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2: Intercellular Substance 23t g aall ¢y

SO A A A A g KA dagS o SRy Sl s g9a 0
LS L AR A 999 59

1: Amorphous substance sie 4l
2: Fibers <)
LA oy ol ASy A
1: Collagen
2: Elastic (s A J5a ) s Caad od)) 2
3: Reticular 5%
3: Body Fluid <laile Gl
(89 59 9 43R (sl ) s 2 80% <laa
8449 60% (S OR Jg A4y Ol

Ay Sl 3 2 20% 9 9 (S JAN 4 ) aa 3 Intracellular (2 40%
LaBb 15% 2 433 a3 a8 3 2 .69 S g8 4 &5l aa 3 Extracellular
03 ala Al (2 5% L8 9) Plasma

Cytology s sl sl
Cell 52

100t Ly 8 O Olead] 3 (g3 dal g s ol o) Hlaills gilagaga g1aigf 2 0 2o
28 2 08l A 75t us 9 A RBC (Alg 2 Osbi 8 25t (D s A @l s el
. @l

(Jacob scheldon s Verchu,Shwan ) (> 15a! glale g0 3 S s mda 17 4
S AALy S4B a4y a0 9d ) 9 (Cell theory ) 4kl 9 Jimg

NN ul‘w
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Basic Unit :1

AAL ¢l aa gail gdy 3 il a5 gl (69 dal g bl gilagaga gadigh il e
(A 45 e

Cell Division :2

opls S Aaliag AST A 4AR 5 e GLiao pao gy

Nucleus:3

A At Sl Jg

(59 QLdigy S S sS4l aa slei a4

(S SS ATA) (2 pe Ay 5 8 L) o L o e s el U2 4l 15

(eu g gl Gl o B0 g0 1 (ugl (S A BT a4y sA

A A A S (A e Cla AA S g S Sl jaa J 5 Nucleus (2
Platles s' RBC

S oleda Sh g9 Qldiss S S s sbass 51 aa sleia o 4 ki AL
A aadi 95% (S S 5 A 4 13 2 Fat cell 145 2 48 Ldigy S 5 (5 glasS
AP 2% (S eSAJA G LGl s s A

Types of Cells 455l g9 o5l a2
(g A g9 0 9d Ay o BT Al Ll 92 3 il 2
1: Prokaryotic Cell

o ob Al Cialeua 2 &l jaa 13| &) aa Cell 9! Awd 3 Karyoticealdiyl 3 Usa 43 Pro
Virus Qe . sliS sgoaa gl g Al clid g giud Al G2 A28

2: Eukaryotic Cell

> 2 Gl dan 1| &ljaa 3 Cell ) Sk 2 Karyotic ¢ Ada 3 Uza 4y Ey
Membranous 4isbils)) eldS g5 3 gl o)) sldd (5 ghud (o) Ak A
Protozoa : Jis .5 A ad Organelle
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S A A A Qi jaa RBC (o 45l (A1) (S silaa s s s 43 RBC
534 RBC (> 45a 12, Al S s s34 g A Awd . Eukaryotic cell
.0d LQJSJJMYAU,'\UA&J&MJSJAM

Size of Cells <xalua g1 a2
(S J S sl piliia Ay S g0 43 (g Blad 4y a3 &) s U
L83 Gl Laslea 3 (O8ba 53) Amphibian @l ¢ bl Al Cualea 3

ad Ol o (<l gn SS9 5) Mammals &l s eS o ki 4 Cualua 3
>

LB US55k 1 100mm 2 o) sk ddausgia g0 e 3 Glud) 3

4 5148 Giant Cell 482 03 5 s Giant Cell 253 438 g8 5 S $illud) 4y
SR S 913 3 s 19 Fd s (D (o IS 9) s A A o3 A
s34 g 093 4 Giant Cell

1: Plasmodium

Rk Ay Al AR g) (s 9 Adud 053 (S JANN Ay 5 3 A ¢ Giant Cell 422
Skeletal :Jlia, s pie Culua s 2 3,500 45 fda it & ) (598 S 99
Ll aa fidlae JudSw) 3 Muscle Cells

2: Syncytium

Gl Al 4 fle S Aaglidg g Gl g 3 g1l aa 5800 59 Ol aa 4k
(5481040 e (Sga sl 0 Sl 6A 30 aa AXS 055l (5 S 0 i ) ga (s 52

&) aa ¢S g3 3 Osteoclast :JUa

(S s A Qe sSeM 3 Gy
1: Osteoclast
2: Osteocyte
3: Osteoblast
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Shapes of Cells 4isisd sl a2
S HHSE AN A4y o e (A A AR Jadl o A JSd i @l e

LSSl
1: Spherical 9.8 2: Squamous J' s 3: Cuboidal 25
4: Columnar (4l $iu) 5: Oval s 3@ 6: Star shape saiila o L
7: Spindle saiila s g2

H oAbl A i sihgm gL s Sl B IS g el
Cloaa AdS ga Al ga Ad Ll g gl Jgd L8808 S8 o lad o (o @il e
LS Jal A S 9l oISl L gy 4y a2

Cells Dynamic «S_a &) a2

3 A8 270 S ARBY 5 gy Ay Al [ Jul o3I AAR (1 ) gilaaldia glgi o
Ay Gl Ay adia o Ly A L )ails giila (598 O g0 (S JAI 4y a Db gl
(SIS S A S a0 gl

& 3 A 53 (Deoxyribose nucleic acid) DNA (Al S 58 4 gililudla
A Obigg 2 ) JULH geal g (A0 213 (s gl AT g) (5 S (5 53 Ad 0 e g i Ay
oy 9 i Ay pas 3 Al gilalidl b Gl e J 5 O 3 ) L oy ade S sleus
(S b g oS s

Modification

Pronarmoblas :JUe . st o aa Al dy S 0 aa dald 0 99 D 0 Ay 4k
S AL Reticulocyte s 435 43 53 5 )38 4ald 59y S JRady S 2

Specialization

o 58I LIS sleS I a) 3 Adig 3 So a5 Al 09 (o 0 Ay 40D
|13 g A RBC 8! % RBC 42 Reticulocyte :Jba s oS o i ddiig
L858 iy L) g5 gl gS
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Differentiation

dAAy Seo aadadog DAy A L o) | 2l g AT S sana gyl 99 588
(ES U ) 3 Ahga G oaa s sd Al )

3 S AN 4y sl (Differentiation) sl o8 $1aa 3 > s e A
i Y88 0y i Ay Aulig g) (5 S Al CodiS gl s
Post cellular Structure

Jah L gl Al S 5l Ay sl BRI Y (A oS Jig AT s plaiilu AR U
ALCNTE TS STES, FEESELTRSs ET

B S09 dy 3l 2 Ay s A (S Jg) 1 RBC
Platelets

Horn cell of Epiderm

byl pd A s a0
o 1S Al a5 S 00 09y (A o bl pd Add ha) il Sla 5 a0
(g dg9 Al Ay byl i 4y
Juausd 58 omu i Adib g o) Al 2ipf A Sqoma A Gyl a i G a ]
bpavna daSad b gl el AR & e Jlaygi 0 ) a A2 48 83 36 38C0 2
LS9 A3 10_15C0 2 a8 b 90 45 50C0 2 Asd | (s S
6 2 PH Juausd S siloaa dg s A Jou pge (S 2ig5 4 si,aa aPH 1 PH 12
(A s D 60 U 8 A4S
L gy Ay 40 gillad 1155 JA 3 S Jaaa [sOtonic 4y Als @l s D lsa i3
LYS ad aig) Ja S s Hypertonic $) Hypotonic 43
Gl GBS gl gad S JAN gl z B 4y ¢l aa 3 A salama dia : sotonic
S9

4 o oS QB galga 3 o S FUB 4 S 3 A ¢ b 4 (Hypotonic
s b Gl gl gad o S JAN
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sy by clale galgad o S EoB 4 o) s a A 3 Jasa dad 1 Hypertonic
_‘5\9?502.\'934\\%.:@‘_35‘}&\:6\,;3\

Qs 594 dga I ) Gasus) S i) aa 4 AS 1) g) A ga I3 24
628 o i i Cullad Al 2 5 (5 L) AT gl ga I3 9) CrapenS) ) a5 S 0 e
(AR5 A e 3 Y ga gl

Chemical structure of Cells <uS 5 (s gaasS 41 jaa 3

a4 aBagign ded o 0 s Ao (A Mseddd J5i 0 Sy Al e (SAa
QI (5 gt A gaBecibiandic il g g A g) 90 S S i Ay a BDlagig 2 ) Ll
E5LE 538 3y A 998 AdpA AAX aad 2 4ll higy Sl s sl 58
1) daS b a4y g4 ALE S g jaa 4 1 L 448 sl

(89 554 45 4AR silud AL 3 Gl e ol
Water 49 :1

g Al g sl 290 3 .03 (594 0 390 43R 5a9) 2 80% Lu Al o aa Gy 3 Gl
SIS AS | (5 oS AT el ) Jana el AT gBlalad (g gliaxS o 018 S gl
oy i (o 4l b Al g g) (50 A4S Adgilaial 5 a3 5 d Al g Ll
.Y S

Proteins 4 &5 9 12

L5 Adgd 093 Ay Adsitg n A8 s 98 (A 10% o 3 Ly AT Adsitg

Olaidlur 6 a2 3 D (o3 A gl g m AdR A gl g Alddla b Structural @1
(Keratin) Qlidus (oS gi 4] 59,49

45 glalad (5 gliasS o (g3 Adgiiig AR Adgidg s siulhg b Functional :2
254 9) a3 Lipase 1453 ) g 4509 ab adl 3 |5 98,9 LSS

Lipids <liaadi ;3
L3 A9 st Ay padi A8 9,50 4B 5 2% Slaa 3 Ly A claad

(925> sLEE 59 Claadio gl g2 12 A Phospholipid :2 Cholesterol :1
Jale S gaadi 4y 2 ags & VA JA g aa a0 o ceSugolal A g3 e Axd
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S 59 A S Y ATJAN a3 (A e sSu9 A okl AT gl e ARd ) (59
L85 Jaia

