyl 0 uae oo 4t
ol 0g)S oad Fudie by &b | (S (vae (lajlh w0 ol LS
o @Yb gy e (oas (g sl (o Sy cuas |) (Sl ©Mas
Aley (o o> cuae |y SMae



(c) ketabton.com: The Digital Library
ol Gigdnsd s el YYO

it & iibant

JES NP RS

W398 s i

28 Sleible Clld & sl (guas e Sl (50 055 (mas
5 Gl (ras g yulpw 39 WS (o0 JoyiS ) etd a5 o o)l
sl iy Jols Logae 5 casl o S8 €00 inmms (pl 2l (o0 0351 (535 5o
D (o B L 5 e il sloedisn I 45 sl (S >
s s ) Lot (S5 Sladgygn il pguST o il ST VL
8353 (S ldsyss sloges! oSl p3 )l sl (S oy 4 5555
sk 9gs 93 2es 53 il shiel Ban gl 4 Lt G350 (as i
@ adgl (19905 13 dlael Bun guae U (55 o (mas piass (20 (2 9 Juduwo
bog glod 339 clogond L o] g9y e 0l 3L Preganglionic neuron sl
I Gt a ]y G0 ras pluss o B ke (g 5 Azl 1,8 glss
9 Jw,y - (Autonomic ganglia) ;e saic 4 48 S5 cbo b g (s cuas

o> e oo molw Postganglionic neuron b & esd yeye0 b b ol 0



(c) ketabton.com: The Digital Library

YV ol ras phasw

3 ot o1 len 38 (98T g a2l )18 15595 Baie J315 )3 (995 o0 g9
G355 (was ooy jl pa w53 ey (o o B B 2l s 4 LISSE
oy o (il a2 s o) Sl sl (¥ gm0 Lot Jol (S > 9199

Sl (o0 )05 s Sladg s S| 095 (e pluge 4 03)ly (e ooy
> b 03,8 cpl )l b)) (Interoceptors) Jsb by 65,5 b kggyes ol
bow o) Y & wae gl 5 Oae (olisl glacl (8 kS, 0 00y
(Chemoreceptors) (ssbesS (sl 05,5 Mtio )l Capmdse cilos o s 315
Sl o oxiyS g anled o oyl | s > wleST by o8 Bl
Ailes o @yllas 9 SS, g sbacl sy 1, iS55l (Mechanoreceptors)

s Sl g Sl 50 93 4 395 (s s &5 ouiiS 3
92 2wy Al edges cdbp Iy (S 355 (ldgygs o slacl (ol Wgd (o0
WLgh (o (2D cuas Slewlly § Slow iy

9 JUuyol 5ae ((Vaie isu da dlS 9o 0SS Cuwly e w@die gla ous
il e 5 Nigh (o (2D come Ko sliiges bwgs b Lo 93 S1S)
Higd (o0 (23 cwas Ssbewhl Glig)gs buy mis (la dwis 4 ol S8
cuas JS358 iy 9y bwg &S gade & H8d8 Isu g Vs el
oy 3135 el B Sl S5 bt pobo il oo St o il o
2 995 (ool oy 5> B carge o Sl S0 Al 13 095 (oo B
Sl osds Sy cuas j808 awas i luisy | (S ey By oS glacl
OilF ity o a0 by Ml |y sae ol by e ples el an g i
08 P64 0k o pupeVlsala by Solpaully 5 SKibas il
5 Sibow slgdlid LugeYlaula 248 o 3L (Autonomic tone) Kse 5
S e Sy Sl

0392 (§3950 393 8 > (Sl Wgd (oo JoyuS 095 i Lawgi oS (lael
8 aSolKin Mo wigles (oo atiddg (glial (Tao U by ob dodio Cuas aSidgng b g
W03 (oo bl 353 (lpd 4 LIS (oo g pibe Sl 6y pased 4 Jlil )



(c) ketabton.com: The Digital Library
ol Gigdpsd s el YTV

Saol) 9 39> 4 395 Sygo 4 Aol oyl |y desls JUI & o) oMac

an 5355 ac wiuww JoyiS e b oaé g anles o Lolasl (Rhythmicaly)
Aled (oo b 1y dlge

ol b odb yuw (ool)) Oyee w4 (0L o U Y88 sleseul o)l

3 ey Julis 03b; 5 B 1y 395 B oy s il (o Lo Slite il o

| (Polygraph) b ¢s,5 sleedalofl pslul 5353 (slogely 5l (st s (e

a8 dB by ey 3L L1 5,8 8058 e s Slews i5o
JUE 5 s 4l a5 Gg5 Sl oLl (s ()lme glusl ¢y93- )L 5 5 oLl
9 Sl ecbael cpl g3 e Sl 6pSsl lp bl (o Sy 93 | deusl
B SS9 g dedly JUI 0ol 5 g Ol o (i Ol e il (alby By >
B L g edd b (b drlge (3) Cunglio ulas (S8 (loalled lial BoLel (o2,
@ 2 Sl sl ) a8 Seilew e ol o led (o0 4iSes Gy &
Sly 4 eoud gl 1SS g 5y Mg syt (Glycogenolysis) jes'sls
Sl les o Sy 55 5 (LIPOIYSIS) (yelS 5 oy slodsl doylpulS
Cal g 9 Sdo 3 Sl o 4 dunlie 3 Slow i

S o]y by iy

WS man pla ase sl 08 (as gl Sileul)ly S

ras piug Colld Gl Ban Jly 0 le o Sy | 390 0l 5 podae
U5 ot &1 ol M g Conlyial 5laj 53 v (53 035 5 i Sl
e 1y Slpons lne] Sl Silhmyly laael (5 lld 59 (e slo ol 5
Clacl #8ly 13 Dby olie dlge pin 4 aad o ojla] de sl JUI 4 03405
b 5 039, PEristalSs s’ (oo WS 1) (il 9 B (lps Coopuo Ssliansll



(c) ketabton.com: The Digital Library

YYA ol uae gl

siie |y pude Sedpe 5 bl 0 U 1, Sphincters wi 5o o iolssl 1 s oae
(B2 JS5) wles (g0 u3es 1y s dgwds 03905

Parasympathetic Sympathetic

Sacral nerves (S, — S,)

365 mac piuw B2 IS5
J8398 olasl sleesle

o il (2o 93 J (S0 )98 (s i (ras Sldgyes pled

S s o 4ty ) s o] S o w5 ]y o0 o g b oS i

sl Cholinergic pb 4 uled (o i (e (20be Cusmin |y s Joliowl

ot Sldgyes plad 5 Ssliows Ll 5 Sliows (59 048 Ly Sledgge dod Ligd (o0

O ($59dS5E e sledg)es Sl > s G558 Sbewl)l g9 008
g oo 3 Adrenergic s & g aole oo gy oy ytuinl je « Sliow



(c) ketabton.com: The Digital Library
ol Gigdnsd s el YYQ

S 55150 Lo Syagisil Jy 8

o1 355 By g odne s 51 (sl M Lolil 1 Lo Jloyy &l 5
Sleida b g g5 )0 Seogigl Sledwl cnl il 2L 350 1nj fmapd (o0
Sl ol 4y kedliosl Seogigl (gus b g (omr Slodgyses w550 )8 Elod (il
Clld o5 anled (oo dd (mas Glely Swegigil (S Sloogigs g Wiy (o
il e its do S13l g Ml gy L1815 (gl oS 1o

NS53 (ras i il 420l 9 JopS ol 1S ye ogeVlspls
i3 g (515 (sliae] Cinllsg 4y Alady 15 1y s slaadlios] oo Wligmle bl o
Wlod oo cdlyd sy calisee yuolie 53101 g 0y Ysewl (Gl da > @l s
o clbma g Clolual 4 daily ) Sawed piane Jl ) (s Gleoly Glieen
Soled o cdly

o Bl > Seegigil S1ye g (o ) ugeVlonls I & (uas Sleely
3y 25Le) £l55 53 g (il (2905 et comd Ol e o By e = 8 38,0 A5Le)
Sl o i ol (sls J St &nb 5 dlayle dlge 285 ¢ 9905 0
(Biofeedback) S 59l gm Suwd

Jlos! (ooly) yobo ay 4563 wimd o 3L d1dl 4y )] 5 a5 el 5jg0] 3420 o9

26 S s |y (gl « Gl plpd it 15l ) o amb (3l)lt

03> sl 3,8 4 (ol 5 (o)lud bluwg b lanl jo 0,138 ),.,b oY S coda

IS ol ol Ko (91 g 2591 s @ s Jlas (g9 J5yuS &5 355 (o0

Gl byl gy Ol > 9 (oo Jdin LS )laen oy Aeldl b 9 2S5 oo Pl

g 0aiS @yl YT oy b il e od 5 oyllas By g a4 (ihe gleel

hags gt lid g 8 (lpd (ol g 4 Bl (00,8 ((Sfelgn Sond Jlanil
Aad yialS 1y 0gs U)K (sleedyd pw ol b g dad e

Slyts 2,5 3)ly gz 0 g 4B gel ) Son Suud (sl sgtee o

JUid odme slood ) e (oo Jlosial 393 (530 Elgel 5 8 Ly 51l



(c) ketabton.com: The Digital Library

Yo ol pras phunw

Wbl 8 Soislon b LSSl ekl b Liliay b g Ollasl (8 il
Ve P S

by &S Wl (6,505 ks, Yoga 5 (Meditation) (¢,S6 gexi 5 ole
Sy g cnle slogylee &5 Wl adlyys o3l Lan Wl e 4l Sl | 00
bug & (oMo 1503 5 odae o35 Cad (b 5Lt B Glyps B (o S8
ol dao Mg oo LIS poliiie Jlgy (sla,Lid

MAE e 9 (S )

Bl > s ol Ay WS o D) S p 4 (S o) gl Sl a3 e
5 liyd sla asls SLESS WSg)50 3510l g slai > an B g 9290 Sledgres
Eord jro A G (8 Wl b 3L (oo Ldgyew 08 ) Gekee 5 (ol (Slawles
aolgs g g | a8 W a0 dis” (5 Al 80 5 asliy a8 o a8 o,
ool Slowles D Lol (b o inlS a8l Lgye0 Sl 45 (63939 b g
Ol iras Gledloal Jloyl 5 <8l > cudybs o ALST (Bl ials b il (o RalS
o Al Cut G po b (o GialS Ol gy doxs > 4l pals
Al o LeSIE) loj oud dtal WIS > (ool)) Jgu8 bl il o tnlS
MAE s VWS

buwg eSS o kewgps bwy yuie «Cwl 2 Ol I o)le Encephalitis
5 LogS s b 5l oy wdle ol 15l (o e 4 S Jelos b g e S
WSilgi (oo 00 S ye el Encephalitis aoles o 59— Loniids

G SLL s ugps S bwy & cuwl jie Ol I o)le IMeningitis
b SV ) 095 e 65 9 303y (35 B Jold o] el e 32
Algs o 035 S e g LogS (Paralysis) b el Meningitis

929 S 039 buwg &S cul gas clls Multiple Sclerosis (MS)
ezl by Sl 255 (o €155 9 30 | (Al el sl (pdnye 25 o 5L



(c) ketabton.com: The Digital Library
ol Gigdnsd s ol Y €

Otk Wldey (58) (g Jre (g (PN dedo uw 0dged Sl (igan
Slows s, 5l A5sle (250 0digpdiy @Mle D9 (oo EU g je 53 (ovas b AL,
ol <isd 5 (Nystagmus) iz 5,5 )| e <8 (Tremor) aie) w0
L5l

Sialen b g (S cirlby 3 adly 4 o sl ple Mol (5300 g
058 & i gl @l (pdn 293 (0 G i ol £ iz (U
ool cla ade) o Lae wgigr 2bdjl wle 0,5 o daly (g9 00clE sl oae
Seeliin ol 3l (o S g Lidygd OU g g oy S > joe @l e
B ol 5l L 0390 yusd Jludy 0)loB 5 IS Sy () 9 095 olud) & 5y
29 (o0 b gy g BlSS )3 (A 0

