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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 ) )
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(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
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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

Edit And Design By: mr.18

(25 (Kefayatullah Maib Amani)




sl SN, On

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
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. 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 @
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
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/‘ Prlmary \
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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

Edit And Design By: mr.18

5D (Kefayatullah Maib Amani)




sl SN, On

—

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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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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3 usedi S Connective tissue 43 43,3 ab 93 43wy )9 433 Fibroblast
.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 RERS
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) {
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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
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Histophysiology of Bone
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Figure 7.8 Classification of neurons on the basis
of structure.
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Neuroglia
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(a) Astrocytes are the most abundant
and versatile neuroglia.
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.53 45234 S Blood capillary 2 ' matter

Neuron
Microglial
cell

(b) Microglial cells are phagocytes that
defend CNS cells.

Epindymal cell

3 52 45254 S Ventricle of brain ) Spinal canal 43 <l )a

43 Desmosome 2 Ependymal cell (#2053 .52 (S 9481 52 Microvillia
L& Jua g Aol g

43 59 & s\A 5 o Blood capillary 2 Epindymal cell o 4iS
..='s Chroid plexus

Ependymal
cells

Brain or
spinal cord
tissue

(c) Ependymal cells line cerebrospinal
fluid-filled cavities.

oV J
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Capillary

Neuron

Nerve fibers

/L Myelin sheath

o~ Fllid T O by
Yo .o~ 2 ey T SRS S SIS — Process of
4 4 4 ? 3' ’) oligodendrocyte
WA, —— .
(c) Ependymal cells [—— Brain or spinal
cord tissue
Cell body

Schwann cells ot neuron (d) Olig nd ©
(forming myelin

sheath)

Satellite cells
Nerve fiber (shown in longitudinal section)

= .  — > Y -
Al D B (P B PN el )
et o (i Y

(e) Sensory neuron with Schwann cells and satellite cells
Copyright € 2004 Pearscn Education, Inc., publishing as Benjamin Cummings.

BBB(Blood brain barrier)

8.2 5 4 Blood capillary 2 Neuroglia 4asS (o S $las 4y Glad) 2
628 88> 83 3 2 7 ¥ Blood capillary ) Brain 22 Jg9 e 4 5.8
.«s2'3 BBB 43 52 A

G Su9 Ao lal gu it 2 4Ad gl gl 698 9 05l g 34D g3 ga A BBB
82 ¢Li& Semipemible
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(c) ketabton.com: The Digital Library

Jad aulgey

Spinal
cord

Nerves

frous System el s

(d) Nervous System

Fast-acting control system of the
body:; responds to internal and
external changes by activating
appropriate muscles and glands.

163 B9 9 AAR g3y o 93 Al Al uas o T AL L gl
Central nervous system l

3 ad Brain o> ¢ 94 49> 4338 Brain sl Spinal cord b g5 3 2 ass
83 S 3929 42 433 Cerebellum ) Cerebrum

Peiphral nervous system l

.83 s 94 49> 433 Periphral ganglion ' Periphral nerves 2
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.63 ¢ 9% 49 434 Cranial nerves ! Spinal nerves 2 Peripharl nerves &

Autonamic ganglions ' Cerebro spinal ganglion 2 Periphral ganglion
NEXRER T INT-REES

>3 ) (Interoceptive) $3 0 (AR 3 G303 (A ga (2aS 5 i (2l (538 0
3 slas) o) gl PNS b alesss e husa gl A (Exteroceptive) 433 L
S 5ha g 0y Al maS (53 4

$) Somatic nervous system 43 alesw e o li Al Llas 3 48T jlaad
Central 051 (2 53 A (A ¢ s34 Jdn s 4k Autonamic nervous system
.5 A A Periphral 052 5 43

S JUNE Al lua gad 093 S a Blgiibe 4y s et b Qg 2
ol A5 U |rritability B

(588 0 S Jard) (uSe (s sbias by g (S8 AR (S Jilla 4y slalge A 8
JUiil b Conductivity W

AEIsa) pmas Al & L AR i o g 3 gl gl uas A A sY S Qs
LS JUL) AT gigig e g8 b 9l 4D A 9us Q9uss

T ) 9 (P pli (uaS (S e 2
Gray matter (Cell bodies) @
White matter ( Neuron process) @®
Neuropil

The meshwork of axonal, dendritic, and glial processes associated with
the gray matter is called the neuropil.
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Spinal cord

ST

A IR S QUK 45 Vertebral column 2 (2 9 Olaidlu 3,9 A g Aa g
Dorsal medium 243 Al 4 & 5] JK& s gan S pdla Hdla g 4 A