A,guahudh,)udﬁd)ga\g\ 69 g4 b © 3 aadi 13 Glycolipid :3
ST SIS S\

Carbohydrate 4 :4
(53 A9 5 A L5909 (A 1% o 3 Ly AT (Adeal ) G ala g S

5 L A Poly Saccharide :3 Di Saccharide :2 Mono saccharide :1
14 > Mucopoly Saccharide :2 Glycogen:1 .2 Agd 053 4 = Ll S
:2 Hyaluronic acid :1 . 499 032 44 b 2 Mucopoly Saccharide
Chondroitin Sulphat

Nucleic Acid <8 s 5t -5

Al gd 090 Ay @l 35 (s shud A8 (5960 A8 12 1,1% S 59 A gl 3 g sl
(89

(925> 43 3 0,4% S s 3 A2 DNA 11
(S92 43 2 0,7% (S s 3 3 > RNA @2
(Deoxy ribonucleic acid) DNA :1

A 60 BsdS e 63 s s 9 438 Nucleotides s59xlisHS 58 3 DNA
Deoxy Ribose :3 Phosphate :2 A&l a gl Nitrogenous Base :1 .54

Cytosine :3 Guanine :2 Adenine :1 .3 g3 Jsld 43 A8 &) da g Sl
: Thymine :4

OS] g1 9 (g b Ay IS A4S,

(S AS LS a4y S

454199 DNA 2

it 4y )9 45,9 ad DNA s55d A Nuclear DNA @1 2 dgd 032 4 DNA
4 . Organelles DNA & Mitochondria DNA:2 . cadga S
(s Cofiga LS S ke
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.S A DNA 3 3 (S a Phgiba > g3 L s sile Organelles (Als
(Ribonucleic Acid) RNA :2

aigh B hd o DNA 3 33 s Qladils (L 43 DNA 2 ab il Ji (5 shud 48

A
RNA DNA No
.s A 28 Ribos .s ) 28 Deoxy Ribos 1
.89 8 uAiA o1 Single string .§9 0 2AdA 5 93 Double helix 2
s A 5% Uracil s A s 58 Thymine 3
LR LS il gile 4y i St 4
(A mada il (SR A 3y 5
5555 031 0,93 Al g 4; DNA! LSapS 0l 0 93 Ald 4y 3
43¢l g9 RNA 2

.63 A g9 s 42 RNA

40- o) 53 Jald S S F 4y ajsuly 2 RNA 42 (rRNA) Ribosomal RNA :1
.5 $L5&5 RNA 50%

3 09 A Geneticcode 2 > RNA 422 (mRNA) Messenger RNA :2
6 ST A5 o 33 gl 0 ld S

A D90 ae S Bl 4 (g 2 RNA 42 (tRNA) Transfer RNA :3
4 gillad o 9 aa Cell Activities

Gl a2y oedli A ol plas) g1 G lS ) Caams) 3 1 (il Respiration 11
LS ROB Llus) 619 s gl A OaaS) 438 (S5 0

Phagocytosis :a .5 3ge slih 953 4 &l aa 1 wia Absorption 2
(Gopas> 400088 dny 3G9 9 ssada 3 ga dala ) )

Edit And Design By: mr.18

ﬂ (Kefayatullah Maih Amani)




(Sidsmnn) I SSous O

(s> 04538 L IS5y 258 s sda A ge aila o) A2 5S) Pinocytosis :b
LE5S Thi aal 3 a b g) ga b Ay @ s 1(d8) S8 Secretion 13
(69508 WG ) LS o CBlalad (g gl o 02 oala (5 glrasS 2l il

(S AR AL 4 G0 2 o I8 S AR e Ay O 3 odbe s baS 1 ga R
433 5 3 yu 3 Growth Harmon 2 Sa 558 oy i (Adal g Jllad
L59S sl sS 9 s18 Ay O 3 (s A

Lyl 49,9 o o (waste product) J1sa 2lal LA &) jaa 2 Excretion :4
(s D EUR gy g A

LES o S S g e Ll 4y Jasit by all i (Juail) (2l85 Contraction @5
A Jaadl (uSe o Glead) 3 o019 4y gilgads AR 3 1 kAT (pritation 16
PIX)

AMUAJAULAASUAJA 69 s 3 JUl) ¢ glisuw 2 1 Conductivity @7
e G gea JUL) 4SS K g e a4y sl a9 4 Conductivity

JoS adi L Jusd dga piaa i ga ol iJsS adi b Jusa Phagocytosis 18
03 4l g WBC 2483 (S silaa 4y 2

O oy gha) p& Jama 3) 5 68 (331 5 6 s Jana 3 &) jaa J 53 1 Adaptation :9
Shd 3 (S CAgdy gleS g g0di 3 (59 (A S Cualen 5l jaa 3 4] (sl
NERT AR

(SSS ph AST gl 039 &l a1 3SS ) 039 Growth and Reproduction :10
PR S S Gl pA g Caalsn

(Ar) 3 ol s 2 2 Components of Cells

23 s oo o AR gLd ol 693 3 0 2a

4iwd Nucleus :2 aShsilw Cytoplasm :1

Edit And Design By: mr.18

(23 (Kefayatullah Maib Amani)




Jabaass (S5 emas) IS SHsu, O

a B shlw Cytoplasm :1
A CaBoa SElady sliS i gl pLES 59 3 2 0243 pARA a2
NEENP S U U SERESRTEEEES, 'y

Inclusion :3 Organelles :2 Cytosol :1

1: Cytosol
B3 SS9l sl gAY 3 2 0 ((0dle slala 4ax) Gel 052

Carbohydrate 43328 :4 Lipids <twadi :3 Protein (59 12 Water 4! 11
Electrolyte <y ssd) ;5

i 9 (S Jlaa dg Aigigyl (A AlS (59 Al gig) il g sl rud g Sl
(s S Jl g 58

L300 gl agil 3 106
2: Organelles

Ay S San A ) 53 4 S el Ay S A Ay o (o9 A sLiLE ) 4 1
L5 S Ad gallad J g8 eyl

L5 Ad g 0 9a Ay Adsliile ) A
A sliS Al ) Ak 1 4dghile ) LA Membranous Organelles :1
L6 Jald A0 glils ) Y S sislils ) alid 4y
1: Endoplasmic Reticulum (ER) 2: Golgi Body 3: Mitochondria
4: Lysosome 5: Peroxisome 6: Micro body 7: Coated vesicle

o> A phils ) dza 1 Adlils ) alée s & Non Membranous Organelles :2
8 Jald Ad gluilg ) salY S g3 dg A g A A slis

1: Centriole 2: Microtubule 3: Microfilament 4: Cilia 5: Flagella

6: Ribosome 7: Centrosome
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3: Inclusion

Inclusion 43 1sS o pad g3l sa 3 S Jala 4y g8l aa 3 Jgo Jlad s o s 4y
S M s Al o) A gl ik LAy dlge AB Yl

sLi& (5 9 Cell Membrane

3.3 s S 4dd haa g m 2 o a Dy sli (o 03 03 4k LS 59 a
.Sk a2 asd 4 Plasma lemma ) Plasma Membrane

A el b culdia 97,5 10nm 2 sldd g5
A b g sliS 590

3 ahih e o) g3 9 g9 AR Sighlg 2 2 Ak A ) A
L5925 433 50% sLEE (90 3 (g 03 594 045> AR giliand

L A g9 093 Ay A sl g sLIE 59 0

1: Trans membrane Protein or Integral protein
(59 sl AlS o) A3 AR SLAS g 3 A g Adsiig  43A 1

2: Peripheral Protein

(D8 s A AT, 5 AAA s LIS g aa 3 A g Mgl Akb
Clraad pLIS (590
L A g9 50 Ay Clraadi e LIS (5500
(59 09> 43R and o) Cu e g S 3k Glycolipids (1

2 A3 Gullld a3 49 438 aad ) Guduld 3 Phospholipids :2
Sileandi 3 gl 00 S bl A4y 0 pw g1 9) 3 S Jasaa g 49 45 02 Hydrophilic
LA S ulad A D o 59 2 45A 22 Hydrophobic (2 43 2

KVA CeLL MEMBRANE (Al i IS s LEE (59 aa 3 aali 4823 1 Cholesterol 3
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Function of Cell membrane iy slis (59 2a 2
Protection .ssS ( cbiflas ) 4dibu goaa 3 S Jilla 4 slal e haaa a1
(558 JUL gl ga 3 43 JAI 5 3 AAR A 3 i 558 Endocytosis 12

(58S JU) 3l ga A3 JAN g d Al g 4y LIS g9 saa 3 sk 50 Ay

(5 o (S A AT AN a3 ) ge dala ) 3 ge &£ Phagocytosis :a
N9a 9) sl s S oty NS o AL g podko ) s Ade
L Vesicle 8 .S JWl 43 Jala g jaa 3 31 ga aila ) 049 : Pinocytosis :b
(SR 0 5AS

Catherin Mediated 4 ' Receptor Mediated Endocytosis :c
Endocytosis

4y 9) Ao 552 Receptor 8 (A 40 JAN o odle dagS day odla ddagy ya
oA s 4 A1 3 g S A

Endocytosis
Phagocytosis Pinocytosis Receptor-mediated
: endocytosis
* o -
- * solid particle

membrane

Pseudopodium

Coat protein

Phagosome
{food vacuole}
Coated vesicle

.AUAM’LUA\QQJ\JA&A_JJQJ&QJSJJJUAJAASJSUP.: : Exocytosis :3
89 e (UsS) L by o) 59 s sd Wl (S0 A ass 6

4 sli 59 3o gl a9 98 3 &l aa iCell to Cell Communication :4
LSS58 PR Aol g

Edit And Design By: mr.18

(26 (Kefayatullah Maib Amani)




(Sidsmnn) I SSous O

. Jusd L JsS aby Antigen 42 ) @ Antigen :5

.03 0ala & &4 0 53 Antigen
LS gillaMitochondria

G058 S 0959k 0,2 5mm 2 .t AL e A giplils ) lEe
JSdi 43 Ship (A4S 3 24 Jad s Y Qs g Sale G A 3 4AS | (g op ) Sl
Jaudg adawd 9 43 ( Light Microscope) QsSwugSala gale 3 (5 o 48 g, (5 S

SIS (L Ay (S) S A A L gl S 5 A

LS ghle fb > A58 Gl jaa pdany o3 A0 Ol S 6 e 4y ped L pailSgiila
RBC, Keratinocyte :4sd . s 3 4