8y ol eplie sla ade) Mae (A cou b g )l (ol g0
Gl S5l gl 25 o pasitie S pages (B 5 oS o g stunl
pU 4 sll dis) g8 G bl (0 o g9 0458 (o 008 S0 (SloiS 4y ()
StS i Sl T gl oSyl sdipe LIS dasete Pill-rolling
dond ) awiaS )b pduye 0 OMae s b5l Wl Wl cuiSSl S'e g bilite
235 (o Oyge 59 03l 6l 0dd I pdm bawgs (Jde Gugis e (M Cune

Jae Jlg; b g (Mental deterioration) ¢5ee ol | &)le ©pod 31 o g0
5 oyl o8 Lasy Lol 0505 o ,18,5 o &y e 3131 W &S ol (Dementia)
S1510L31 cal 5l oo D95 (0 035 a3 B (oo )yB dlos 390 35 1y Jlw G0
ol 4 by b g egas (JoSUl g juse dlge Sl okl o S1 15500 o 5 Ludien
85 51 YL 33l a5 Jlo 8631 5 YU oLl ples YBOL, 15 il 0 leas oy o
D (o olas el 4 Jlo

S0 Olodwo g 5047

O e Legygm 31 &5 wlas o BLISH LIS g,00 | (530 sloygoss dad Loy
SUSU o ld ¢ e glad)3 o) o D95 (oo Laipe y9055 CunBge 4 laswy



(c) ketabton.com: The Digital Library

YEY ol rae s

olis Stroke pMasl buwg g6 5 e 4 SLSL cuwl b g oo el 3
Slledl ol osd o0b 55 (26 (g5x0 Lol pb 4y g 0 03l

bug (b Sy So J30 3 b 8 S hwg s o BN Gy 0
b S5 5 Syl S S a ol ey 5 0 ol 3B 5 e A5 aadad
Ll o 29 41 05 (s3he S5,

835 o anl o] Ol Sye g anl G 4 G s el 355 Jelge
3510 5 03,lg &ps Curdge 4 bgsye o] auMe g5 0 3L (infarct) Skl b o
Sl oo 0l 3y e el g s ot ol Ml ol D95 oo 8l

Ll Al cpl ol Slolus! (ol cand I Ssee ((Anesthesia) oot
Mg b dolie 1500 5 (ol Sllas sl sl Sge b W5 b 5 (dpe 5
RV AW

e o 3 O3S 55 by o) Wb @ Me el D omas (glad )
adlis U Jole plS' L g cuas a0 dodo b g Ol 55 wae sladyd 0gd 0
Sslow s Jsb ) o dlos 3,5 jl &Le (Ischiadica Sciatica) Mee il s93 4
W 65 Sawd bwg Hlid ud o)l Ojle Kol Jsere cle il
3L e g5 J,S L - 6508 8, (Herniated lumbar disk)

Lol sl (655 o (oS i (owgpg Cogac ((Poliomyelitis) JWb! gdd
Bl slitel Jae (as wlusw J30 4 &S] onnr (S Sldnygs o o
s slely cdbys i) SMac g oad cu s Olacl abj sluws il 0 03g)] 5
@ odd gl wMae (658 0 (ac piuw | GG 8 Cdbyd b Wil e pg e
gy (o Jelos

9MMW‘J}§)AMWMM}‘MW

NS e &l}'d 9 )..;D ).l d)'f).p . - " -(:4.»0‘ O..\.Af) "S s )KJ? . . "
ol JSis ae Clasl g (e Glacl jl e s g 5 cul adly



(c) ketabton.com: The Digital Library
ol Gigdnsd s ol Y EY

i o3le Sl () (50 g S B odle I 635 e S sl (Sl CUb el
1 50 jae a8l 205 o zyls gbu gla 0,8 5l el cuas cins il
i By 5> jrol glod o)l J13 Gl 3 (SBS Clby Y 5> Sle Jre (g Jolb
o 93 5l ST ELd 1> i sl WS s plosl g ol s )3 9 350 15 decner
Sl 4y oo 45 ol (615 B0l 5 () AL LpogoV sl ok ai L 0,8
Sl g o Jlee 395wl Jo S 53 (9o Vbonls unl (b (oo 2 4
L) judgnly bas Clxd 5 JoyuS Ga)b jl el o )l (B 3,8 (5128 5 Sl
alo 3l p sl bl e S (o oS 1) )59l slo 0a plu Sl 53,8
Sig95 b 0 Slas Car uslie b bais (o | cldiblbe )3 lo ol el
soat i S o Gl g dblal |y g0 5 jae slie dw Db iE (gixe
JESl a2 by B lhSups a4 dul WS e Ll g 0 1) 5 by
s 30 4 logeosn polis &) SaS (53850 Slac! piums (5) @ Lo
5203l 30 S a1y K> leatup Glisgragn 4 SoS (58 WIg (o uas
P Sb g dbable (gylubon s £lod (gloidled 1S se e 23,5 il S > o b
Gl OAD 0p33 g jhe jloplo sleseuly e 4 03y Slaedlioal (ilo a2 )LSG

Sl @M J5,u8 g Ll 51 3,8 55 o by g alable g0 4y dusg

LN S e dads U cnas piannmns S liwgaogd bl 16 Joua

Jolake 41 ot
@llby b cuwd 1l U slacl Sy pas S50 s o5 Cowgy

g adye Gl ot Sl (mas s ] o 2929 4 (S o
S o i 1) Cangy (455 WS

& gl Wisd o Sy cuas lacl bws gzl N O
O & ras e Jloygs ialby sl (lp o ol pudS
Lol LS
S ooy by ledgyes 3 dedo dond 3 Sl cuas ol




(c) ketabton.com: The Digital Library

YE¢ ol rae i

shas (Bopl oo 3 0ad (S ailby > B cage (onas
Dyl JUs s 1y

allby Jolds Wlgi (oo jhe )03 Sleeid o B apd 35 3)ly | Sl
D9 5o 8IS 9 s pgio plual (e Vlgnls
(Phelobothrombosis) baayys S50 53 e by aliS cudgnge | 90 (i
GBI Ui ) il el jre bl bl 5 () 6851 20 O
o 2SIy Gllin cage L8 Sl 25d (oo Ao
oS o &5 (Gpge > Hp o0 Vb |y (93 JLid &5 295
Sy R 395 Sy wdivn dodio jro jd Sgpe - 8 oalS
sl 93l Jlowial 31 55 gy nlgd g8 4 (9> 5Lid Lo
sl a0l Sl oolazal S ) 5 (giae slapiy 09 (0> MDA WS
W5 (oo gy E989 4 g3 HLid STjks Lo Vb (98 jLid a2
o Eptinl &7 (£33 T i 4y (2138 Dlge yal 3)lg 3l o TSP
Gl dedo Sygo 5> bl o adel Sy Sk Al wyles
wnl b g 295 oo Cigie IS 4 b (S Gl ¢S 35 p0
.bly (0 03D

O3 dedo Oygo > (Dysphagia) b 3 (aluyb 5 ¢l Aol e
Sy WS (oo Joy STy by ool o5 gled > g8
N o JMEe 0 B leddess A o e
S¢d o s (Hypovolemia)

Hgd (o0 (Sgie WLt ke (S ouas

2 o9l 3955 5 (l3ye 3 1) JI5l g Se5 5095 (s s | Jio A5 it
5 (Libido) pwiz &Miles ool cows 1S o JoyS 1y ;5
s 1) Jro Mg gl & nae b awd) b Jgie
3l oo e |y Jto 155 a5 o0 (Sl




(c) ketabton.com: The Digital Library

Ol S39dg38 9 ol Y €O

390! (5 Reionw 5
S 5y calio S Masl 5 SllSL 1) 5 Mos JB slals T loglin
WS el () sl gy o () SebdsS slaogygs 1
e ( ) SIS 2 )y Slonlyly S0lS iy Sleonyon sgms! 2
D
ol o g a5, ol pglaie (oly ddie, @Dlae s o b &S a3
8l o )39 (oo asudio GIS > pages G

b 5 e ligtay I

g Moz &5 1S pasule dar o blis o () 5 (L0) 8IS L icylis
Lale b g s oo

sl oy Slouslly cuas (0wt Sly ceas 1

S o by |y b gl )95 9ern SulpsS Ligyes 2

9 038 Ly Sldgyss Jold Su5yudsS lodgyss D was i 3

ol oty I
Gl ol G 0See S Ol 1) BS lediny sl Gl e calie
il ALl 2429
3 ok mas s (gl 4280 5l e L
s (5 5 g o (B 0y 2k S 8 e (a
W5 Sy ) A By Sl peea 3551 (Al sl 9,5 S (C
DY B S WG Al 2
ez oSes (b o pmod p(a
Caly 0,5 a5 (d b Jsb
Saily o S > Gy i Slasl 5l K5 pls 3



(c) ketabton.com: The Digital Library

YETU ol ras phasw

(V) o6 4w s (b X) w5y e @
X1) G5 35 cmme @ 1) by was

Sollie ey IV
B) poiw Mes 3 b ol sl (A) poiw 5l 1y SloMas] i olis
B A
Jog o glod a1y Yorse o5 flos cuond ] 1 1 Prevertebral ganglia
. . 2. Termina ganglia
29 (o 3( )b & s 3. Hypothalamous
e i e S S leS 2 4. Pons
. “9 S S5 e 5. Sympathetic Trank
)l )8 ( ))3 ganglia
Sy a8 sl guae Sodp 0 a8 Sl LS .3
s b ( ) 2l 4 W)l



(c) ketabton.com: The Digital Library

olwsl gwlga

Slanl
B og ublgs 08 loud Juad oyl dxlllas 1 Ly

o ailgy dabsg 5 ladilo 03905 ciyei |y ol (sladgyes -2

oS Sloslostl 03905 s Iy wair dibog 5 (lotle 3
aales glo |y bl cisllg 5 cand 1) ot

s ol by (813 5 (25 55 Ay 5 plesls 4

5 ol 3l 4y cledbl e oS il o 2925 4 Jloj (Senses) kews
0l cuwas ) b Mg el 2B L s Bh &S g el cdlp
ML 5l le 3503 STyl b g (Sensation) (dges (s il S e o il
buwg &S )6 5 31 Lase )3 ond @dly ol 1 0T 565 U L g SBT3l
il oo el o Bl e (sla 0SS
gy 4y el a5 SIS 50 jl aae )] By Lol (g o gbly USG5 2L slass
od STyl alalT & ygo dr Wlgts oduay jre puid A g o Joo Judiln ol
el o il £los sile 3o 1500 (slosisy & o (ledailly 51 (o 5155 (5o
g o Sl BlalST 50 2 etz cnl 53 bl 15, (oo aled o S35 ) o0



(c) ketabton.com: The Digital Library
YEA Blyobke

05 (o0 03 b led (o 8l &Sy SleMbl ) ()b jre (1SS g gee 5
g (o0 08T ol 03905 bl yd a5 ws SleMbl o5 Jludo 5l Lo )] douis )

e (Taste) 4ils (Smell) by Wl o1d Lol o oy Pl s
(Touch) Lue) § (Hearing) _.lses (Sight)

Rialed (o Chgal odos 09,5 53 4 | o 4B LS (Sl Jlod (2 3 w0l
(Special 515) o s (35 (Goneral 5156) g g (1)
e et

o b el e Jold 039 08Ty Gyl 3 (oeges (Sl
(Tickle or itch) s,k (Vibration) _sls,l )l o, o,Lzd Tactile or touch)
Cundy 5 Sy e s (Properiociceptive senses) s shws
2S¢ oo (Position)

ity LIS 45 305 &8 53] gl (503 5 gy 5> e (slalgs! o 05,8
4ol £ )3 3929 (soibg g Sleble B85 £y (pain AL (o Jos
2o g cal Golus cwl oss Shb ol Gy &S Koy 5l og @ sdes j4b
‘:_i_u&,ﬁdmox),s)k,omauu@b@b)m@»u&pu
itS o S edwed (o il (Slee IS, o0 (Mechanical receptors)
SoleesS SRS e «(SoleesS (slb 05,5 Y (o ariidl |y 03)ly 5LES 5 Cumidy
i |y g ST 6l o)l g cpmenS] il b o sledsSulga Ailo
4" {(Photo receptors or Electromagnetic receptors) (s,s5 (sls 015,35 vy o
Sl Sl 0k s (o a1y (olidy) aily )18 wuia A4S 9, 2
3y by 0k g W e paskds |y @)l s (Thermo receptors )
Y (o el Lgu o0 3 el a8 1y S5 ,50 4Ldld dgng jre (sliiwl & 1wl puo