4 (Hepatocyte) ,5a 3 :4d g A AL il ghla 5 9 (A @2 Qs (A
SR (D S Sl Ak 4 g9 (A8 LAl ghle 2500 LuET S 0 a0

3 A S A sasS Ay g o W AT g3 L) g Al s gl

o) 5 (098 ) Ly WY AT s 50 (a8 (59 aS T g8 il giila

b 8L S gila o 5aS T (D 008 9 sl aa AL LS gl

(opas
A8 (A8 15 L ails gl Uina Aly g b Lo S (5 98 S AR81 15 o8 4y Ly pails gila
SN

AL 40 e gl gl 4y s gia

> opS 0dia 0 93 4SA (Self-Replication) oS saia 0 93 Al 4y Ly ails gisla 11
.54 DNA

(S AAR cliS g9 a2

(S AAR LIS gl 313

.S19 433 Endoplasmic Reticulum al sty Soa By sail 3 :4
Sl e Lails gila 2

L5 LS LS b g3 Ly ailS gika
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1: Outer Mitochondrial Membrane

DIAA el gl 03 slds A
2: Inner Mitochondrial Membrane

) Ghu.u 49 Crista u.ééd e ?JS 4 Crista 2 (& B\ 98 00 slis U.B\d
s Lol giila 3 g il a 68 4y Oxysome 2 (A 2 Aishdl S b o oS
-u“"":‘:“;‘JMuSJ‘.M LYY Qﬂmw

Inter 2 > o3 4ald S /s 4 OQuter membrane 3! Inner membrane 2
.5 4% a ¢d 49 membranous space

i ga 018 e

$3S BA aA (S a Dlsil 4y 03 () Crga S o Bl gl 4y a3 L ails gl
M 5.5 S Axes b psaa 4y LudS sila S 0 a4y Spermatozoa 3 Sba
L2 Al S a0 gl 4y o g L padlS gila o ol g ALS

il L 508 e 3
(sl 3 01
A ga g gt H20 Co2+E

SR (AL A oY (A BN I 9 WlaS) 13 GBS (gl Ay N ga s pie U
S sd ATP (2 8 Ao 4y 5 483 58 0a dd g caldiaal 3 oLt g3 jaa o
83 9 il 3ol o8 jaa AL ATP 4823 > sply

Glucose O2(38ATP)

Y I ATP A gslle 38 9 (5 o (oS S 92 94 Ay OS] 3 4S8 o AlS
Ay Caps) 3 55818 o AlS g, iy Aerobic glycolysis 45 s S L&) 4
A plas B2 L&) A5 Y 508 ATP Agsalla 2 9 (5 g (S it g ga A
.29 Anaerobic glycolysis

Oxidative Phosphorylation

Sl ATP 43 ADP (S Cud g2 5 4y (as) 3 (o 03 Azlas 4aa
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ada) g 4y o5 gagl 3 098 3 (il g9 48 s N Jgu S el sy 4y 2
RTE

1: Cytochrome Oxidase 2: Succinic Dehydrogenase
panalS 3 (S 230 st 4 (2 (530 ) 5 S 051 dlS 3 S 2 By sl 4y 23
(i 4aS ab Ly g) 4y Ly o 30l

w ! ATP synthase particles =

inter membrane space
Matrix

2 cristae
Ribosome

Granules

Inner membrane
Outer membrane

Ribosome
.62 A g2 52 4 Ribosome .2 JH8 ) plés 5 8
1: Free Ribosome .S Jad JSdi 313 4g (S a 30 gl 4y
2: Associated Ribosome .S Ja 4y 4Aaka 4 RER 2
3: Poly some .S Ja S a0 sl 4y IS 4y gigag 8 o
L6 gl g 3 Al 63 598 49 433 RNA ) O 2 Ribosome

S TUB 4 o 3 s palgi aaul g 44 Associated Ribosome 2 (o Ofigs 43
aau) g 43 Poly some ) Free Ribosome 2 (& (g 43 gl (5 b yaa
(S pan S JAN Ay g 3 gl

.5 A A9 Ribosome s
1: Small Component

2: Large Component
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ab) 9 43 Cytoplasmic enzyme 2 s 4 LuailS gila 2 @l jaa 4k gl
NEBESE ", STRBHILTES

290 A (54 ALA ddac g 4y ol I S aa o ) A L ails gile  RBC &
LSS odia 0 93 Al 5 g DNA (& Olaidlu 2
Endoplasmic Reticulum (ER)

AAR iglSaing Al gil g gy gl golser 3 0 AAR laa Al sighils ) LES 3 ER
NCERTA N

RER :2 ' Smooth endoplasmic reticulum 42s< SER 1.2 M gd 0 93 4y
Granular 4y L 9 9.4 492 Rough endoplasmic reticulum
..'9 o2 endoplasmic reticulum

Rough Endoplasmic Reticulum & RER

LSapl 8 G g o) Steroid (S S $asS s A Cmdga S A g 4 G4 3 RER
Pancreatic 3 (329> Steroid) <&@ 2 3 JUy )l 2 Adrenal cortex :4sd
(929 OSsR)<l s ol 5S4 2 cell

.2 Cortex :2 Medulla :1 ¢ A A 032 Adrenal Gland &8
A ALY g Qg Mg ) 4 RER (S JAl 4y a Bl sl 3 g a2
1: Saccular 2:Vesicular 3: Tubular

A s A A agismly 3 Sdahudld 4 2l ER SS9l 4913 454 43 RER
(S A A ) o a2 gy Al g 49 MRNA 2 (2 (A1 a9l 2 (A

AR s L (g ABar g) S 0 udd (g ) Jeus Oiley 2 Akl RER 2
Micro some by 43 A& & 132 Ribosome 433 ,ahu 3 RER 2 > 48 A
9

Smooth Endoplasmic Reticulum 4 ' SER
3 M B o (AR dipa A () Gl s Ol 4y RER 2 b )2

o o) i) 93490 3 aR 13 il g ER Agl Ay ASA g 1 4 AN Ribosome
(4 9 g9 AAR SiglSy g
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L —ada g
1: Steroid Formation : (2 pad Shual 4d gl i ) (s 929 A gl e
2: Detoxificatio 44 s A9 U@l sd s R (> 58 ps8) 698 GRS s N ga
(Lsﬁ Naea
3: Glycogen lysis: NER LB It YU L
adl 31 23 g3 adl 3 91 > (Glucose 6 Phosphate dehydrogenase) G6PD 2
LS55 A a0 (oS OIS Adaul g 4y
4: Neutralization of Harmon: (SIS AR 0 gigigal ghA o

5: Ca*™ Release: .33} (sl paeadS 20 L (alli 3 gBlae dulSu) o

Endoplasmic Reticulum

Reticulum g e Figure 1

Nuclear
Pore

Nuclear
Envelope

ug
KNA L o ol

Lysosome
2 Lo 8 Lysosome (s A sLiS) g2 4338 laa Al giglile ) L3S 20 o
LA Calea 59 s 959 0,02-0,25m
g2 g3 sl 4 Lysosome

1: Primary lysosome  2:Secondary lysosome  3: Auto
lysosome 4: Cyto lysosome
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1: Primary lysosome
Sopid g Al g4y sdb IS0 A (53 Lysosome 43a
2: Secondary lysosome

$9 (o4 A5 0 Primary lysosome 2 Pinosome & Phagosome (o 4ls
.. Secondary lysosome 4

s 3 S 4Aadii 4 alee 3 Phagocytosis 2 (o o2 03l 422 Phagosome

> A8 JAl
43 JAN s a3 S 4l 4y el Pinocytosis 2 (o 82 03k 428 Pinosome
o

aah ol g 4y g3 gl ) 3 a 939 2 3 ge 8 5S) Pinosome ! Phagosome

L Vesicle 3 (o 3 5a andd Jil8 5 18 9} (5 5 45 a Dl silaa 0 3 90 ) 93€ (5 98
> 89S aS) i S a4y gl a sl 4 Residual Bodies 2 (o S 4y 5 838
4y les 3 Exocytosis 2 5 98 I (ulal o pu s LEE (59 2Ly dg 3l ga l
Ay o) o sS a8 Ay LS o aa Ay ah U g) s A ARR 5 a3 4y Al

GRS ORI Ay oS 3 a3 A syl 4 Al Age Pigment L Lipofuscin
TR oLl

3: Auto lysosome

Auto 43 52 59 s s JHAAR A 553 s 3 Lysosome > 4lS
.29 lysosome

4: Cyto lysosome

Cyto 45 2 o4 sla g o Auto lysosome 2 Primary lysosome > 4ls
.29 lysosome

il Lysosome <

(59 5a s L o) e B (sl S (o (SIS Ay ) ga a1 gaad ) ga 1)
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(9 aR Al b 5 a2 340 Lysosome (&

_u.ai‘\SjUM\g‘u.& 6354.\'455 JAJ,:\&A.A,;L) slis Lysosome 2

B0 > S spS 568 sLES Lysosome 2 4awl g 43 $il81 53 Cortico steroid 2
A8 e S a3 (el 3 a9l A AT gl ASG L UL o L

L0 Al Al 4D u&a&‘.\a"u“\)‘athJ)ﬂS;wwbﬁﬁj\

3 4y o el g @il 438 aa 3 (Vitamin A) Hyper vitaminosis > 418
K A5l ) 3 g Y o 5L S AS U L A ¢ LIS ysosome 3 (S cdla
9 SS9 A JSASIAS A S S gl e g Aggds A Ay
A8 e gadla 3 oS g 2

A3 53 L qu AT pludl daud g 4y o4 2 AlA A A8 1 Autolysis g
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sl 3 o AlS & 9 Jlad 5 e (59 Agal I a S > (S JAl 4 Lysosome

4 \\ Phagosome_

~ Bacterium phagocyt03|s Q

/‘ Prlmary \
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Early Endosome
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Mitochondria
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Peroxisome, Micro body or Coated vesicle

A0 gagl ) 0 93 40 gldlS ) A8 | (5 Gy O 4y Lysosome 3 A gldls ) J i 1o
TS

1: Peroxidase 2: Catalase
LSS (A Gl il e bS] G g4l 3 Ogl G 3 o Al
(538 A 25% ab @i 180 ¢l 9Sd) 3 Peroxisome
Golgi Body