L ol% &Sl jo 5yl bl cavgs b og0e slowms (sla 00515 51 (o)l
Properioceptors sb 4 a5 )y blsyl cMae 5 kbl da gy plas o b sloslesslo



(c) ketabton.com: The Digital Library

(wgSole (o cuas Sl (ny Jyere gy ool Sladle b

alysl b aass e L 45 wis (Free nerve ending) oll uas clals!
& gmas Sl ] odn il o 0181y o leeise plos 3 L@ Sl as
S & S0 (phn s BB A pdm D)l & (pdm A (o0 Gl STy OIS 0

il Sl

(Cold receptors) Loyuw slo 015,5 pb & o o3 salgsl buwg &)l o

b 01 Wed o iS5 by 01,5 5 (Warm receptors) LS sl o158

Amd o Zul @yl dayd abojl 4 LS sl 0y 5 Oyl Aoy L 4 Loy

°C 5l 5 YL 412°C 1) wib odgs o j i ol (sl doyd Ol sy Sl

Jud 3,5 by 005, oo 5 fatuslen aiby slynl boyw o L)S sla 05,5 (47

b gy p)5 sl b9 dpw sl ome aSeln (S e 4 WNgd (o0
a9 03 gl glo Sl Lopus 0l a3 4y 3B Lo iles oo ol

Wi g wlod Sloem

3 58T g 039 ydlie 351 mac clalesl 4 awslie ) oxiladl wac (slalys]

Joiame 039y ( aw ac Koo slalenl Merkel's disks .)ls j,E JouuS Job
S50 b &S (g0 sledsSlsd (ol 0kiyS il oo (b LS g aiS wloS S
G PB L L ped & b 0 SSE g jaed cublB gl Lol s olus
Pl (SAd a0 g (380 (olod 839 (sld 0,3 wpriud wled 380 oo s
wegase b ol pS cpl w5yl 18 e ydol Bes jd e L, Meissner's corpuscles
pboa o e dweY ld ox,S WLEL o dmeY s CusBae il
G gy gy poliie Hlid CalS j3 ope L glyld ouds S Ruffini's corpuscles
Geos s Iy ledMbl b 055 ol WWed e dL Pacinian corpuscles pb 4



(c) ketabton.com: The Digital Library
Y O Bl 9 é.gl;.a

CS > s g (Static position) o3l Cundg Lle b Cansg g olil)l
(B3 Jsii) wims o Jtsl (Rate of movement)

gy ) g s slalol B3 S

2,3 (g

)0 Do oo yasuie Juligdl llous o STl 51 25,5 b a8 Canpus 30
35 39 o el ol 5 3ol s ] g8y plKin 4 &S Canl ol p3lKe
S5 mas slalesl 53 (cla 0158 i pll 3,0 Syme Bl cgs ol LuSe
Wil o Jld 1y 0,0 sl 015,18 (g5beS 5 (SOlSin ¢ Iyl s SIS o0 A
Al el (s muleul 5 gladl & 8 Gty ghodl & G ol 5 S50
Joeo 31 (K™) oy slegge] ¢ Kinins Prostaglandins ;s (ggbeuS slgo oy
g (o0 0)0 (gld 01535 S5 yo0 g 04 Aol

@ 5 (Sharp pain or fast pain) ;5 4 45 3,5 (1) 2,5 2939 3,3 > g4 93
[Diffuse pain or Slow pain) ouS1,, b xS 3,

Pl 4 g 358 o e 2)> S oo I 5w b QL agus (b 15 g 05 30
g 45 0,0 Ngd o 3b 5 (S0, 3y g ol 5,5 (Pricking pain) 555 slasyd
O 9% plin & 0,0 g5 ol il (o0 2929 @ Jas Jedily o colan 515l 5



(c) ketabton.com: The Digital Library

o> Cagy A S g b (oSl Sl Bl b Cangy (g sy D g
Dgus oad s b hes zludl )d 555 AT 3y e 0

350 e 3,5 (Slow burning pain) xS 5jgmw 3,3 (sleel 0 1, 1S 3y
80 ol Jae laleblly 5 o 35 e3e 390 9 55) £ 3 b oy
) Caely 0dg ol).o.b LT g y50 b ’\19“’“’ 5,0 u" S (o0 oJJfl)g: ‘_5 K]
D9 (o0 Jood JB e g SYsbo

930 sld ol 55 lojer SO Aol Cangy HD 3 (Sdaw o
ng‘@w@w;,;@ﬁwwgswwdumﬂf
Gl 005 )S jaas pae Aol D @ oldsl b des slows Lod o G xse
wlinl 63y wily Les odd Cusbge e 6D (des (slplasile o obes
g (o0 Sy0 ouiSTy sladyy cus 4 oole Q)ch\g(\/iglefd pain)
3,0 UG 98

320 395 ollgs 5l (63505 U yol cpl icunl cglate 5,0 &y 31,8) Joudl wSe 500
025 Jud L & 295 (oo (Bl (oas plans 430 (639)9 sl SLE 98
)0 M i Dy (oo )y (Analgesia system) )0 MS s pU Ay ot
S (o )laen g8 4 LS 299 Jol da 3 1) 35 slasln

E500 33 Wbled o S8 5y i el 4 00 aie Blbl sl il il
Do oo > dnles o]y ad culled Glol &S blue 4 asul 4y aSeKn
Sigw b a0 (B 1) 03 s Jloygs Do Slipel b (oo Sl 3
Dgd (o030 i Sl caely 55 Sy dilate p ,Lid 2905 3,lg o (Acupuncture)

2ok (2 SoleesS Sge 32y Bopb Sl o e bl Joo oledetily
o> 2) D9 (oo dihaie ol 13 30 i el odd GBgie ¢ ws cuas Su3
S 5 85 g5k lgo Lawgs (AT 550 am o 1 1y 359 o (mdpn
{ogee (s> () ol (o 03905 Lo 55 )05 Sl Sde



(c) ketabton.com: The Digital Library
YoV lyale

(Referred pain) sl ,l 5,3

b o 20 Sy o cwl Gl o das o el o)le slsyl o
20 ot Jb slasl s cadle b g o dedo g 3 loges 3l )3
295 oo ¥l oz ol 4l D9 oo e e Sd (e (el BT 5 gy
ki) Gras ladgyss 9 Cosl Gl 33 4y oS e 80U 5l odipgl (sladgss &S
Koden 5y SO0 e 93 Elod Wil o il g0 )3 wles o us |y 3y &S
ol 43,5 Lo Camngy 95 1 3,0 a8 WS o e Lasid g dislen 03905 SuSi
Sl e oy ol cle asis glp (SadS jlas l el )l las s

bial glas

2 elinl 53 90,51y 0y sl pe s 51,5 £o5 g slis] IS b 4
530 5 (daw )0 o GBMBT 5 pre 1 SO )b Gy e 3yl A ws
P Db oo b 0 cel Gyl @ slis] abge Sl &S col o el
il gae juliw 3 wae sl s S0 el &S (S oo b WSe
Sy plisl ooy wil Lad Sl o aS dad 0 (630 Dbl A e 24
ke S5 ) 395 o 255 s gy (15 3 353 mm Slalei] K
b 92> (Pl s o8 02038 9 JB 90 slisl sl Gl glusl (JB (95
PAIVEN N

2329 (Sl

a‘xwwﬂyux&p&)aﬁwﬁydLadhwydfu»M
Bl g cile 5 2lsid (ol (obs @l el 58 o Bl ofs slems
(Balance & Equilibrium)



(c) ketabton.com: The Digital Library

(Olfaction) aolii b obigs (s

o ol bl BLEST] jiaS 5 g Slilgws 4 duslie 4 sl ) Sbgy us
a—3ly )l> 352 lm ;> &5 (OdOrS) wouly b g g2 pb 4 2ledgSdge Gl 4 sl
&ly 1> L g e 55,5 Sl oS (Olfactory cell) Sbg Ol D9 o
by slas B )3 4B clide cwas w45 A1 ola8 93 oLy cladgyes
Ll )8 oges yiwl 1) g Flygw pn Sl cuond oS (Olfactory membrane)
ol slaleal b ol ) aidly oluel by slid gaw 4 als Ggyes ozl
1345 395 o 2B o oy esb sl 03 o 31 48 Sjlu o ke 405 laile
Jodll 8o lg—n 13 39290 (slagy 4 b o (pen )l )15 ble I (S, ol
A (0 o5 ) (ol Sl g im0 LS

b sl andhs )18 bl al b 0x5 S a ipmsy sl o ) 35290 cleJsSse
ol Byl ol g9y il 009y o g ol 50 Jgloms 5 g allgn oud (i S5
SpSdge bosd Jo )3 513 i by slid aw p o (blre )3 LliSdse
> 4 g B Jald ool e g (Ssa gd (oo Jatle b ofe (gLt 055
Jate (2o sl 02y:S L lgn 53 39250 SllsSge «ygo o 53 Canl onds aB i
4 sl by sl 9 @S (gl wliol il oo L Y5 1y alis cledgyes ond
Jeiiliy Sl el by Ggage S 4 WgSdse B slaw ud Juate S ran
o b0k pS cpl b o 01,5 S5 40 g0 JsSge o 4SS Sl 295 o oo
P slp b oxyS Sl oglate elyl sl (o5 5503 SlsSge 4 (b ate 4 2B
B glagy ol slasy oS cuwl ouds pylre W)y dgng S B ge ol 5l SO
J ol 0y 3o glsil b o3y gl slagy Julf sl 1 (oS5 Slos wciiS
(B4 JSs) sles (0

Byg) oo 3929 1y (1 dazmar o) by oms <2l Sloigygn sleoges]
s il @ Wdsell el j3 #8ly Cribriform Plate ;s 5950 J8le 50,k jl &5
Sleayss b ok 31 s 5 581 glos alis ) ) 5 45 (Olfactory bulb)
oly Bk 5l ) Jeo Juisly conind bl slodsyen Dob (o (sl oxad bl



(c) ketabton.com: The Digital Library
Yoi¢ by ale

& a3l 2y 4 bl by o)y Al o jhe 4 (Olfactory tracts) by
S8 elad gl g Temporal (clg o > &5 (Olfactory cortex) bg i3 pb
oyl oyl

Cribriform plate of ethmoid bone

Olfactory tract : ; 5] LD (£ 4
o 5 s
Nasopharynx L]L'h-l
@
A eleiagan ——
RETRTENRS o ELE LT

Cribriform plate —-— ===

st m;my-l } qe—

s gl mhoan 3 Llaadpy T 7 ;b] e s
s byin (Sl e Jials gl @ (oby clledlo ¢ by B4 IS
bg Slogss b b slid 5 by sl (b

Jisl &l o 2y 4 S dils (b ;5 by by BB
o > &5 5 09Me o cpl iles (oo ylee 1) 52 e poliie oo ladeiily
S (B0 Lod oy ¢ Jlio pobo 98 (o0 92 S b B8l sy o 01 il
3o bl e o Jols £l 55 5 Loh el 43l gy g2 o 5 45 ogid
g3z ly S ales ol e 1) ol S0 03903 B8l g ol L diB> iz 5l ey
Sges daled e s b 4 |y ¢ ol augd B ol 4oyl 93 9 aoles S5 1 561
Sb S i g el |y (Lol glagy U 485 @90 S 3151 cnl 5
3 st gl 0 3529 4 1) g S0t (slon ol o oS Slas 295 (o0
S5 el G gl 5 S o Sio s32 98 55 1l L] I b Slews
5 Maldgs ible CudS b dild e ) e (> by e obae g5 5
S5yl i e sl > 4l 5l e by o e 4 15l oo Jnlig3 b L



(c) ketabton.com: The Digital Library

awlh b olis cle alss b o @3S 1) aih oS s loslesle
thw p & Jid 05k § o 050 slpleitls 4l sl wlgs aitun (Taste bUdS)
bl ;505 4 aild slo dilgs o liomen 51 51,3 b (Papillae) slalol 5l oax
Sl 0 015|305 mislS l s oy Ay ST L g > s ,ulii oIS 5 ol
Oou (D) 5w o LS5 1) aild Lley o, (Sustentacular cell) Ladlxe
Sl el (Taste call) gy il 3o 40 Loy j1 USiiiie o5 algs B
oass o)l Sl b SLLI Lol o (gignle puud wgs pglie )5k &) 4kl
(Taste hairs) (c5 4il> cleSoge pb ar sl (s90 Wlgj ABI> 5y ya Wigd oo
slazel (Taste pore) $s 4l Mo pb 4 iy guud SooS Elygw J3 4 &S 55l
A5 s 5 s g o3 VWS 5l e Jlabl > 48ld ola algs sl b
&8lg sl 0155 b aloxio dlge Wy (o Jul oo 4 iy sl wles I o)l (S Al
4 0333l (Sladgyge bawg &5 e o ST ) oo lededily ond Juato 4Syse 52
35 o izt e Parietal Gl (o300 S5,

Sr9—b (SOUr taste) by Dod (o e ol 098 Jog 4 ABS Lo
oo ke a0dens L (Sweet taste) b 4 (Bitter taste) b (Salty taste)
Al oS 5 e T b abld jla b (o ol Canl B Ll Lol )5 559 Lol
oo bwg 4l e 3 i lis oa ks s ‘.\J 0 293 & ol sl
oe 3l dnr g U8 i skl (3905 dghue b 1y Allus cpl g o Slie aal
ool sS4 B Al sl Wl plos 1 5 sl u,.uLoj blie pab D403
oS oo 3l st 09)5 lawgy il 5,50 (gl (g5 AblD dilgy ya Lol i Lol
ol S o0 i Dl S o by & (S e Cuegh il o ulus i
S aild glo wlgr 255 o bgpe (b o Wl ol Cumbge 4 ity Wlg o0
b dlg aimd (oo Gl (S g b WS e 4 yida 1)1 55 (b5 Sg



(c) ketabton.com: The Digital Library
You lygbe

28 gl ale g aimd o gl (S oS 4 Wl E BT o S
(8 JS.5) wimd oo gsly Loy A 4 15,05 1,5 b5 csle 0 S

(Epigluttis) o555

Ay
(Palatine tonsil) o Jois —=

(Lingual tonsil) S J55
a5 g &l
e

(Papilla) L

(Taste bud) +3 a9

g

[
il

A (Epithelium) g

[t

PN
45ilis_jaa
A3 g e

(eteais 435 230 A e

[ty
gotte by aild 4 o5 ol dilise 3blie 5 (b b g (@ oL B S
sosb dlgy S alatio (€. ol S ghatie (0 cenl olus

& Conl anlied s bumy Glis &S 1y Umami 650 keuweles 38 51 aaxn
oy A (Lol e plsie @ o)y (S g (b (55 (i b Solite CudS

(Vision) olw >

ety oS 0yl cldgygnd 5 (S Sldlalo deatiz Jold ol e
D9 (o0 dled (o JTie jao S5 1) Joo



(c) ketabton.com: The Digital Library

bsgs gl o Cand 43358 SBlbl e ) 3 L &S]y oMbl plael iy
Il 6999 Slely p bolul Lo doy 5 malsd Nod (o S ol e
Jold ol (93959 el el lgial b o)led 5 lalS uiles 4 Lo (sloahe

b (oS claplai s

o2l |y pie Gl 5 pdle Gobye dablxe diej ¢ SoS slogloislo
soscile (Eyelids) win SL (Eyebrows) gl ol llazslo ol gl oo
Dgd o wiii> ©as o (Lacrimal apparatus) Sl oSz (Conjunctiva)

waled (oo Colos il dy )58 i 5 By B S35 1 Hvg ]

b Sl s S8 mir g9y Gl 3 & A S e 5 SiU B3y 90 S
005 Sk les (o clable (2B plusl 399 51 1y paia o] (Eyelashes) (sls o3
o 3y 5l asly 15b ol gle Cobye g ais aaw p Sl le a1y
s8le LSy & (J31 Cuond )3 S (o 65 lr peln 4 Aedpod MAD 5 dedo
&J&wsc\ab’o.\sdld)_&..\Su.oby).ou9)uc\a‘)u.»)>dlbo.\;4§w|
D9 (o0 (g i 85 ghaw )

S B adaw oS cul Blads § S50 ble slie asscls (Conjunctiva
Sldgy (oo l) iz 8)5 (o1 s

» o (Lacrima gland) Sl sag (1) 1 Jels  SCsl ol 1 Sl liuwd
5 (Nasolacrimal duct) Sl = s sl (D) o)l 13 abus ls = JBgd guS
D9 o bl awg = Sliog @S 0SS slslasln )
395 ooy s s 99 oo g S 535 b 85 le olas] i
Lacrimal ) (Sl JpS IS b 4 (o8 (s 9 iz @5 2 3L51 S8l L
5L (Lacrimal sac) Sl S 30 4 (oybre ol D9 o 053 (candiculi
225 (o0 b (i By Job 4 (Sl - g (e b 05 (Sl dST g (o0
Sl ggorme ) hled (o juad 9 wsboye |y wia plaw ol g pglie sk 4 S



(c) ketabton.com: The Digital Library
YoA Bl abe

ly (ot (slon Sl e wled (o0 0j)le mai> slaghe b &S cul Ll Bl gl
{86 Jsis) 158 o gl e

.\_F“-f-f L] _'p*

(Pupil) s

¥ P RO ST Lacranal

138 ol g

2 ple mhw Rl
1pd g sl
a0 csSui) S ay K3
ST

4 - S gl g S
g e g B

(Lactimal canaliculi) 5= sielis
(Lacrimal Sac) Sl
(Nasolacimal dudl) s -5 5 ma
B_ 5 gl ja Jh S, 5]
(ol 8 jim 4y iy ‘}
_1_,..] = "'\J‘J a2
] Fﬁ;.f
O 5eS logleiilo g s (B i S5l oK 180 s
Sl Ay (SigSe g Sl s leisle (0
‘ & > Q’I * :
Wolod (oo i 09)5 dw |y iy OMae (S 5k 4
QS 035 35 5 LSl 03 Vb g e ol daby o LeSL oMae
bl (o b 8)5 Cblin g il i 593 Camgy (Bl (2 (S
JossS s (Pupil) Sodyo (o3liS 5 (oLal cel & uuix 3,5 3 cMae o
D9 oo b dpwie S



(c) ketabton.com: The Digital Library

b b Byeball) iz slo o5 51 Sy o S o i (26 s o
ez 298 (o0 pll el (251 1 gy s oL @ (Sl SMae due
CS o palians Cjguo &y puis> A8l cald 3 393 (gl 3l i oyl 5l sae
P S e ol g B VL b Bl 4l ey bl
g omb g Yb B)b a ) gio wdh )8 blo ©jg0 4 Jlog 5 JBgedlac
.J.SB)%UAG)B
i (093Ul
s Bl ol slos a2l 5 oy 55 i r 1 5 iy 5,5
e b 45 o)l 3 lad o) Lals ish 3 wd oo Sledo jl iy clilis casly
iz 85 das pid Sy & (oh8 glab 5 and o S ) pin da> il

Cl Lide awl Lidg daw Jold 3 a4 2B 5l sdis 58 o S

. ac iy ¢ (Vascular Tunic) Bo,e iie (Fibrous Tunic)
(Nervous Tunic)

Sl iy

g SO S Sy S LA sl o |y el (25 GRdg gl Gidg
(Cornea) 4,3 pbi &y Blad alid ise Sy 5 (Sclera) aulo & pguge 38 b
da olud Sy 48 9 ()1 Gldg (A das pdd iy dnlo sl ol LSS
Apd oo LSS |y pudiy Gludy (ol

S5 S g polts 4 g ok St (55, dudas (5505 5> bloy] goan 5] dusbeo
SaS gl oM ey Sl e s 5 GBI sloplorles clilin qia
Gl Oy50 4 ol 5 (SasS Sise 039 s S s b anle bl
->9*3L;~=°J:13w-3%

w85 )8 anlo el8 isa 3 o5 cul Blad gy adls ledle S 4y
By W86 a5)8 0y (G 5o LSOl )3 el (0905 S 98 it S| (iS Cusie



(c) ketabton.com: The Digital Library

St ol Jsl Jds e 4 0,5 0 Sppe sl ok Sl o] 4405 5 cusl Sss
sl Jow 503 3,8 4,33

D955 iy

Db (S ie Bl (e 3 kS dbj Bl gl maia Sle by
Oleidle deaiio Dgus o0 Db (Choroid) asesis pb & awsl bl aulo b 3g e
Masi g (Bgpe a8 (o> il )8 ko JBb o & cwl (bl zus I S5
(e 98 (o0 polae ol U &y g 0391 (Mo CiaSy > & ol (S L5
w85 S5 4y 555 (0 0uiSThy g elSall @le o398l 1y QT g5 ol S,
g o el 4ol dw Sgye by )3 S oo Jods S0 Gl 4], ol e
3 opls buixe p &S Atwd S aws p (Ciliary body) (&S 50 mauws
G3e 1lsj sl SB3e pur S o 5 1y 4V awils 15 (Iris) 4 ey
(Ciliary muscles) S5 cMas pb 4y (soils wutd oMac o (Ciliary process)
L o Juate (ZONUlar fibers) slao sloboly bawss (LENS) apwse bl 4 &5 il 0
bl e Sy k5,5 ey > dpss dLENS) Apuoas
A Slen Crystalins pb & (g il oo 95 kS 8L ,d Gllasl § Blad
Blas bl s b dasde and o |y daose LS5 o pual Ly gl 4
slebly (s 00088 b dude Caod Bl (o 3o bl bwg wld saliy
skl 9y » i (Accommodation) sllsl .5y oy 35 dpwde 518 ol50]
hde o5 i3l el & 398 oo plonl S 5eilae Lolil Ay 4 o33
25355 o S ol Syl Caol g 5 (STite apass (i 3 205 (o i
29 (oo ol (S 5 o ol @) (sl b oo S ) Billad )08 e
(87 JS) 18 o S8 S bl 5y 2 ity b S5 4 &S
Gl o) LS & ag )8 Culy d cwds pld ) duie sl pules &S5 iy [dais
58S ol (Uil LB (gg oy laible duie Cunl oo S50 s ol
) dasie o5 prbans ol o LS5 (g dils 5 Lelud pit) EMae 5 Llugdo



(c) ketabton.com: The Digital Library

Old o pMee Hlade Cuwl 00l odbey M SLieSy (gl gy s
bugie jlade wluw b (g)lpal S5y Mo S5 Hlade 05d (o0 (bRl i )
S o il & 1y o S5y s o8 e g o] ST (M
g hlod (o0 yge b Sedpe I g sl 0390 Ablal |y Sedpe Elygu dnsis
OIS0 whiled o0 988 1) weie 4y 03l y5 ke 03905 walats 1) Sodpo jlab apis
duis (g9 aals o) OMae Blal el doen |l cuas 5| Parasympathetic
oMac Sympathetic @l o0 « blie j0 Db 0 Sodye i KT Cogo oMb
)9 Ol aSolKid Dgd (o Sodpo i SIS el 63903 0ligS |y dpie elad ol
Do o DS Sadye 1l yalS o b aSolSin g dgus (o yhuiie Sodye Ll Au i