292438 g ASL giglsuag 2 an 1 0 AAR lea AT GisLAS ) LES 3 aa o
A3 0 ala o) 03 A gla AT i (o AR 3 Agdaa (s ) L)) 0 ER 2L 584
03 4 gla 4 a Pl gl 2

riid g

.5 941 ¢ Lysosome :)

.91 Glycoprotein :Y

(S 9ama i pldS 55 9 Y

G045 6 (A spasd (S eax Ay (2 54 a8 98 2k A Packing :F
sLES (59 aa 3 K& 45 Secretory granule 4wy g 9) S gk Ay A3la g
6 43 A Y 4

(S92 A5 g N ga JSA 4y 5,588 (55 A3 Storage vesicle 2
Cytoskeleton culSw) 5 5 2

(Aial) oS 2 4D Sl A g Al s S a Shsla 4 sl el
NEERTS Y

.8 A A ¢ Cytoskeleton

1: Microtubule 2: Microfilament 3:Intermediated Filament
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Microtubule

25nm s A (Mshis b Cralasda (599 43550k Sm Ly & L g3 A gl g 0dy )
(S S5 4y 9) e dsb g S ST shA 4y ASA) g Al ol o Jb o) s A kil
(2 aSdsb

4 Microtubule 2 .¢2 s 49 sysiTubulin > GO0 82 2 Microtubule
.63 Jal& Proto filament 12 V¥ L8 S Culyea

.43 Microtubule 2

Al 45 g3 a2t b 9} (5949 ikl 592 L s 945> Cytoskeleton :)
X ST

L L 3 ga 45 A L ARR A o5 3 S a Dl sl 4y) (o 1A N ga Y
(59 Nsa Usiad b o) Aol s (Oig o b 4y 3 g 480

.55 Flagella ' Cilia :¥
.635.% Centriole :¥

.8945> Mitotic spindle :¢
Microfilament

9 Myosin 3 sBDlas 3 53 s o 452 403 (g 3 g3 Adgha 6 A I
Ay Al gl gy A8 s A a9 Aglidia 0w 99099 (B3 g3 sl g (> Actin

(S G allll 3 < gBlas
I g

.5915> Cytoskeleton b culSw) (592 1)
NERNCHRURRR

s A Jou S 4l Exocytosis @Y

. A Jsu S “les Endocytosis ;¥
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Inter Mediated Filament
s A b ga ia S5 Micro filament 2 Inter Mediated Filament

bR Ay (i 3 AR AS (55 J (2 a8l 59 (S STl sS4 > Filament 482
A 59 S o

.2\ Tonofilament 43,9 S Epithelial Cell s Jalia 4
'3 Glial filament 4509 S WIS 9,58 4y
.9 Neuro filament 45,5 S Sl as 4
Desmine 45,9 (S 5h&e ) s 8 ab b g) sDlas 4y gilae pluda 4y
.29 Skeletin b
3 Vementin 4,5 (S salud) aaia 4y )
Centriole

(ngﬁﬁw'ﬁ)ddﬁuigﬂﬁjlgl&juﬁhﬁaﬁd

Centriole 2 ..2!5 Centrosome 43 A& & sl 9 0 4 Centriole 893 (A 4lS
Centrosome< ! 3 Centriole< single > 33 (3% Centrosome !

Y (Qesuy Sl sale) Light microscope 2 Centriole 48,52 Double
Jads Y Electron Microscope 2 48 sa s Cuayga Ol 4y s8 0 a d Jaaly
oA g g3 sed 9 43R gighiu 4 3 Centriole (2 (o5 4 daghra A3 ¢ L&
umla S (s aa0 o ddgiuw oyl g 445 48 s Microtubule (A1 Y 9 (2 G

53 adlg
A AR S g sy i Al
Cilia
2 odA G (51 N9 AdR s a3 8L ) (53 S LS sA A 5 a3 ASLL
(ss s a

6092 1-300 2 Lo & jnadi o S 02 093 4y sy UG 5-6mM (g Sl
ad Cilia .o 38 o 83 (3 OlLdiss o s Centriole 2 Lo i o Culiy e L5y
35 62 s A Microtubule (412893 (o G A (53 (554 452 43R g gl 4 Agd
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A1 g @J&ﬂ\ﬁdoﬁgdﬁﬁﬁuehﬁ\/\ = AL e A gigi
63 (S Sl 3 JAN a2 Co

Cgm 483 Ay ale R34S (598 @S o dbaul g 43 Oi 9 Dynein 2 Cilia
Immotile cilia syndrome :3Ga ¥ sS &40 &S ja Ll &) paia b Gl A
<l Spermatozoa 3) ol gadd S a9 e @34y 03 Eo b os A
(5o AGA) ah gL el Ay ASS aah gi( Y S8 oA AT CS A

Flagella
s A o Cilia 2 488 590 sa () g2 L 45 Cilia 2 pa)2

60-70m 2 (A ¢ s Calad 3 J2 9) .59 U 1-2 3 (D ¢ aS ped g0
L) G5 Fla

Cytoplasmic Inclusion

Inclusion
A5 sloS da ) 93 ga 3 Jgd Jlad s 9) e Ay S JAN Ay 2 Dl sl 2 55 e

PIR)

LS9 N ga A ah b gl Agg) (Oign Gl 5 S ciliand L Aq 3l ga A4S

LSS 0 Ad S G 4y IS 4y Adipose tissue 2 S JAN 4 5l a3 claad
SopS Jul £ Saa U Liver ) Adrenal Cortex 4 Adipose tissue

S Sl Ll gl SKad dy A4 GasSBIS 3 S O Ay Gled) 3 A g ula g S
LS Jad

A L oapS Jad I Ay sl S 3 (S g0l a4y G 3 Glead) 3 Adgid g

$xad 3 ) Sertoli cell of testes §) (S $bo S s 43 A9 2 ) Leukocyte
LSS J3 S A (Gl (A

LSS 0 A US4y Vacuole 3 S sl 4y Glad) 3 Ay gl

0l Al 93 0 93 4y ) ga AR5 A8 (5.8 0 A0 ) a4y ab Pigment i 3 ga 4SS
LSS
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) s S 0 AY S g8 Gl sl 4y 2Be M Endogenous pigment )
.S 8 1A S RBC 4 Hemoglobin &

bl S gl jaa sludln 4 4 3 Lipofuscin s Exogenous Pigment :Y
L

Nucleus 4t

San A IS AlS sd o ) cmBaa S Ele 4y sl aa 3 S gV o iS) 4y
AN S A3 G e g L) e Gl aa e o4 a8l S bl k) 4y
Jaly 2 Electron Microscope 248 (s 593 5m L& Cualay s
03 (554 0452 A3 A g 8 3 d

1: Nuclear Membrane sWi& s giwd 2: Chromatin 3: Nucleolus 43iwa

4: Nucleoplasm

Nuclear Membrane stis s st

Jaly s Light microscope 2 s 4S 03 (5 S Al o ASud 2 03 03 4k
9533 & Jad g sa Electron Microscope 248 sa (g i JKd 4y (53 0 3 L&
03 9 g Aluald o g grla 5 gadia g )93 (533 .08 (oo 90 ABR A o ga by sada

3 A A U sLES s 483 5.0l a9 4y Perinuclear cisterna 2 (A 82
Js5 9 .52 9nm Luis had gy ) gau (g huud 4803 (530 a 68 43 Nuclear pores
.59 S 433 44000 2 (2 (S8 (A5 (A (o I ARR gy ) g (523 3) ga ARD
LIS sh s 1 AAR e B0 Salla R 4L s5048 2 MRNA 4S &

A
Cell Nucleus |

~ Outer membrane
Inner membrane —
Nucleoplasm

~ Nucleolus ——.

~ Chromatin -

Nuclear

Pore in nuclear~
envelope
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Chromatin
(2 S 28 (2 Oilag S o) 53 5945k DNA) 2 DNA (s 95k Slual 1

A8 S A gdy g 59 3 (5 Gy Jod adla Ay S Al 4 (pilag S
(9 P90 S AT g i J gl AlS L s ulgil) Ouilag S

Jud 5 & Peripheral & Heterochromatin :1 .3 49 093 43 (ilag S
(eslail 4 pald (F) g Osilag S

(ML gal & A1) 52 Oilag S Jlad Eu chromatin :2

‘ﬂm;ﬁs Eu(you)chromatin

Heterochromatin
(inactive)

Nucleolus

Ribosomes
made here

Nuclear lamins

Nuclear envelope

4daiuaNucleolus

Interphase 2 (2 ssad (219 A9 pb Adud AngS) 0a Al S JAI 4y w2
03 (554 5 352 433 RNA ) DNA ¢ Gfigg 2 4pied 59 sus 1-4 3 (S ada iy

(5.5 S35 AAR 6A g slR 3 oA Jaly e alY G gSm g Sole (g AK) 3 AS daiua
Y

.i'9 a2 Nucleonema 45 5 92 52 & Pars fibro sa :2 Pars Granulosa :1

odla AICG 2 (92 2 14 Nuclear Associated Chromatin :3
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Nucleoplasm
(69 AN g (S A ga s st g) s iy e L A a Bl sl 3 Ly A
AP TS
(89 59 9 AAR ggarilag S 038 093 2 5a 98 52 .62 DNA s J5il,) Sual
(02 o e 0300 5> p 9 g9 S 2 Ailag X)
.69 Sl ddad g 4 (Kinetochore) Centromere 2 4dgsila g S o y) 93 482
(A 95 soss O Alhg agisg S )2 (i g s 9duligagigag S

b AS Ay s )l A gl o g o bl Cihia g1 3 53 (5 Adglia o ladi 2 a9 sag S A
(S Jay iy S LAy 2 dr ) Al S Ay (2 A g S gigia

(S Mg 09 Ay il A Al padi 3 gisagigag S S
625> 23 b s A digagigas s 0ade 46 > 2 &l aa 42 Diploid:1