(Sclera) axla

(Ciliary body) 554 s ; R - (Choroid) «e-a
Ciliary zonole \ (Retina) s

(Cormea)«s? i (Fova centralis) s 5 s 4=
=0 3 | (Optic nerve) Jhx cees
(Aqueous humor) ¥ 3 Il — :

(Lens) s

(Vitreous humaor) 4t (Optic disc) i S

e g3l o b Y 87 S

by )5 Olgieo

ol 005 1> Cuound 93 4 dpwde bawgs pui> B iso

a Y b (ST mbe 5l 458 g dsode o eide ol8 cond (D)
1y 595 cles oo bais ) gutis LI jlid b5 45 wewl o (Aqueous humor)
2 05> 4 05k 93 03505 Ablal 1) 45,8 &S (g9 Bojb ) Al 09l (oo g SB3e
D)5 (o



(c) ketabton.com: The Digital Library
YAV sl ek

=25 pb a4 wile oY) Blad Bl Kl eda B cens ()

5 dpwde du3lgSS b 1) pis b L aslyj ool o (Vitreous humor)

Wl¥j S r hled (oo juSio |y )9 5 anle) D)lee S LS lale 3 1) aSd
D)l olygd asly;

PU 4 amd (oo JSiT |y puliz 55 (i3 das it gy ol (31 LDy
Cawl sy 93 5 Siite a4l ] pulis mas (b lod &S Dgd 0 oL 4SS
5 (Sensory reting) s 4505 (D) 5 2,5 5> (Pigmented reting) 455, 4.5 (1)

3@ o)l 9> wlsail wlo 03905 s 1) 595 S dgomitio b U A
D9 (oo i

lebogyse ¢ (ROOS) o ailgiusl pb 595 815 ,5 Slyms (gols | o> AnSound
i 0 Loyl clsgyew 3bj i (ggls o &Sud (olis o2 3L o (Cones)
S aS 05 o0 dbul was Ly WS 05 Sl pl 4 e ASlKin Cwl
29y (o jro 4 ol cuas Bl

—bgyxe e 5l g wis A0 o wlgiel Sl dlas 4SS g9,
Wilg ged 0 1y LSSy Ll Lol caislys oo

wald 1) S5y s el iy ©ygp e i e 4 (logySe Gl
€9 A wuleil 000 Mbuws o5 50 (S5) Gygeo |y Lod glial o5l o 0B |y Lo 03505
Bl o les G g s ol S S Sy 4 Pl 0 4 )l sy by
sl bgie g5 dwr (nl oty oS 5 donl mri (o0 Lo 5]y led (0 SRS,
o—= 3l oled (o ol Ay 4 (b g (o dlgl Sl (2B S
.,\.ib.)u,ab wagd”qu slas dLG::s 039>



(c) ketabton.com: The Digital Library

5las il o Rhodopsin pb & )95 4 (wlus cinly (g9 (o dlgiwl ol s
)5 Retinal pb & 2508y b oo S 5 45 45 015 4l OSIN pb & g
(88 Jsus) 5l

Ny Gy pb a4 Sglite (Sl GliteSy gl (g e Sl
oSyl it & WS e Jos RhOOpSIN pee Loy iy ol -1 (Color pigment)
ol glize gl Colas Cabo

SPTE SR R T
A5 a2y e
Jao Junili g (e S jaa
R
S pa
e i N E ELT PR
Amacrine cell &
interplixiform cell 88
Sl aa
PRSP
(a)
el alaia
(olal ke
()

Sl osd Sy slos (0 a8 ond S5 glatie (@ aSed lessle BB S
il it okd Sy sl (@ . bgye 5y ods Sy sled (€ g wlo—ul
Oinles (glp Suwd glie oads Sy slos (e LSawd vl sl (o dlginl by

Rhodopsin



(c) ketabton.com: The Digital Library
YR¢ Bl abe

s Retinal (liieSy cled (0 2)93 0 (2 Al Sl 4 )9 Sl
Opsin s ;3 Ldd (o Cawd 51 OPSIN slJoSge 1 1) 255 Jlasl 9 odly IS5
bug & sle 0 (OpSiN) (o6 4 Jolsi ol uled oo 3151 (5,00 Hlade G oy Jlud
oy |y gewly o RNODOPSIN 3 i ol ol o a23linSS (Retinal) asle
g so 1> RhOdOPSIN jI LelS' &)50 4 Retinal Tany wlos oo S50 4 4l
Rhodopsin &gl S5 3,9l cuwd 4 g Rhodopsin 4 Retinal suse Jlasl ¢y
> Retinal (1wl gl ol @595 (ATP) (6531 4 o3 g Ko, 51 S
O 5D A eluy 35S & oz Wl Gygps A pelng 4 (o dlgiel Gl
D9 (o Mivo (5595 ub

ol 48l (e (il 93 Sl b by 5 (o algil e
sPae g (2 Ayl Ol Gy S asid (Bl Sl 5 Sl ool W9 (0
ol GolSE Gl b (Bl (B 9> Sl Sy (0 dgue |y aSd
cuas odd Sy pa b e (S 50 3 SedSE Gl sldgusT wisd (o
S o S |y desren 1 ol

snlie (Ophthalmoscope) wis dislee Al lawg aSis als Al aSalSin

Macula lutea) 5,5 &I (D) s swlgd oad ] 43 odas laidlo 50 g
9 p)) 5> o' o 92 Dy
(Optic disc) ol dxio

ASed b g e 3,65y e ) Canyd 5 4l (A s S0 o5
L ass Gion ol 50 a8 o)l 0g3g 05 & pb 4 ) 35 (b dilais S
98 4ol SO b 1 ol €y o il (6)95 (gl 05y Blua o iy (1l
sb (Fovea centralis) s yo 5ya> pb 4 oS 305 JL5 5,5 &0 S50 ,> i,
Iy yg8 S 4 90,5 oS5 @Bgo pd &S Cuwl A jl iSu (635 0 Byi> Dgdd oo
boye Cl Slas iy Gol> (S0 8y WS (o0 S Jloyg ok
S S paal Slip G & &S Wb o ol Cawlus ST as Gyl 04



(c) ketabton.com: The Digital Library

90y bgyre g o dlgil Gl @Sl 5 Jase Cowd d aSU ) cwl
W‘M@‘ydl)bd@wml.ﬂ9xw@L}Awwa_cz)»t_i:4.:
o.\,;’stlaw..;:%@deuj);Q}almdiﬁ)bjldwlgm@tﬁw 2
Slpiudyy 4 aSd I lgusST dali (pran I D9 (oo 0Ty ASd gaw 4
S3b sl doxio D9 (o )l wia I plin uas Ojpo & od) (2B
dady pU &y > ek 4 g 280 o0 i ciwlus job 4 0395 015,5 Sl s
3¢ g0 5l ai (Blind spot) 58
i by
Sodyo ylo (0 ainlsg (]2l (Camera) LwlSe oy y9d> S 4 jidi i
S amd o |y pdis B @ yee b3l] 8 4 yux B Diaphragm & cuss
45 5 dgh oo w599 (o Jolae) 45 a2l g dde AV B by
D9 (oo Jile jie o4 395 (oo Joo Juily M5 el 03905 Su 25 ],

(Refraction) ,g9 ,wsS!

@ lgn 3l e oS, ol o] fad juSie Cubls Llad 95 e Cuogad S5
S paw o Dad o juSie e Al Wles o (L) Shye pws 31
Wigd oo )9 5> wb 3l glgel el Wled ygie ol 51 (698 dnl 5 ABL jae dse
g (o SUdF b 4 dxdl Cpl Wled jae Caze dpwde I el dxdl 4SS 00 40
05— b Glmee pb @ dladl 5y Wgd 0 S0P pp A () Al ASKin
053 Pb 4 ob 41y 5 dndl b S35 les e @b |y ;%05 o (Focal Point)
9 o) I8 ass Ll8 Lisy s 0 el Lol e 0L (Focusing) Y900
G2 5l omb @ YUl (ol (o8 4 Cod 39 (0 (1S58 4SS oS (SIL pga
2 0l (g oS 2 b Lo (i) il (> g iSasS (o5 Tly Canly 4
s & ool aBgal i e |5 ST o )3 it Do & ) Ll S
2565 3 53 (b g eriline ©jg0 1) (oSne



(c) ketabton.com: The Digital Library
Y1 Bl xbe

A 2 gl I S g0

o A led o e 4,8 3l e dedl ASlKin 5 Cul Caore et le 458
ol 36 0l o 590 e g dumis @V 5l g5 aSalSin Bydle g o o35
by ouais pluS g canl ol aus ) o] Alols g )b JSS Wgd o &Bly o)l
S dlows & 3505 S g8 1 (Fine adjustment) B8 oulals g (ood plodil 43
sk |y 59 031000 o 4y bl Dl 5 dusds LA 08 2 08 o O dusds S
D)5 (o

T

_\jJ.:L,__a.-:.L..JE.‘lEJ.qP.J; JJE."lSJ',q;:.l;m

s

a2 S el SIS o a1 S 4 S0imn
E PR PIRERE 3 PP PO 4 T

5 o s G slglel

bl > Sl @ s gy (90 il 5 uS58 BO S
Sl O 255 o LS5 4Sd 1 pgad g 0lb (g At 92
JSis Sl 1 yrgea g 6D jodo yiid dewde S35 cludl s
D9l (0



(c) ketabton.com: The Digital Library

el opl gl oid sl ye0 bl > gl s 5 Ol el S
ly o 03905 3)ly duwse cla 0)lS" 5 ol [Lis Ll wdges (uSb, SB35 cMac
Cuwyd 593 Sledl 5l Hg Silge Sy wn3 (o ojlal wbleSS Jlgen 5 (o3l b o,
FS00 5 sluasl aSolBin g 0003 H5d (sl alold ) plus] 5 ond O ylite S (49,
oo (Solanlly o8 J 0 B30 cMae igh S5 w4 5 6,50 )
laboly plis dols pl bl o i S dunie Bib |y B plusl ond
b o)S S yidar U ams (oo ojlel dpuie a odnidy Jli5 1) dpwde 023,155 (3lae
dwgy Cpl Wled oo S i |y o8 5 Al Cuse plaw (69,8 Ausie Wled HLis
3o 6,30 51 5Sv5 elul 4 B djle o B 1y waiix a5 395 (0 3L 3ollay pU
(89 Us2) 595 8’55

Guas 39 (o0 @) dnlo &5 4SS ol dix (clegyes sleigmS] ggene
e Ehaw G Sl 4 Sy ) pda pln ceas s o JSE ) ol
Olac] yw LulS J31s 13 S o S dwlS Byb 4 |, dbas (Foramen optic)
4 (Optic chiasma) ol (slowlS b 4 (oo 3 ol (0 iz 93 5l & ol
ly Soden glo clawlS 4l Sl Comd ligusST Wgd o doxie }Sded
slowlS 1 5VL & clogloidl bigd (oo 3)ly j—se Ao Sledybo 4 03905 glad
2 e dob 4 & 555 e ol (Optictract) ol ol pb & wgb o JSts oo
@ aSed (Sl iy SligeST Al ) 298 (0 3l Sre g g S
5 e 320) s Sldb ne 4 Soden (dge alad (g1 odd By iy cuas
Ngd o 3)ly (ool18 ja0 5115
OPee &ly 3 98 (0 0> Gume Aad G 3 e Sy bwy & (o 4l
il ol b &S (i o ol Gree STl el iy of (Visudl fidld) ol
39 (o0 Bly (Sloj g 3> wda 93 4 D9y 9 (oo plonl Clggu 4 Fee g dlld
b Sel (Sglite bylaie il pa xS B Sden 59y p wia 93 (e (e &S
2 4S5l alie (logond (g9) polai U anled (0 &85> 00 b el 93 9 M (0 )



(c) ketabton.com: The Digital Library
YA sl b

5395 o Pl i 93 50 (25 SMae Sial ob S o b Jas ol iy
Ao pgal jhe din Ded o 0wl (Binocular Vision) e ie 93 ol
Sl e a1y 5 o (Stereoscopic Vision) sas

O399 g u

D9 oo e (IS0 dw 4 035 il 5 (Hear) Lalgis gae (Ear) Lbs
(00 Jss) s (S 5 s 355 2 35S
o> oS
(Eardrum or Tympanic membrane) 565 83, by ()5 Lisw 5 oy LbeS
B 55 slyme o (Auricle) ieS Y el isy o> Lol anily sluzel
B3 b & () 555 e 4 B8 AV sl lgn i)l (13905 gex ol
Colin (oS 83y (gow d |y Jawo zlael (955 (glyre wcunl Juaie 3yl slasel oS
b ol (2 pow Ko g Cusl 0ud lgyhe Cungy Ay 4 G355 (slme
ol Al e (Ceruminous glands) peg,—w by 61 g cwliw (slo 008 (590
L Sy SNy g dpgge S oo by S5y (2 osed (WaK) pge g5 S ln 0ai
Ales 6ol GhgS JBI 4 (2B plucrl 39,5 516 25l o 2929 4 Sl
2B 05 & Cul (o 4l (bl g Sl g9 0> SHU slis (85 B
G55 Bp 4 (2B G55 Ul Gk il &S Sae led (0 b Sle 35 51,
23l o > oyl 4]y ol ey (o0

R
sleel 4 001y 93 B (o0 Elao oo pL 4y Iga Sl Byi Sy Lo (565
S 41y Sle oS (Round window) s,5 55w, o (Oval window) i 5o
dw gl Sl (555 Wdgdue 03y dlsy 4 douyd 93 b Wilw o ate LD



(c) ketabton.com: The Digital Library

5 (Incus) law lesciul (Malleus) iSs loscil slowl a4 olond aoclesel

i a5 jlaa

(Malleus) Bs ot /

il e

; Vestibulocochlear
Incus A
Helix — " * ¢ 5 nerve(VIII) .
!_ - - S sl
| BEFIPRE
{Auricle) =& _| o i
_ P = % N (Cochlea)
A\ A B uda
£ A PR L]
4 3yt Jaly 7
Cerumen R

s e JUE (Eardrum) o= 5£ 2. e

R i

Olgzcul wusl Juaie (555 83y pdaw (Sl Licu 4 LiSs lezeil duws
2 2 Glezel 5asld g ol o Juate iSs ezl 4 ) Sy el Sl
Oloziml & LiSs lggl I Glils )] &K sl a8 )5 418 Lay by 3D
23,5 o cugi dix Dy, olils)) ©,a8 05,5 o Jize S,

Sl 3 4 gl 51 Sl 3gmg She (555 53 0 & dgdume Flygw ¢
Soodlg ol 03 5 295 e L Tempora gl Mastoid 515 olga
Aoy ddpod oo dg) 0ad o jb paals Bb 4 &5 WEL o (Eustachian tube)
P95 by g )b (slap sLid iles 6)l8n e (e Ay IIE & e )3 >
dles (oo @l 1) Sl

s oS 8230 Kb s s gy b 5 (slon 5 o i ol pue
O potuas (lin b Wy o aile JSie |y oleus g ool a5 ) ol olsls))
03505 (S4y50 w3 D)5 3935 03y laidlw > aS |y 2)0 (sl 05 S ¢ g S Bdy



(c) ketabton.com: The Digital Library
YV o il gbe

ol |y lo g (o0 anlge glay)] st @ 08 S SolKin osils (ly o
Sho 955 3 Sao Ayl oly il Bl bl Ded 0 SUap 555 83y 5 diwiles

(Labyrinth) J&1s ig¥

90 Jold oy ol 8,3 )18 Temporal  lescol 30 o Jsb (565
] iz
{(Bony labyrinth) Slesel ¢,y 1
(Membranous labyrinth) slis copuY .2
dBb o kSBUl 5 3D saas bl by jl JSixe Slesawl oY
Ll s olie skby @ alin olbs  Sleswwl cow¥ J5b bl o olezel
pb 4 (Blad o 3l sloo ol cipoY )l )15 plid oY gl gy ol 5l S S
el 4 b 5l slie coyeY o Slostuwl cagyeY m slasd 4 034 Endolymph
Cuwl 00 Perilymph
salmy (Cochlen) fojls 5o (o madi S0 Chond dus 4 o Jlgsinl i ymY
By alend > ezl (Semicircular canals) opls a sylxe o (Vestibule)
(O a Jsis) wyls cdlss o Jols g 5l95 0 0,15 m (ybme g suls g azisly
E—— 3 g o alde (pils a4 gl il (2B S
ol o3l 298 (o U ey (5 ige 4 &5 AL (e STl (aleS 03,55
sdd 2 ol y9 590 20 JB 90 Syl S &l (655 50 g K
@ (byye plaidlo S JS 0 Bl (oo (B (3 593 4 Cund 93y jlaS ol
ol (03929
s iS50 93 4 (Spiral laming) s jle das Sy Aoy 4 Slociul (g5
b @ g Syl Ji5u I geils jhd slny 4 (Amle & D9d (o
S o el o 93 4 Jgbo plad 3 1y ] 5 958 oo g3l 2y 0 5 o
;> (Oval window) 4y dou s 4 a5 YU > (Scala vestibuli) (sjdes o



(c) ketabton.com: The Digital Library

douyd 4 &S b (Scala tympani) P Ny F PV PR DN ESI A T PYR
3 Gal o lo il 398 slyme 93 2 ML o de5 (Round window) (g4 sl
Sed o 0l (Cochlear duct) sssls (slye pb a4 laloee ol oy (slidd sl o
0l glow Caol gl lawgl &S Cuwl ails I3 olie coywY sl Jails (ol e
90 oo Sop aslh o)y slael Slgsiwl eils sl U oujle 45wl
Ol sy J315 53 &5 (bl (o g (o0 bgipe ob 4 Sjld 5 (Slao slpe

(@b JS5) 0k o ooyt 355 5o cslme 315 &

I__ﬂ,,." 1‘1|j_EJY1J1,=" 1(‘jJ"':=

ol asi 2 flaa Sy "‘L--'J_l]-" e

\ _.{ : Tectorial memmbrane
‘—‘ STy Sy
- f -.__ Bs LEJE.LUJ

a}‘"’“"‘-""J‘"——Eﬁ #

(Cochlea) csi= o
R AF -){ Spiral lamina ( e & o
e o pfaf
S 5] e
a) 2
eSS e
JuyBa gl
Micrivilli

oen il e
Spiral lamina ——
e pan e ]

il e v pa gl

St 50y ghaie (€ 93 gl (b Syl ey @51 (3s5 OL IS
by 9,50k b e e G (A 0] (B Gloslaile iles sl g3l o

o

S e i1y Seil slyme (Vestibular membrane) (clas slis
e 3l 1y ozl (slyxe (Basilar membrane) gy oasli (slic o &S o I



(c) ketabton.com: The Digital Library
YVY il gl

5 pac b (Spird organ) (5 gac pb 4 o ohy ol
> Ol (g9 )68 clacl wyls j18 g 0uclB slic (g, (Organ of COI"[i)
3 i Seo by ok S a5 a3l . (Hair cells) uge ol pb 4y o3
9 L;&b ke 9o C)lﬂo )lL:ﬁ <5 :J)lb d9>9 J5ke S9o C)l)zu &9 9O L;&b u»;
Slabigg Sole chhls 095 Sei 0 uge Sl o 2,6 Al g50 Sl Hlad aw

Wl a8l dlael  Jgils (glyome Caad gl 3 & oS diis fiob wile (550
83l e M b iz (Tectorial membrane) Jb,sss (sl

@‘w

4 (2l 5 lme Gk g oad B A5 AY Ay 4 (Sse glesl

o ly ol eagei 3,85 (B85 830 4 (Spe glsel Wisd (oo Calin 55 83y e

5 89l oo 3 byl 4 |y e (o5 sl azdlgsenal ¢ ilas) ol 0 e > 3l

JS5) B9 (o Jiiie o By 4 00D gl S glasl pplSee nl 325k ]
@

GE o

093> slbeils n (g glyel i R S

G I3 o jl8 Lan by B a5 L, ol BaelB il
Udg o oy oo ) Bloo 9 3ded lme wiled (o (35 W95 g3l ol
8 e 8oy ol Koo el )3 5 sl 8oy o] Pl G 3 oS 5500 3 IS



(c) ketabton.com: The Digital Library

o el el (631 )0 0 Ao zae wlad (o0 D)lg HLid Cowl oailisy |y jaie byuy
e B )0 dgmge Caad il > ud b pl Ded o (gidad lie us
clis Solln wla (o b |y (g9 0aeB clic 03505 zgo Mgi (Jgjl>
@ lid <8 L a3 (g9 0usls glid &5 g0 Sl ) by (g5 0208
o1 (53l b e gl S5 1 (g0 Ol (slaeigg,Sole ] o 3 28>
Sl b LigsySolo el o 48 s o 5 o)l S > 039y i cbid ol ]
DB Jhess Spme pd sl B o ol Kod sl 5 anled o S5 g0
0dd (290 Sl S5 el (hggyle (5 o3 298 (o0 w3 (higgSule )l
23l (0 229 4 3l s ) Jos Jutily

5 g il e calgSs Job bl gy odel slié bumd S5 (slab
Sl wSTyte 3108y sk (sl S5 ) g Canl jieSite g aleS pdm by S35
b agd o ol () sledpe) 3L (misSeyp sl slalio pllanl ool x>
L obluo S o Wb hialye Gud @ wdw by S5 (g9 0l clis
@Yl Cuand S35 (59 025l (SLiE b 295 o el (o2 (Skigo) o8 (g
Wiged el yo DA &y (9l

AT )3 BT > 4y 5 Kb (o S50 Jglie (290 > > o
ly calisee Ll )l U ogus (0 ;018 5,8 G il i S5 yo0 g0 Ol oS S o0
D) asld 90 ¢ olgid cuns ya LB yasuls

D35 (0 Aoy (555 slasl )5 ofe alsid Sl Sl &5 Syl A3
i Sosle als s JF gsle leselSE 1y ) el sledgss g9z pluc!
995k (oo |y (azman VIII Guze) (565 e (gjulmd 305 L odd )5 (5,08 00
Wy g0 75T ELD S5 (algnd 3850 4y plol s

9055 (o deudizp (lsid AT 93 5 21wyl 030 s oS (ghulas A5
4 bl pw LS ool Jg )l (o ) 595 cuas Jgile B L 08 bSG I m

bl ciawy (oo yuol glod jl a8 olacl b ls o] )5 ¢ 35, o Medulla oblongata
LS o ol



(c) ketabton.com: The Digital Library
YVE Bl abe

o Jols g ojled

s ol ¢ (Static equilibrium) bl Jsbs 5,05 e3> 93 5le5 9 Jolas o
&S99y Cusdge byl > asly bls,l julas U bl ol (Kinetic equilibrium)
bl o ashy bliylopld pu (g)le b sdwin ol wyls cdlBo Las o o )l il
Dyl By o Sy 53l js Sl s

Sl slye dlwg 5 Saccule 5 Utricle Db o pad 0,0 90 4y julad
(B J55) 3 Lo o &

i Jata s il g s pie Otaliths

e 4TS

\
a2

Z
(Utricle) sz \

(Saccule) JS-

7~

5

LR TN

Macula
daie (0 5ula> Js1s j> Saccule 5 Utricle cusdge (Yoo olosslo (9B IS5
5 o Sy 0 Sy isw (€ eidgl ool Lisles slp Utricle sas S5
. Utricle

i3 glo o b @ polinl o oohy b 4T b oy 2

gae w5l olgis (ol aS) .l 03905 dblal 1) Ll el guil &5 w3L o (Maculae)
Ql).?o C).’.l u—liﬁ)s%l‘ Lgl.ggy Sl “° Jile 890 Ql)qo Lgl)b u-’)?f gas L Lg).l.é
2 S ol Wed e S OtOliths” Lwgs atily |18 aodls A & J3h )
ST sl o3gai o3 1y age Sl (slaeligg,Solo 03903 €S> adls 558 & el
bug Jos sloletily (pl 29 (oo 0dind b3l Sladgyes 0 Jos Jeiily A