2 9) 52 e b Somatic (51044 (2 4338 laa Al 5igag)sags 46 S
(i A Ay g3 Jald Qe J 58 O 3 (S Slaa o2 4y Lo (odd b Sex
ARR gl s

e A1 23 28 s A Agas sy s saxs 23 A 2 &l jaa 4xa  Haploid:2
Sl a4y, 63 cwda b Sex 2 4 1 awd b Somatic (f1822 2 433
GualS Aldl o) (Sperm) GusalS Ayl 3 S| g Jald @l jaa pdn Al g (S
(Ovum)

(19 Locus 45 (AR (63 CQign (S O (D A A Al agigag S 2

s SIS ) g i ga AT (g3 o AdAdal i a oS S G als Al e a2 4s
(o AdAda) ) AAS Gkl 3 ah b gl 93l ga (5 gbaanS (il g 3 (diiga 4SS

553 o ) e AS AS (50 10 46 52 il S gl a4y jedi sigagigag S o
A4S o) s N Aigagsm9 S F247 A Down syndrome A4S sa & 9 U
digagigas S A 45 A Turner syndrome :45d 03 £ g U 051 ab 4 oS yrad
A
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Barr Body

ouiy Adu 4y Al o) Als e8] .62 Heterochromatin 3wal Barr Body
3 S S Leucocyte ) slis ldady Jod 3 (uis Alds 3 g S Jud S
220 70% 3 Als 84 Barr Body (edy 4ddu J 58 g el JSd 4y 689
1micron L& Barr Body .4 4 Barr Body owia 444U o) .5 3 Barr Body
(Sapasira (5 Coda A (5303 Cuaa) Barr Body 2.5 skE s

(SN a9 sa g S Ay AIS g} (g opddy (il g S 4 DNA 48 : Gl

DNA 5 (o5 388 089 (> JBA a4y s g g pd 43 Glg o0 (2 4lS 1]
LSt Oila g S 4y

2955498 43 DNA S Gl g s34y o8 s fg g 4 il s pa > 4812
RN

(o)) QA 4D 5906 9492 DNA)

Female (XX) Male (XY)

Nucleus

Chromatin Nuclear
Envelop
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01092 s 32 Cell Cycle
'3 Cell Cycle 45 233 Jsi s> 9 9
s A A 03 Cell cycle
1: Interphase
A A osIA ) sy S 0 dr 0d Ala ja i il 3 e

Jad S ol aa a4y A g A AT S g0 jaa 0 5S) 4y 1 (growth 0) GO
Loay (S Ada e (o0 Ay L 80 (oS 409 (S gl 62 43 02 e ) oS
.59 Jia Growth

Lo B0 Al e 480 (g8 0ag okl JA gl 2 (Sq00aa s s 6 (growth 1):G1
PRI QUL IWEL,

(oS odia 093 S DNA) s 25> DNA (S Ada e 52 43 1 (synthesis) @S

438 gads 3 ng# RS MJOJL,:\J&@AJJJL,S-,:'OJ%A : (growth 2) :G2
LSS odla) 4D g (g 9 Al

Metaphase Anaphase

1 Interphase (G4, S, G, phases)
m Mitosis (M)
B Cytokinesis (C)
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2: Cell division (i s>
S el 9 sk (50 4y Lages @ j2a
Mitosis :2 ..l s 45,5 (Direct cell division) (& Amitosis :1
'3 & (Indirect cell Division) 45 9332 2 (> Meiosis :3
1: Amitosis

A 080 JIST Jgd A4S0 s S aa opaa ALy SO ARR s aa 54 2 D 0 Ul AR
) AT oS Jad S il gaa s g aadlang

3,68 o b S 5 s Hepatocyte 43 S 3 (a9 Amitosis S $blud) 4
A SUE ey 2 Plasmodium 2 &ljaa KA

2: Mitosis
s Diploid 83 434 5 jaa Diploid 2 3 S ALL 4 (A 62 Gy 9 4xa
Ay (5 2 (il 093 AR (503 s ) Aigagisag S 46 5 0 g ) (s S Aldlal
(69 SS9381° $509]5495 46 2 (A (AL
A4 o 2438 sighalg Female §) Male 2 sz (o s 92> Mitosis
o Qe S sl
A A g A Gl s 9 Mitosis
eh‘gdui‘\ﬁaﬂghié S S g) Al ‘5‘?433‘;54.‘5}4 ¢4y : Prophase :1
A kb g o Je e g 6 S84 48 (D pIS AS AR (5.0 90 a9 9k S
4S3 54139 Microtubule (S aad (A 4 hd By s 3 2 dsuiia o )
Mitotic spindle § 98 Jag o s Jad 53 4d gl g siiw 0 ) 92 Microtubule
NEXBT
R oS Jlug i gaiila g S 099 Ay Adga g gag S (S Ala w53 4 :Metaphase :2
oS S g o2l siga939a9 8 924y sl Aigagisas S 46 wilag S
(S a9 gas S Ay Adgalilag S 92 ASdah S Al w52 43 tAnaphase :3

9 A A 4alia A Mitotic spindle ok92 (S Ma s s34 :Telophase :4
L5290 A Rie s 598098 5 e o JA L 2 eldS (5 gt
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DNA
replication

Two diploid
cells

M|t03|s
3: Meiosis 4idu g (5 Seaud

4909390958 23 s 0193 (A (AL A Gl s il o9l (S Aa e g3 4y
(et 9 (S Gl Al U o) Addl Ay Al g Aldng 48 o )]

&2 (Meiosis 1) 42 A ¢S Jay 9,2 Diploid 892 4 o 2 Diploid o Jg)
483 > .S Sy 92 Haploid UsA 43 g2 Diploid 692 483ty o
centromere ¢4 (Meiosis Il)

200 S— Sister
Y/ chromatids

: — /’ synapsis
/Melosml\ o

Homologous
pairs separate.

Meiosis Il N=2

Sister chromatids J &
separate, be-

coming daughter N

| chromosomes. 4
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MJ\# AgH A gaal
(g A3 Adgl g JslR (S 2595 S 49 0 2a)

A A U Adhga s g4S o aa S als e 524y Embryonal stage @1
A pa Ly g

G D e8I Ul A Sosaa A sadls e dsa 1 Mature stage :2
.9 # Specialization 4 Aa s

5 00 L s sS g A 3 Adili g Al o jaa S Als ja (53 43 1 Regression 13
LS

o G 9ea (S sla a0 93 43 S e 552 3 Death 14

¢(JusS 4 g8 Aied)Karyorrhexis (& o3 4a s 422 : Necrobiosis :a
(S Ay S A2 (sl 9l (S il g S)Pycnosis §)(& J> 43wd)Karyolysis
TP

SS9 Ad b s S A 2 9T S 0 A S e s 31 Necrosis b
(U'*:‘ o Y 4ada 2 = ana)

LSopS Jhun 9 435 03 8 g Y g0 Ay Gl s a0 e
1: Shedding Jsauss
2: Dissolution JsS Jadia
3: Phagocytosis Jss &

LSa5 S Aa e 4 Interphase 2 4iglilS )l Jgi o 3 1Syl
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Pathological changes of cells
1: Hypertrophy

DRGNS pad 5 a3 A i S Gl sl e a0 s dda
NER R AR

2: Hypotrophy

el gl a3 gl o madi g) a8 S Gl 51 a0 A oo @l dis
(oS & S

3: Hyperplasia
() A aad g aa 3 gl 5 ah el g 5aa 3 S Clla g3 4y
4: Hypoplasia
LSS ad el gl a3 gl eSS b Culey 6l a3 (A o0 Glla Aaa
5: Aplasia

A 0 laa A AlS) LA A e o SN Gl e A S Jig A Glla Axa
(crumr C s f 5 sadd o ud (A A ) sy 4

6: Neoplasia

5 T Al g3 clla 438 ), )9 Neoplasia 45 g0 g Al
L 2 69 ound Malignant 4 b 9) asle Benign b 49 g 48La) 482 4y 92
(6o raa i b o) 59 2dady

7: Carcinoma
. adadaly S Epithelial Tissue 4 (o 82 Neoplasia 4%
8: Sarcoma

. 4dadaly S Connective tissue 43 (2 03 Neoplasia 4&d
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Tissue ELJ

Tissues ¢l
cS S S T (508 0w i Ad g Aildia 2 03 A gada ) jaa Al
(s A len Jss Flud)
&Ll s 904 Epithelial Tissue :1
gLl aaaia Connective Tissue :2
gl Las Muscular Tissue :3
gLl suac Nervous Tissue :4
(6 g D A Gl Alde S d Al Adhg ldg pled) J g

o 3 s Ry eaga 099 (S N 4y Olwd) 2 d 482 Epithelial Tissue 1
rr j\ﬁ‘ﬁd,t‘g\ g culadla,

2 40 98 O% 3).s2 i b Support 4ddh g gewd 32 Connective Tissue :2
(Lg.é 1S9 A

=3ab 3 ) g2 Contraction & galli 4dub g i 4833 Muscular Tissue :3
wdydawﬁdﬂgéﬁjuaﬁﬂoﬂ‘\smgd Lgﬁjj&baﬁ‘@).sguam
(A

(odls QI S JilBa 4y il AW 3 Adli g e 38 Nervous Tissue 14

(S psaka g San)dy jsad A AS e Eladl S Gl daa
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Embryology of tissue stiia <o sl g sl sablud) 2

WEHAP S A pasala 51 (A eI AFA R AN (Saa)dy sl

pb glud) A3 ghibs (5 30 £ A L AR sl b ik )00 Old) 5
A sldda

1: Ectoderm 2: Mesoderm 3:Endoderm

4 > p Epithelial 428 A3 pLila 433 gk gy 30 3 el Epithelial :1
A3 sliie 43S Ectoderm 2 2 S Aly ) 2a8a Adgd ¢ S o

Faah 3 gl JA) eLide 433 Mesoderm 2 g Epithelial s A312 3 gig8
_u.\'a\ sLiia 435 Endoderm 2 < glas Pr-L I i {,.u.i.u"" ¢ bt

Ectoderm s Mesoderm 2 (Alg 9} Al g g aaia Connective Tissue :2
A sldda 4A%

A sLida 433 Ectoderm 2 Ul Jid 43 ad 13 Muscular Tissue :3

(A sldda 443 Mesoderm 2 Al s g 4823 Nervous Tissue :4

s A gd 54 4y &l jaa J g5 o ki 4 ana 5 Regeneration b o ki A3 Cuu e 3
1: Labile Cells

(> 4S) AaRBC 14 a8 (592 4m 9) aB (somm AT A o3 Qe 43d 1
(o> ALA Aoy Aoy 58 4 (A3

2: Stable Cells

QA s sS o9l A ATAIS A oA seSAaieny Jajl g &l aadr
(Sos ad b g Liver @l s oA

3: Permanent Cells

Gl et 1ASD (sop 0 Ad o ligd Adug g ARS Gy AT 3 L g8 Gljaa ARa
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Epithelial Tissue peud Ji!