L g0 S S g g g0 3 S pe G (s (S 3 -



(c) ketabton.com: The Digital Library

g s o Cusbyn i oda) o 4 (demen VI uas) (gl = (gjubad cuas
’ D9d (g0 pyds

a3 doly 4y Loy \Sonem b atsly <y Lics ol ;0 opld o (slyome dw
|y Gilises Slas 3 S5 o B amd o |y oSl ) el 43 0,015 o g ybo 515 3
s baels Wl by Utricle & SGL dis dowg 0l pu (slyome dw les caiss
A o Ly Ampulla pb 4 (5 s p SO LSS bl g 0015 i (gl yore

A o |y (Crista Ampullaris) Llgs zb LSis podeiol Youol ya S5 5
Cupula pb 4 iMs ot o3 A S b ogudiinl (S ool G 5l oS po 2l yo
sl a4 aaby 5 lasle Jas 5l Cupula .ol gl canyS YL 5 &S col
850 Nloj s @8lg ol > gl plas” & Goles pl b ol and Jlws olgid
039 ol 9 slxe Cupula .i,l> 5 Cupula 3l ,» Crista g0 <l a5l
D98 (oo b (2 0pld o olome JBIS )3 392 50 Ll gl WIS o ey

don &5 @S o (laal laal | e ey (0 355 590 4 Sl
whoad g0l (it b W Sl e ) B e S Ce p SLbl e
@ Boio slacl pl €S qeuianl o ez g bl o S 4 lal g b &S
bl o3l o a5 B g amd o a bl 3gn eS8 n a4 o ¢ Jhe B Jg Xgu oo
bug lisee Gligygo 4 2loid glo &S Sl > 0d (oo i cloinsy
(S chalguil g (oo e b il 4 ool & By g o S0 clgil slad
o Ol CS)a ped g A5 (0 ES > 0pl m G)bre 3 S
@ ld gl oSl g kel 4 o)ly S0 S 0 Sups ) leid 2l
Dgy (g0 yol glod 4y ol g Lugigl bads et S50 9 Medulla oblongata
5 b aS) @ o)ly oy S e bais |y edl ol 8565 ol 3STye ol e
P19 o9 wilys (o bo & Cungy (1 939y (o g ST Eled 4 algid Slea b

(9B JS5) oS STyol Lsh



(c) ketabton.com: The Digital Library
YV Blypbke

{Ampullag) ¥ s

et s

a)

dilla g e gaa

b)

e

LS Cusdge (@ ) Yol Liwn S losslo 94 S
Lins,S 0kl Syi ghaiie (0 0pld oo sylme g ) Vouel
by ol Sy sles (C oo Gl b lis gly Vel

e
b YS!

o 03901 31 3 W o cal aasails Lol (Conjunctivitis) desxide o 59
ol ol @l i JUbl 35 50 loges destile pys D o Sl Cogis Sy 4
59 deile pyg D9 oo Jiiie 0390l (cloal g Lo s Loled opbo oy
@ 03l plo Juo A JUI ;1 g gbge ;> S (Neonatal gonorrhea ophthalmia)
iy cpl bl e Conjunctiva s jluw JSW6 d9d (0 Jite e & STguw
I JUB 3 1y a8 S s Jlas

3gm (o0 £599 4 Sloj (Chlamydial conjunctivitis) _obaweMS el p
Do Moo SbaeMS Cigae 4 o3gll oo 5l o3l545 45



(c) ketabton.com: The Digital Library

295 o e & Sigpel e 32 6365 Jlse 00585 31 (Trachoma) Legs
Jie b a3l 5 Lo dpiwd (olod bawgs iy (obieodS Jolo 3 (ol p0 (0
D9 (o 6355 Ll g 408 4 () dedo el (pduye (pl 205 (o
03903 S 98 gs

9 G b g 5 plSin ) a5 col EMMetropia) b el dse wis
9 Vb olite A4Sl (g9) Sy 90 bl I 45 (Silge lagiyy (S Gedlas JolS
S9y »2 S35 bl (> lp (Jg sk 90 ludl ples @aly s 4 B s
oS98 e bl 32y 4 Bl culie B 3 U A8 paddie ) (S Gedlas bl Sl
Y AP0 B POV YO

030 |y Son5 sl ases o] > &8 ol s (Myopia) ow S5
S5 Hhaw duwde 4 95 ccus cpl Hd s H9d sladl s @ B Ll Wiy .
3 B Vsano sl 35 (0 1S5 4S5 (555 ey 1 590 Sbdl gl 5 033
. CanSd )8 5l 6 Wl (o (g Conl mia 855 d> ) e 099 51
lgi oo 0l Mol yaie dusds lawgl o D5 Abl e dwds

0) 2l e Dl mo pens et gt Dn i

(d) =5 e el wome S Ly o 23

ol Y1 DB IS
ol |y yod sl oz dl P& cwl b Z(Hyperopia) e 990
o B)S 5 il Ysare i 590 Cums S35 cledl 5 4 B Ll tuilg
29 ey it Sl el (o 590 10 ] hrd it gl (BB L 5 SoeS



(c) ketabton.com: The Digital Library
YVA  Blyobe

s gl (o j9d Wed (oo ST Al s > S5 bl g g 03y
(% JSw:) JJ‘}J LsP O3S c)’t\ol (R

(Presbyopia) _sowi> s

O U5 9 295 (o letud g S5 )5 dde 398 (oo iy g o g,k

o Glp @l a4 B pda S 5 b o B Cusb)l 5 SS s
ol oo oy 1) Bl &t bl pae oyl s S5 gLl

e o Ly Aol o (59) b ysb & i 2 coi g Aya 3

i 8l oles Bllad S35 9 590 w5 (gl Wl g0 ;00 il g 998 (o0

ol s i o a8 oslil (gl 9 sloSis ) Gl das nl &) ol

29 (o0 walall S35 3 sl ol (LS BB g 590 R Sl b y5b

Astigmatism

g 0390 e CAlESy job 4y g ol dwse b g ady8 o) 0 oS cunl us

4Sed p Blad Ojgo & poal ol 4SS 59y » P Slagy Sy pae el

08 o Uygo (o dlginl duwis lwg ASIgMELiSM  puoal Do o8 S 6
il 35 a3 L g e (il 455) ¢ by

(Color blindness) &5, ;o5

g5 S1y3l Sy ples L 1l o <5, cpitin b g Sy STyl ple ) 465
Cubio g o ol (350 )3 () 8 JUl (g5l D9 Sy ol S5 4w 5l (S
sy (52 51 4y (g 42 30 1) (5 Lasgs &8 Sl X pigosS 4 ity 35
(Cataract) & 49! po &1

g (oo )30 b duwde ol g lgbgie cpas 3L 1 ol 3 &S cul s

dpogi gl:.é] Oladads b b dalas 2850 53 (6390 sLSiue Jlosiwl > ot 4



(c) ketabton.com: The Digital Library

@ 2)lgpe ol Bed 0 0d Jlo 651 5YL ledye TBD 3 wjlgye Ol Des oo
FB (63935 b (egiae dunte b (b dpds (gl 5 (2 Oldes sl 2l Ay
el 23]
Glaucoma

Lis cpl ol e D93 4 4V HLid Gyste 3b3jl 51,0 a5l b LegSolS
2 o 393 o 3y o 0 ol ety Ll 5 Y a5 2o B 3
0l ol cuas by 46l cuy 5 0ph SRS) O dgdue cage min JSI
Sl o 0 ()5S sl

SS5 b g ilols 5 wylope T ol cuas oy el el cald
5 9> Sy 5 UL Cge cul 33,5 o (Retinal detachment) oS
il o0 02y 4l Jgano 4B o Oliao 33555 )3 oS ey oosB

xSl () 48l o a8l (0 L 5l o)l aSd S8
2l ogs 4 4S5 (S ol by g S olSyn ] o sg2g 4 LS 58
S ) g &85 o x> & Wles o o8 e (S g e B o

23l o lie)l 1y (655 9 995 (o 55 01 i (S
oveS OYWA]
(Deafnessor Hearing 10ss) (5,5 b ol (yilS
&5 o (Conduction deafness) _ulua (6,5 35 3939 ()5 £45 95 Egexe
{(Sensorineural deafness) _uac
Rl 6,5

@ oo Jl See gleel JUil o (Sl Lal S 85 W e 392y 4 Sl
Hearing aids o AT L Saanw 1 o3kl 3L azily 3939 35S sl
g j 9 )
> Olles bug (ol (68 JKI phn bl (0 S8 oL Gy S @
A;‘y P O CM“" 0



(c) ketabton.com: The Digital Library

as 55

oz 0l 05 ol & 395 (o as o ol by 5y slasl el

2yl 45 9 o 3 (Otitis media) e gl pb 4 Sho (595 Cogis
3 o5 (ble slis cighe Jaml (b it cogie ol ol @ls (Ul 5 oo
& 5 O 5 e o Jold i glly > o] oMo Bl oo Siliagl Uy )b
5 1) (g 851l o390 B (ppe (pl Al (o0 (095 (13905 S 9 A
lgs oo 0l y5gS B3 o8 Cely Cogte Wudd mlBg 40 Bd

iy (o dn il B (555 a8 Ggte Jleinl (Sl (555 AL > sleiss
lg5 (oo 028 o 5 pas g (2lgid S el (S35 (555 0 (Sohe
(Motion sickness) &8 y» i 0

2ol o5 (ilre Jlaelyy Syl 8L ins g gady ol <8 oy
Db (o0 @Blg o)k b g ge (S D &S ABL (o0 &S >
(Space sickness) Lad i w0

S5 il ond yao ddls 598 a5 aBge 5 Cuwl ol o JMA] Las b e
SlliSs ol b Gl o ] o 3529 41 Elod 4 Ll b s e (ool 299
Aplgd S92y 4 AT g )0 Ale GhAd Mo Sl L bl Billad Jgene e
Sy pdnge s 0y 48 S s dnye Jlie da )d Cawyd Lad s ye el
Cawd 3l dons ;3 Lad ayye 10 &Sl (3 058 0 d)lg fme 4 dll Mo OIS 0

ey (o0 jao & (o8 SIS 25 g 2



(c) ketabton.com: The Digital Library

239 Sk 9 (S

Gold g ald o 3 odes plly plS 5l 5 Al B0 _on 3l 51 oyl
T 4 o 5y i b e 93 (ol (sl 03,5 48 el o S g e 055
Al o Lials

L0 S oSy o 355 o ol i 53 e iy o (555 L
Wgd (o Clae oida yo 03l Cuwd ) 353 Cusld)l b dpude o (8 Al
s ddio e 318l 13 0a0d o ple o Cataract & us Clae cpw o8y A L
b Jlgte sledlo 0 alge codle oS aimd (o (Ui ]y )lpai b g 2,5 ST, 00
s a5 (o9l i o iz o 8l o i (slgle dn
Iy Sedpe 5jlul a7 SMae WS o Bl platel sloiiass dis > Db 0
S Al 4 )b slaygs 0 oad So oS Sodye Aol Hd 0k Cumw L33)S o a5
Cnl 3l LogSolS &S X9 (o aBly yidi gy aBge ) ASd (BNl (phn D98 (o 5L
5 Al ey e 8y A b descile (o bl 5uiS wlg ol il dles
Ale duS 02l Cuwd 1y 395 Caslod )l LSl il o Sid e D3I pulis aes
cel asl yials dus 3 o i Bl oo Hlade e o )b > g
RVEIPYCIPERES N NPV O Y

o st > g LB il Ll e 5 Ao 60 5 Lys
o D G e 3 S o bl il SloslSep 2lgis 3 Logasee
Al oo (giuled il pas don &5 Canl (ke el 35 dsS 0 S

o A 2loid (ol dlax |l clows by Jgtus o i
Wilo (oges (glous Cdlyd Jotime Cavgy g e alld cdl > Jotuwe (b Aitus
JEb @l g gy o led @ ol e 8Ly Jgiue pudizr sl Ol 93
sl Y ol 00 aBlo s LB g Bays Llaws ol 3B 4Y 4w

5 B30 e 5y Ul ) 9 dwewdie e )3 e 4Y il oo |y 43,8 5 anlo pin
Gl 0055 Al (ol il 5,8 Y py Bb Al wase LSS 1) age



(c) ketabton.com: The Digital Library
YAY by obe

o el Ballad yol (3 50 b lall Case Blad auwds G D) 18 a8 4wl
I8 e JBgd HLS > (Sl 6d Dad o caw |y piis O dlae can )b
S o aboye |y pudis o )] 51 dond e Sl cails

S5 3 g Sl ()8 i aw g cund bS5 sl pae 565
Do oo oo odidd Janl glyme 9 (565 AY Jols o, (565 wcanl snds
Olilsyl &8 canl 03l s 3553 1) L) 5 Sl ((dSs lggtinl aw Sle [ieS
Cop Jolb b s a5 o Jite (I3l 5 & gl 03 31y g
(ol e a9y Gy Sl Syl oY 09l oo (gl oY 5 olas
oY alie MolS' Slice coY sl odd adlo opld o (gybre 5 julad
wlod aals 9> gyl e piin cuas Cwl €83 JI,E 1 3D 45 00e Sleseil
WS o Jatie jre 4 Joled g geo o)L j0 |y SIS o0 oS sl (ol g



(c) ketabton.com: The Digital Library

(o390 (8 Loewbunw 5
S caolio GlbMasl g GlodS L1y by oMes JB slals L) lculin
Yblsyl a o  usBee Sbjyl g Al bl jdas b gl Jols 1
2l ek (
2 (0 )pb e 2 ohy oleile Ggsls (slme S5 5 2
) P 5 e ok e dasd S i O by & asl 3
ol i Cj (

Ll g o oty I

s ©an o 4 (asule dox p Hlio 3 () 5 (L0) (u8lS L izglia
Lale b g s oo
Lgb oo Syl BT ol flod > Jos oldkuiily 1
Aind (o gy (S S8 e 4 it )b 8 b S5 3 &S aah e w2
i oo ) B S d ghe Ll i Sle (095 A > leigie 3

u_:bwl Sloinw yy 1
zoly Sl G See S Bl | b ety sl gl e olin
Al 4l g5
29> sl (13905 w898 g 1
WS o yolal B o)&é_c(b Do (o S5U duwas (a
A3 o i Joall uSs dpis (A 9 (oo Silge 595 dnil
4 (2B 65 lome oy 3l g oad B8 (58 AY dwy 4 Sgo gloal 2
Ay o S3alod e (B sy (oo (Sl sl (@
sy (o 0l o (55lxe sy o Elao B3 (€
D58 (50 0329 Sl ol 5 ols> 5l Sy plis” 3



(c) ketabton.com: The Digital Library
YAE Bl ele

.Q)lp o> (d J.)Lu o> (C
«Ssblde clodduny IV
B) oo Moz > JB bl lp (A) G 5 |y CloMasl oy yg icolin
B A
() eba Bhs mb il slae plie oY 1 Nociceptors .1
VN Terminal ganglia .2
L iy . Hypothalamus .3
sl 015y ( ) el & e Properioceptive .5
A 33 sl 05,5 ( ) 3 Endolymph 6



(c) ketabton.com: The Digital Library

ol ‘_,’5 65

N3 e 3 g 1330 (ga )3 o domo 23558 opmd pallo Ao Jlging,
5 (et 13A0) cpall bt bk So 53 1y 393 ol Sloylas 005 Wgia iy
g oy o b (es 1B 5l & 5 1) 295 ol 5 bawgie Clads
Sidom 9 oS Ui 1) il e Meas
130) 5 pgung &y g mls Sy
Eos a Jlo gloa 3 aasley bl 4 (Lo
2 odd jyhe G plee d Jlo dunge )3 Skl
2 2y Jumgy ole 45y b et 1367 JLus
03)5 &l (ygimg Aoy g el (g ele

k) sldle (sl p oMl Bgose
| 5 el (S i Cieild sl i
les (o0 aibog (slipl Eo (ygingy Ay

JWST 9 Sodgise daste glajlions 5 LS )3 ons ol dooes Jlging,
Jor Jlue 59y (oS o Aoy g b dllie Bgoge il oy Shndl panss
Wl odgus) Ola 4y )9S 315 prine (oole (sl Ao 3 &5 43S (oo




(c) ketabton.com: The Digital Library
YAT Bl obe

Human Anatomy and Physiology
Author: Assistant professor, Mohammad Taher nasimi

Abstract

Human Anatomy and Physiology is the study of the structure &
function of the human body.

Anatomy and physiology are aways related. The parts of our
body form a well-organized units, and each of these parts has a
job to do make the body operate as a whole. The first edition of
Human Anatomy and Physiology are presented, including basic
chemistry, cell, tissue, Organ studies, and an overview of all the
body systems.

This book has been prepared keeping in the New Syllabus for
Classes Il & 1V of the Faculty of Eduducation, Balkh University
and introduce students pursuing career in the allied health fields
to the structure and function of the human body.

SOME KEY FEATHERES OF THISBOOK ARE:

= Detailed study of all the body systems

= Developmental aspect of systems

= Homeostasis color Figures

=  Systemsdisorders

= Chapter summary

= Learning questions (Self Assessment after each chapter is
given for thorough practice)

= Systems in sync(Homeostatic Relationships between
systems)
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Publishing of textbooks and support
of medical colleges in Afghanistan

Honorable lecturers and dear students,

The lack of quality text books in the universities of Afghanistan is a
serious issue, which is repeatedly challenging the students and
teachers alike. To tackle this issue we have initiated the process of
providing textbooks to the students of medicine. In the past two years
we have successfully published and delivered copies of 60 different
books to the medical colleges across the country.

The Afghan National Higher Education Strategy (2010-1014) states:

“Funds will be made ensured to encourage the writing and publication
of text books in Dari and Pashto, especially in priority areas, to improve
the quality of teaching and learning and give students access to state-
of- the-art information. In the meantime, translation of English language
textbooks and journals into Dari and Pashto is a major challenge for
curriculum reform. Without this, it would not be possible for university
students and faculty to acquire updated and accurate knowledge”

The medical colleges’ students and lecturers in Afghanistan are facing
multiple challenges. The out-dated method of lecture and no
accessibility to update and new teaching materials are main problems.
The students have easy access to low quality and cheap study
materials (copied notes & papers), hence the Afghan students are
deprived of modern knowledge and developments in their respective
subjects. It is vital to compose and print the books that have been
written by lecturers. Taking the critical situation of this war torn country
into consideration, we need desperately capable and professional
medical experts. Those, who can contribute in improving standard of
medical education and public health throughout Afghanistan, thus
enough attention, should be given to the medical colleges.
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For this reason, we have published 60 different medical textbooks from
Nangarhar, Khost, Kandahar, Herat, Balkh & Kabul medical colleges.
Currently we are working on to publish 60 more different medical
textbooks, a sample of which is in your hand. It is to mention that all
these books have been distributed among the medical colleges of the
country free of cost.

As requested by the Ministry of Higher Education, the Afghan
universities, lecturers & students they want to extend this project to non-
medical subjects like (Science, Engineering, Agriculture, Economics &
Literature) and it is reminded that we will publish textbooks for different
colleges of the country which are in need.

As stated that publishing medical textbooks is part of our program, we
would like to focus on some other activities as following:

1. Publishing Medical Textbooks

This book in your hand is a sample of printed textbook. We would like to
continue this project and to end the method of manual notes and papers
and publish each year 100 different textbooks for Afghan Higher
Education Institutions.

2. Interactive and Multimedia Teaching

In the beginning of 2010, we were able to allocate multimedia projectors
in the medical colleges of Balkh, Herat, Nangarhar, Khost & Kandahar.
To improve learning environment the classrooms, conference rooms &
laboratories should also be equipped with multimedia projectors.

3. Situational Analysis and Needs Assessment

A comprehensive need assessment and situation analysis is needed of
the colleges to find out and evaluate the problems and future
challenges. This would facilitate making a better academic environment
and it would be a useful guide for administration and other developing
projects.
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4. College Libraries

New updated and standard textbooks in English language, journals and
related materials for all important subjects based on international
standards should be made available in the libraries of the colleges.

5. Laboratories

Each medical college should have well-equipped, well managed and
fully functional laboratories for different fields.

6. Teaching Hospitals (University Hospitals)

Each medical college should have its own teaching hospital (University
Hospital) or opportunities should be provided for medical students in
other hospitals for practical sessions.

7. Strategic Plan

It would be very nice if each medical college has its own strategic plan
according to the strategic plan of their related universities.

I would like to ask all the lecturers to write new textbooks,
translate or revise their lecture notes or written books and share
them with us for publication. We assure them quality composition,
printing and free of cost distribution to the medical colleges.
I would like the students to encourage and assist their lecturers in
this regard. We welcome any recommendations and suggestions
for improvement.

We are very thankful to the German Federal Foreign Office; German
Academic Exchange Service (DAAD) for providing funds for 90 different
medical textbooks and the printing process for 50 of them are ongoing. |
am also thankful to Dr. Salmaj Turial from J. Gutenberg University
Mainz/Germany, Dieter Hampel member of Afghanic/Germany and
Afghanic organization for their support in administrative & technical
affairs.
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| am especially grateful to GIZ (German Society for
International Cooperation) and CIM (Centre for
International Migration & Development) for
providing working opportunities during the past two
years in Afghanistan.

In Afghanistan, | would like cordially to thank His Excellency the
Minister of Higher Education, Prof. Dr. Obaidullah Obaid, Academic
Deputy Minister Prof. Mohammad Osman Babury and Deputy Minister
for Administrative & Financial Affairs Associate Prof. Dr. Gul Hassan
Walizai, the universities’ chancellors and deans of the medical colleges
for their cooperation and support for this project. | am also thankful to all
those lecturers that encouraged us and gave all these books to be
published.

At the end | appreciate the efforts of my colleagues Dr. M. Yousuf
Mubarak, Abdul Munir Rahmanzai, Ahmad Fahim Habibi, Subhanullah
and Hematullah in publishing books.

Dr Yahya Wardak
CIM-Expert at the Ministry of Higher Education, November, 2012
Karte 4, Kabul, Afghanistan
Office: 0756014640
Email: textbooks@afghanic.org
wardak@afghanic.org
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Message from the Ministry
of Higher Education

In the history, book has played a very important role in gaining
knowledge and Science and itis the fundamental unit of educational
curriculum which can also play an effective role in improving the quality
of Higher Education. Therefore, keeping in mind the needs of the
society and based on educational standards and new learning
materials, new textbooks should be published for the students.

| appreciate the efforts ofthe lecturers of Higher Education institutions
and | am very thankful to them who have worked for many years, and
have written or translated textbooks. | also warmly welcome more
lecturers to prepare textbooks in their respective fields. So, that they
should be published and distributed among the students to take full
advantage of them.

The Ministry of Higher Education has the responsibility to make
available new and updated learning materials in order to better educate
our students.

At the end, | am very grateful tothe German Federal Foreign Office,
theGerman Academic Exchange Service (DAAD)and all those
institutions and its people who have provided opportunities for
publishing medical textbooks. I am hopeful that this project should be
continued and publish textbooks in other subjects too.

Sincerely,
Prof. Dr. Obaidullah Obaid
Minister of Higher Education
Kabul 2012
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Balkh Mnl.iul Faculty
M. Taher Nasimi
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