& s 9. Epithelial Tissue

Nipple 2 (#22 (Nipple) 2 Uzxa 43 (Thelial) 3 (On) 2 Uza (Epi) (o Ura g s3d
('3 Nipple 45 (A Ay 25 3 g 3) 4l

P el

2 b AR (Cavities) sl g aba AaJA Gu0 D 69 T Aaa
LR Y

Clua gad Epithelial Tissue 2
1: Cellularity
(5940 A4S b ) b (59 AS Al Abald dagS o S Ade Ay ) aa 0
2: Surface

w2 4 J2 & Apical 1)) 2 45 Surface b & 52 . A 4gda s 2 g Epithelial
('3 feBasal b sye@ o434 o Lateral b i

3: Basal Lamina

Basal Lamina (> 02 sl o g1 ¢4 g Epithelial 2 . slid g0l
03 (5.9 0 392 AAX (4 gy 9SS 3 Slal Basal Lamina 483 . 2l 43,
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-3 g Basal Lamina

a: Support
(83 s S8 ) (o A med Epithelial
b: Connection
b Bl ) &da 5 med Connective §) g Epithelial 2
c: Selective Barrier
pd glde AT o 5
AN U gt 3 6 S N e sl ) e S s A syl S
d: Antigenic
Jile 4y o33 A Al sl A Saad 3 (598 8,88 Cald Antigenic Jge A
(S e 58 9 U bl 3 Ly > 082 Antibody (S
e: Carcinoma
LA doy S paddd 4 Carcinoma 2
4: Cellular Adhesions

S laa g s o) 60 35 se bl ) (5 98 Fla S gi) a3 sl Epithelial @
s shay 698 o iy Al

1: Protein 2:Ca* 3: 4igilddlu aia

Sl Sdaiidy Aodg 0w anadS d a AlS Lo o pu asadS 3 00) ga od
g 0y andS 3 o anl 3 agi Ay Trypsin 2 1 JUa s S (559348 480 )) fda s
LB BUIRS A Sl Sddii 4

A S 59 dn g slad A9l g pteun 450 )) s 5B A3 a8 S Cancer 43 pa b )
A3 9A 0 Ui O 3 Ay 4 Lymph b (s 2 9) oS S AdR Al gy Al
Sk asi 4 Metastasis 2 (> 98 JA
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LATERAL DOMAIN

Classification of Epithelium
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1: Simple
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c: Simple Columnar Epithelium
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b: Multicellular Glands
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2: According to the shape
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a: Branched Alveolar Glands
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c: Mixed Glands
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Structure of Exocrine Gland
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2: Connective Tissue Structure
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2: Steroid Secretory Gland
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(c) ketabton.com: The Digital Library
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.63 4 93 0 92 43 &l jaa Macrophage . A Js281s Macrophage .2

a: Fixed macrophage b: Mobile macrophage

a: Fixed macrophage

(89 i S JAN Ay md 3 & 2 @I Macrophage 43
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b: Mobile macrophage

S8 S S a4 mad 3 & ¢ @l aa Macrophage 43

5 > A8 53 Phagocytosis 4y 59l aa Macrophage 2
QAL ALY A 59 9 ALiS 0 gy o slA g1 0w &I 22 Macrophage
.Sk a s 49 Multi Nucleotide Forig Body Giant Cell

4: Fat cells

Fat 4823 > 4S 5.8 Jad .S Lose connective tissue ! Capillary 42
3 Fat cell 42 5345 Adipose tissue & ¢la s <l jaa cell

JA1a 4 Fat cell JA 509> 434 Fibroblast 2 & ) Parenchymal Cell
A AdiS 051 g 68 3 S

5: Mast Cell
Mast 483 S Jad (S Al candd ) s bl 4y 0 534 5 Mast cell
.89 (S50 9l0 53154 Histamine $) Heparin, Serotonin 2 cell
<l s Wandering gowd pdia 2
1: Leukocyte (WBC) Lymphocytes
4 > @aa Leukocyte asS 9l 598 0w i Ay 4o 438 auaia o

A Lu 8 a3 Gl aa A sS 53 Lymphocytes S 4 (S g adala
A k8 5 7-8micron

(SR 458199 0 99 Culiu gl

T- Lymphocytes 2 ) 2 aS e Quluigal 533 B- Lymphocytes :1
3 Q) e

ASlah gl (53 SSg39l 8 931 5e 3 agd 4 Histamine 2 12 Eosinophil :2
(S s o A flla a4 Eosinophil
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Neutrophil or Monocyte

(69 A9 ga il jaa dSy S Al aS pa Ay

Plasma Cell

SapS Ja (S 8 0 g O 3 ol Jg9 s ) salas) (o gldal 4y

3 Sual Plasma cell 2 2 @b S <l e 43 9) Connective tissue
A 4y, 52 Jeud$8 Anti Body (= 4diy 505> 433 B-lymphocytes
9 gl 2 S bl 4y 9l 59 AL 10 LAl Aig) Plasma Cell S

LS9 dila

A4S (5 S A Q‘J@AJJJDJNQ&LQJJUSMMAH
Pigment cell

Connective tissue 43 (s 63 (e (o 3 ga A8 482 (5 ) ) g 4SS
3 A @ aa Al e 13 g b)) S Choroid 43 (S5 2 g Dense ¢
(A slida 44X Ectoderm

Reticular cell

Spleen, Lymph nod, )4 S si9ilS ) s glial 4y jmadi jud 4y il a4
S Bone marrow 4 3 (A1) aR Liver S $isUS ¢id 49 o) Thymus
(SR (AU dh 3 Sl aa g Ay (S Sl g Ay Qg pa de i), g0

Connective tissue fibers —ildl g aaia 2
L3 A gd (50 Ay L) gl andaia 8
1: Collagen  2: Reticular 3: Elastic
1: Collagen

3 S S A A (D s 4 AAR i AR 3 63 (i gy Shal
3 s A Aiglgd 28 Lu & |5 9 Jubd 4d gl gira) Hydroxy Prolene
(29 L Collagen 2 43,5 454 (5 (e SO AL
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Mucoprotein 2 (2 4islah 483 53 52 4338 45y 3 Collagen
Fibril J& 3 3 9% 29> 433 Fibril 3 (2 J3b A L3 Jay 0 ddanil g 4y
433 Tropo collagen 2 8 a3k 43l yubd 63 534 49 433 Micro fibril 2
NCLIOL

3 Chondroblast <Osteoblast <Fibroblast 2 & 4 Tropo collagen
03623 4ald S 408 3 Osteoblast .8 433 Odontoblast 2 42 &

43 Odontoblast ) .62 o 2 4slA Cartilage <49 »as 2 Chondroblast
XS sala agi 43 Dentine 2 03 828 053 S gigils
A o e JS08 Ul Al g 4y @l 3 WL Collagen (o 4l
Collagenase ' Pepsin 2 Gallatin 42 > «s4d4 s34 Gallatin
alau) 9 43 Tonic acid 2 Lz Collagen 4838 gl (5 padar ddaud g 4y ) 33
LSS SIS

2: Reticular
EA SR g g oaiila Jla Ash S Jagt 69 29988 a5 cardida i) 12
.2ls <L) Reticular 43, 45a
4y dild) 483 (50 adl g alaial 4 8L Collagen 2 <ild) Reticular 46 a8
¢ s4al Lymphoid organ «S ssuas) $589,39 A9 2 Myeloid organ
(S A 08 4 (N 3 gl o aa aadi o a Lad o a aas (g glias]
Sy Al 6#5033ﬂ43@\341333ﬁ~) gale 3 bl ASa | g2 5 ga
LSS SO Adal g Ay (sl 3 90 O b s AT A Al o) Alsisd g

s#\3 Argyrophile fiber 45,9 Jbla s 4
3: Elastic Fibers

Guald Slad)) 53 55 g AR gala 553 2 a4y Elastin 2 i) 48
Hydroxy 2 <) 483, g guls ddawd 9 49 aul 33 3 2 54 43 Pancreatin @ g A
(62 g 448 giga il 3 agi 4 Desmocine ! Prolin
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Collagen Z” >

fibers \ , .

4
: Elastic - / 'J{
fibers ) &
P |
A
. i I

sdle Alé .+ Amorphous Substance

43 S Loss connective tissue 43 4 S Jad J g9 dala dasi g) aula 4y
LSS Ja S IS sdala dai 4y S Cartilage b g pae 4 9l J5d ala
Amorphous .9 # Ground substance < Amorphous substance
230,52 438 43 p g el8 3 aale AlSE o substance

1: Water 2: Glycosaminoglycan 3: Proteoglycan

4: Glycoprotein

Al o B9l S sl o o9 53 M gd 099 4 2 Glycosaminoglycan
(S S A
4 o SS9t Alu gl 2l s Chondroitin sulphate (2 43 SS9 Lila
Hyaluronic acid 2 4 J: 9 (29 Chondroitin (2 45 53 2 499 092
K
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A il Ay < 5i gl g Ay 035 3 g s S g3 49 Chondroitin sulphate
b (g 0 AL 0 g Al (A g 6085 2 (S )AD S Ay ) (Cripn (S
(A Q5 (02

Loss connective &b Al Synovial Fluid 43 (2 S A 4 Al
s S Vitreous body ) Umbilical cord «gumd aaia G tissue
3 A 4die 4l Al 9 49 ol 3 Hyaluronidase 2 Hyaluronic acid .

L5.38 £ S Jilia 4y gLl

L5 S 3 ga AT g andaia o 0213 Adudd g Amorphous substance @
Classification of Connective tissue s gl adaia o
LS9 A Y SN A T anaia
1: Embryonal connective tissue
(53 A gd 0 9a 4y pluad) A8y
a: Mesenchyme Tissue

> MS g9 35298 S (Mo Auin) g Jg) 4y dgf 3 (D g9 Eled) AR
s34 492 4A8 Mesenchymal cell 2 gl 13, A 4dia 4l L& Al g ol
s A Fibers &) s o) .2

b: Mucoid Tissue
A mlaad) 10 A ddia Al S 3 )9 o8 4y Al 9 43R algl 3 (el 3 laadl 12
S Lymphocyte (59 smad <) 4 55 25294 S Umbilical cord
<l il Collagen 9 (Sq G 4y 31 9,93 3 5.9 29234 Macrophage
e

2: Proper connective tissue

(3 A e 092 Ay ab zluad) 1o
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Dense Connective tissue (& J: 3! 2 Loss connective tissue (= &
L

Loss Connective Tissue

L Mg TBLE R
a: Areolar Tissue

«Fibroblast 2 .52 s (S $ish e 3 sbas) cCapillary 43 gl 482
L) Elastic 2 g1 .03 619 Sq e jla) 8L Collagen s) Macrophage
03 aila a2 o ol ASLE o 00 daS S 0 )
b: Adipose Tissue

S eopS B s Fat cell (S O 43 Ohud) 3 il g 45 ab o 968

.03 4= gaaa Fat cell 2 Adipose Tissue L 9 s 915> Adipose tissue
«Macrophage <Fibroblast 43 )& <) 4 Adipose Tissue

(o 0 1) Aas Ay AT laad ) s 9 (S Eosinophils §) Lymphocyte
oS Ju SR Clpaa ped A gl 9 254 a2 Mast cell

O] andi | (5.8 0 pdd JS& 4y Adipose Tissue 2 (S O% 4y Gbadl 3 aad
Glead) 3) (5 glay andi Ay oS oS Adaid) g Ay SR 3 cdda) g Ay IR 2 AT Gy
A les (Salailine a3 il S Sd 4 oIl eSSy S Qa4

Co )l 5 S Adad g 4y (19498 Ol geud) 3 ) (st aad Ay oS 618 adad)
(ap ) A AAR (il SS0 3 (i ga 08 Ol gusl) 3) (5 s a4y

.53 g9 053 43 s Adipose Tissue

Whit adipose tissue (Unilocular)
(oS J (S A sl 4 G 3 ()
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Brown adipose tissue(Multilocular)

S S SR A A S SR P Ao (S silagdla ghp) 68 4
Sabd) s34y 59 A9 90 luad) J 99 483 ab (S 5| g gl Ay g} (5 g
Brown 4 Lagad 53 g9 ) guai ASA (53 Gl (A 3 S

.59 539 0 e Lysosome 2 S adipose tissue

c: Reticular Tissue

s 5% Reticular cells o) $8l) s 9%2d b Reticular 2 Reticular tissue
Myeloid s Lymphoid organ 43 ssed i 4 .52 s 64 452 4348 i) jaa
3 WBC «Macrophage 49 (S @i g4y Cpgma b L)) 3 gl g2 S organ
(A Y $ 93l 2 RBC
Dense connective tissue

53 633 S o3I LN 3 5.8 Jug ah g audaia CLSCa AT g J g9 g0
ad S 0dla AIS& 2 b Ground substance ) .sd Jald S <l s
Dense connective ok 4l juw 3 g8lid) 3 od sdala daxi i 04 alali
.69 A ga 093 4y tissue

a: Irregular dense connective tissue
3 g (53 adaia g S il ey 00 dadia daliia g € 0 g Sal gl 482
S o)1) g8 Reticular 8! Elastic 2 .83 89 Sa o)1) s8Ld) Collagen
Ala 3 e J g9 482, 52 Juld &l jaa Fibroblast 2 (59 ssedi 9 49 83 4as
S99 uae 3 Perichondrium 42 <Fibrous capsule 43 ¢ 48 (a9 4
A Cadga S (ugdy oS 9 3 Periosteum 43 9} s

Ay gl 93 g9 sokas) 9SS % 3 JANA Fibrous capsule)
(' 40 2 52 s Jlugy ddail g
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b: Regular dense connective tissue

« A9 Tendon 2 g J99 4823 (53 5190 o Jad g3 Sl L) saledd) (a2
252 94 3daa Aponeurosis AN g gilaidla o Ad o) AL Ligament
o & 9 Elastic (o 53 62 Mgd 099 4y ab zlad) A4S0 (59 80 (0 b 0

.2 Collagenous

94 4h U Ligament 8 ..2l9 49 A Sy e 3 Sig L Tendon

(S5 g 0y i3 gy Ad gl 093 by (s shag o 2 A 51 (S g0

(A CaBga gaN @dlac 3 o g3 g SIS Sal Aponeurosis
Tendon

Collagen 2 2 s34 9 433 giglaiy 3 Collagen 2 Skal Tendon & Ay

A8 (5.8 Jugy s s Endotendineum (o Aol g 4y gy 9 3 Ad glad

44 Peritendineum 2 Fascicle 482 s 9,5 Fascicle (o J&s35 (>

52 2 Le Tendon .s945> Tendon 32 S 4ol 4y ) (5.8 S ga Aol g

(S5 s s Epitendineum o Al g4y 2 b

Ligament
A (IS RS 3 S 63 s 9d g9 43R 8L Elastic 2 Dual 4d giiualsl
AL al aldd) Collagen 2 o) Oj:‘ S A
T anaaia Ay &l Al gla a2

1: Cortico Steroid
Juea L Collagen 2.8 st 0 9 3 gl adaia 3 Jaa 48
Sapas> 4 b pad anaala 50 Jgdi A 492 L) Collagen (o A8 555980
NLRTR BT Y FEES Jél,.d‘ Collagen @.ﬁ ?“.4'.“ 4S5A
S 62 4 59 43) Rheumatoid arthritis 43 (> OGS 422 2 sala o 438
3 4 JSu9 Cortico steroid 4S8 s il o8 @l 3 Wl Collagen
(S8 AR (s gida gl 0 3 e avdaia 30 puiy g ) s 9k Uy Collagen
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2: Vitamin C

G 93392 3 gl anala 3 Vit C)osd usm@ ok 52390 3 g andala

(A5
S 4l 4 s sl Hydroxy Prolene 43 &wil siwal Prolene 2 Vitamin C

Function of Connective Tissue
B g g pudala o
(63098 WV 4 (2 (A A s Ay g 09 Tl puale
1: Support
(65509 i) A5 galud) g6
2: Transport
L5 S 3 ga (50 g anala gy A Adyg
3: Storage
LSS 8 _ad 3 ga Jadly
4: Secretion
(S ) A Ao g Ay e audada 3 ) ga Jadl
5: Cosmetic
(SR JS) (S s Ay O 3 el
6: Defense

(598 BB AAS o )
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7: Regeneration

AT b Eladdl g5 S (0 58 D i (e AT AS o i idale
L6949 ok 93 gludd) Ard ) A g e aala A

3: Special Connective Tissue
.53 499 s 4 Special Connective Tissue

a: Cartilage b: Bone c: Blood d: Hemopoitic tissue

T A
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(c) ketabton.com: The Digital Library

.

;93}\49

< 30
A
¢®
g

Cartilage S g S

Cartilage
S S b g s
54 452 4R gila 9 aall G gl S A 3 A (o0 el aale gald g o

Q93 (Sq sdla (s gl (i 95% Lu &l o) (s Ad Adgs Adghg e (s
'3 Chondrocyte 43 gl ,aa g wae 3 b Cartilage 2 . A

Histogenesis of Cartilage

4 Mesoderm 3 i) slida 433 i 3 Mesoderm 2 Sual ci g s
633 6k asi 4 Mesenchymal cell 2 (> 52 Ol s ald S 4l
G5 453 (S ol 1 J9) 4y (54 oaiila ol Ly Star shape JS<d il s
Chondroblast 43 Ly &l jaa 3 )8 483 g aulty 68l aa 93,8 4y &l jaa salila
BIAD (2 > 4S50 03k 33 Chondroblast §) . G
4 sLé& (591 3 Chondrocyte .98 Chondrocyte 43 oS o 35> odla
(S Jug s s Perichondrium o adawd g
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(S S b g g

b3 9 g yac 3 Growth of Cartilage
(558 039 g sl 0 g3 Ay i g pad
1: Endogenous (Interstitial)

Sl an ASdah (5952 9a S JA 4y sigdg wae 3 &l s Chondroblast 2
(S b g S b s (533 9) (598 04

2: Exogenous (Appositional)
JAN 4 53 Perichondrium (o2 ¢ 98 o9 83 3 dagS > 4343 i g e 3
433 Fibroblast s > 2 2525 &2 asi 43 Fibroblast 2 S
(SIS 039 gy 9) 59> Chondrocyte

Types of Cartilage
Aiglgd sighgpas
(62 gy g0 A Adgd g s
1: Hyaline Cartilage

Sty cpadu ada 4y 1ASd 65 392 5a (S 53 slaSl Ay O 3 Ol B
(S92 e S CulSial Ay siluia oS 3 g) S (STl A (S0 il g) 830 (S

O 9) A (53 s 9 9 AAR siladioga A (LA Ay sighg s g 50 3 pb )2
ke (5 g aall

> 4ahu 4aa )5 Chondrocyte 45 3 aa Hyaline Cartilage 2

g pas 503, ol Lacunae 43 & g2 43 s 3 &) aa Chondrocyte
dlapad )9 cild) o 4dg 000 5 438 4iludi 0 93 3 odla (5 g aad) Gy
SS9 4 Alu gl & Chondroitin Sulphate 2 43 J2 ) <) Collagen
sothal (Aigsy g adlag e g2, 25 2 Mucopoly saccharide

Ad d g pas g2 s ¥ A Perichondrium 2 U.EU g A Glas) 9 AigS )
U9 9 dga uﬁﬂé ¢ (oS
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e o (S5 st (SRS b g pae

Glas! o) 438, s oldal Aigs) g2 43 Perichondrium .o A ga
.($ uJéJJ

A A 092 Perichondrium

=24 b g e 4l A Perichondrium 2 o Fibrous 2 45 &
9 03 A&y AN Perichondrium 2 2 Cartilaginous
& 9l Glycogen <Ribosome ¢ER 4wt &) aa Fibrous cartilage 2
SNl dy 5is198 3 s Qi asS A (S SR Ay g pas 3 g b A ge
A5 sl Ja silaa 3 Cell net 4 silaa g3 VA gaah 4y (58 oy
.2'9 Isogenous group

Retrogressive changes of hyaline cartilage
3 2 s 38 Calcification 4mlye Wiy pas Hyaline 2 o pm g 4y e 2
3 A AL _&@%&ﬁuﬂj\ uﬁ.’.\..,\l\gg‘)lsh\ulsmg:d g9 »2c Hyaline
Hyaline 3 (o (Al 4 fle pudd S g pas 4 o8 A g dlyd Ui g s
aS 0 jlga I AlS & s gnaS Al o ol s gl G gl (g el Cualua L g puae
(SapS (A0S ad Cualud Lig pas 3 i J s
Regeneration of Hyaline Cartilage
asa i (g wae Hyaline 2

43 guss Perichondrium 2 (o (A58 & A & Addld dig pae
3 53 &l aa Fibroblast psS (& S 4huh 813 gaab 3 (5 S adaud
(S G g 3 g s
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S S L g pas

Chondrocyte
(cartilage cell)

Lacunae

(b) Diagram: Hyaline cartilage

2: Elastic Cartilage

<Epiglottis <External ear 453 $a  silida 43 4 2 Elastic cartilage *
35254 S Auditory tube 4 ¢! External acoustic meatus <Larynx
A3 Adge) (Ll 4y g w2 Hyaline @ g Sy p) g mae Elastic 2.9
9 A% S aS Calcification (59 Cuwsd 43 (i g wae Hyaline 2 . A

O o) S5 3k 13, s aS A 9 o ada ) o aS aslS Ay L g e
o Hyaline 3 (o ool Al iy g0 3 43 (52 55 452 434 sala g9 )
Collagen 2 (S Hyaline 4 § 52 <) Elastic 2 (S g2 43 (> @ 34
L dl,,d\

3: Fibrous Cartilage

4A3 (g wae Hyaline 2 o) Regular dense connective tissue 3 Sual 12
Tendon Symphysis pubis <Intervertebral disk 43 14 .2 s 452
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S 4d o) s 43 Jus Perichondrium 2 .59 25254 S Ligament )
_MQJ\,&A&M@J&Q@&A}

Cartilage in
external ear

Cartilages in

Articular
cartilage

Cartilage in b
of a joint

intervertebral

disc Costal

cartilage

Meniscus
(padlike

cartilage in
knee joint)

Key:
1 = Hyaline cartilages
o = Elastic cartilages

Articular B = Fibrocartilages
cartilage

of a joint
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(c) ketabton.com: The Digital Library

S5 45 43R sala s guaall G g SR 3 (gl aale Sl b (S g0
e

ila g ¢S 93 3 Function of Bones

Ok A Glaad) 2 ) (62 (5 S g ) 2 43 G 1 Support or structure 1
LS5 Gl

55458449 1 Blood Production :2

558 o Al M ga A Storage :

o 0809 Ligament $) Tendon :

(598 Al gglas) Jla o a3 gldl 3 Protection :

o U Ao W

(AN G CS a3 G 2 1 Locomotion
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Classification of Bones
S Al oS gl 2
L A g Aady 4 o a1 AT S 3 S g
1: Short Bone 2:Long Bone 3:FlatBone 4: Sesamoid Bone

5: Irregular Bone

(c) Flat bone (d) Irregular bone

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings

Structure of long bone & 5> sS993y 9 2
SR ARG S ) &
1: Epiphysis

S A ) Al S 2L 29 Epiphysis 49 g silgs 9459 sS g 2
Al
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2: Diaphysis
.s2'9 Diaphysis 45 Shift b awa ¢S g0 3
3: Metaphysis

b ga S &ia 4y Diaphysis §) Epiphysis 2 (/> 03 43 3 43 oS 938 2
A8 2 Alug g AAA IS D5 3 (558 009 55 S e (D 033 o Akl (g )
Metaphysis 483 433 AIS 25 3 Sda gl g dh Sod 4 Metaphysis

4
Spongy p,
Proximal CRAR s N / )
epiphysis — A :','.' -
BIF LY Articutar
- \Caﬁﬂage
- " g Eplphyseal
fipenosloum
-|_Compacl bone
Medullary
cavity
Diaphysis —
Di§lal X L
epiphysis — \ \J‘V
(a) - i - y

According to macroscopic
63 Adgd 093 4y S o ki I macroscopic @
1: Spongy Bone

Bone (S su8m (£ 41 (> 63 s b SR S sSom g3 4y
.63 Ad) n Jaa 9S ek 3 L marrow
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4 e
e &'&7 Spongy
= g.\‘ et bone

Compact
bone

2: Compact Bone

45A Compact bone .pS Jad 4 98 S 4y 3 sosm (D 63 (S 4rd
A SIS 900 3 g 3 (S A8 53 S Gl SIS g g

) &‘m .64 4 Bone Marrow 454& 5 4
Circumferential ——
FEERIEE \ - \ Blood vessel

2 4 continues into
8 ” medullary cavity
N»/} A conta{nlng marrow

Lamellae

4 7 > Spongy
/ bone S

Perforating
(Sharpey’s)
fibers
Compact
bone

Periosteal

blood vessel
o
Periosteum

2L Central (Haversian) canal Lacuna
Perforating Central (Haversian)
(Volkmann’s) canal canal lined with
Blood vessel endosteum

According to microscopic
(53 A gd 893 4y S o B3 Al microscopic 2
1: Primary Bone

03 0413 (5 0dba (5 9l (i 9) (69 a9 ued Sl 3 (S oS J g9 50 4
(S8 (S Gl dg a3 e e (S o o A

2: Secondary Bone

4y 03 AaS SO i sdle g gaad) G 9) (69 aS padi gl paa 3 S S 9 a4y
.64 Secondary Bone Sg Jgi Sl £
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Structure of Bone

Sl 6> SR
(89 55 g9 AAR glludioga a S g
1: Cells 2: Inter cellular matrix
1: Cells
s adgd sl 4 il pa gSe 0
a: Osteoprogenetor cells b: Osteoblast c: Osteocyte
d: Osteoclast

a: Osteoprogenetor cells

S 1 Saulgidy o) | JA) eldia 443 Mesenchymal cell 2 <l aa 2

.S Osteoblast 43 6 s 4y Gl g 3 (62 Gl aa 4glaiy) 433 glgd o
b: Osteoblast

A odla s gl G g @l e pald day g ad Cljaa ald Sl 34T 6

3 9) 9 s odke s gl G s s 98 o S Adg S 0 98 (S 9k 4SS (5

SS9 Ay Al ya 4 adl 3) (639 (5 ) adl 31 a9 43 Alkaline phosphatase
(oS B8 S iy asdS o AlS 5 glad anlS b Calcification

c: Osteocyte

9 % Wl g8 Extracellular matrix 4aw 9 43 Osteoblast 2 (> 418 2
.sl9 Osteocyte 4 (53 (o (Ab S Ehe i 43000

i3 023 Osteocyte 2 g 4ulid 2 A3 0 dad S ¢S89 4y O 3 lad) 2
9 Lacuna & A 5
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d: Osteoclast

3 Flsaa 83 A s Giant cell 4,9 45%A )9 a4 Giant cell 45 2
A et 150 9 oA Jsh 150mm Lol g 434 ga gl g

S b Ay oS 2 b Gl aa 1a | s Giant cell pp 4,y JhA gaab 4y 4
53 A3 3 0 91 Aulyd S 93 3 A How ship lacuna 44 & 9l s ! cd ga

a B sl 02 5 3 8 padi Lysosome 2 (2 oS athsbbe 4y s )1y Cabga
2L &l aa Osteoclast 483 53 (138 Ay g3 Soald gl

3 ALY s 438 a8 slA g 3 Osteoprogenetor cell

(Spas> 438 a8 5la g 3 Monocyte

iUy Osteoclast 2

(SIHAT AU Adlal S 31
(s 9:A3 Matrix 4dawd g 4 Lysosome 3) A8 s qu A3 3 Matrix 2 12

Al Degeneration 43 b s a9l o 4 4add Al g Osteoclast (> Al
4 5laa Al hd 4y Ld eSS LAy o9l ) LAy AT d Y 4y Adda
S ON A A4 ) 53 5 9d 92 4AX Osteoclast 3 i & 4

Osteoprogenitor cells
develop into osteoblasts.

Some osteoblasts
differentiate into osteocytes.

Osteoblast
(forms matrix of bone tissue)

Osteocyte
(a) Bone cells (maintains matrix of bone tissue) {

Edit And Design By: mr.18

(96 (Kefayatullah Maib Amani)




2: Inter cellular matrix

Matrix S 2
A A 033 Matrix sSs 2
.2 Non organic matrix §' Organic matrix
Organic matrix

Collagen 2 (S Matrix 2 43 .2 35% Ll Matrix ggas Sg 2
3 S S Ay g e 3,53 Jld Mucopoly saccharide o) i)
.03 4aS o 1adi Chondroitin

Non organic matrix

52 85% (D S5 43 1 65% Ll Matrix gyas ¢ S Sy 2
= 5% ! Calcium carbonate < 10% ' Calcium phosphatase

89 Jaldi d ga y i o) Magnesium
Periosteum

?@‘&MMMM#u&ﬁu}ﬂu&’“ 3 s A Lugs S 2
LY 94 Jag s s Periosteum (o ddal g 4y sldS (g 920

(A b oga )

1: Fibrous Layer 2: Osteogenic Layer

@ ADAM, Inc
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1: Fibrous layer

5% 0492 4AX Capillaries $) Dense connective tissue 2 2 48ua 12
04

2: Osteogenic layer

Loss :2 Osteoprogenetor cell 11 830 9 438 gilud g3 333 o 4%k 12
<Ll Collagen :3 connective tissue

9 Periosteum (o ¢4 (ligly bl aud gy 438 B 3 Periosteum o
3 A ¢ ALl 4xa 13) 2l g Sharpy fibers 43 g2 (D s shay 6w SR
(2 S Jaygopm $S900 3 2 Jugs SS9
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Ossification
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Histophysiology of Bone
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4: Synovial Fluid
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(c) ketabton.com: The Digital Library
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