P S A B A Al Ja oS Jlag A 990 4y bl g 43 septum

03 (5 9 Juugy adaul g 4 Piamatter 2 A3, s 1 2929 Anterior median fissure
«Dorsal «Cervical 3 glad aa 43 4S (5 pld)2 43 Anterior median fissure >

Ly 85 0 e 0 B3 Al Gladlls o aad 3 g3 (5 9 092 438 ¢4 Sacral ) Lumber
(s Sy QL

Gray matter 2 (> asS oS Jad Qlaidlu odlila H g3 S 4d 0 g S Ay glad g

43 Ventral horn & Anterior corn 3 93 (o) (laidlu 3 H 3 53 s 5 450 434
s B 4A% s Ple | 5.l a i 43 Dorsal horn & Post- xom 2 b A8 gl asl
ad Lat corn b )b i & (S Qb 49 H 2 gl 2 g3l 488 1.2 lumber 2 ) gl
= 9 Sensory & = Corn A5 (Motor b 35S Corn (=18 2 s A 259
.3 g1 4 553 Al Autonumic 2 Corn

QD cs A 2 Central canal 5@4‘;&«34&,.&;“&3\ A Oladdlu 3 H 3 4SS lad
S A A oala Adpa S ) gA gLl 4y Gladil H 2 5 98 S gy 4dail g 4 Ependyma
OJ.QQJSJJJSJL’SAAM@J&Q&&A&J\M (g S adbla) ool o s
(S apS Ja ad Alh g 3U
G (A PLAT S g D

odla s FuSA b Gray matter W

549> 433 L) St 5y o) LS9 68 camd 3 gl aa pwas 3o BT AL Glaidla o o
.63 multi polar 1AS) 2 Adgig e > 03 s 54

odke 4dsvw b White matter B

Jal A0 S Ay aei g 3 SSa 02 (s 940 5 ARA LS 5560 ) L) a3 i pa
NTE
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(c) k

#3234 b Cerebellum

NWT g3 A g sd o 43R Vermis b A S 52 9 9US axigd 3 ol
QWi Ay (A9 553 3 S adala Ay 9l S Sy saik Lobules 43 4wl g 43 Fissure
.S%% a5 4 The Arbor vitae & dlaldl_ad 3 ASA 5 ¢ S

_@ﬂmﬁiaéuﬁudoﬁﬂoﬂmuyda

163 S5 49 43R gk 9oy 3 0 88 Rda
Molecullar layer B

(95 g9 AAR L) Galla Al ) ST e mas gain oS dlaadgy o
Middle layer W

(82 654 45 a8 4 Purkinje cells 2 435 gl jaa as gagl U8 5 g 2
Granular layer

LS55 090 AAR ) jaa amas 1 Adl) gaia oS Mael Gl ga 2

) AR S Jalad ) gj\ﬂgoﬂd”;ssg‘gmjhh&gnm@&u

tS2) TR 9 A fiad
A3 A AeSilla o OouS) Gpllia o g o) Al paia Fa ¥ ARda s la Al @
>3
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S AU A JSalle o Adghl jaia g2 S ARk e 4y Purkinje Cells @
éﬁ@éhﬁu&\&.«dﬁ##@jdﬁh M@O&*‘S‘M:‘Sl:"‘g-.‘

s 9) s g aba o JSE g s g b JSily @
S (A e, g OeS) 2y (2 s Y 9l A Sl e ) (s
C e Q)R a4y

4l wllgs ¢l Climbing Fibers §) Mossy Fibers 2 (S <84 @
Ao A fda AL Pl gl flaadd Al 10 @
G949 b o g A i g la adla 3 L) Mossy @

ASay) o 9 (AES 9 ) sl Ak 51 413 AJ AL Climbing @
o

=

Cerebrum

RS Elaa

Jﬁa\j\)mwwcodé\\g‘é}ﬁguuoé (s g9 AAR g S gaui gga Al
Ved @&‘J%‘@J@Jﬁbﬂg—‘ﬁ*""'mm@kﬂuﬁ“éﬁé—"\i)\s}
cﬁ.ﬁn‘\.ﬁl.'\ﬂ\,:\ nucleus 2 3 ga A jad g (oS odla Aduw 4y ccg.:aj.'\.agla ¥ -
L..‘SSJJJ.#‘JL..‘M@*‘;‘?M%‘ Lﬁj)@ébdho}c@jdg\ojdwwadh%
(A A g S )

1C 9> (i Cerebrum
03 092 AAL glda gal
B Molecular layer

b 3 883 a0 5 9di0 50 AAR GBLII 3 gl a3 glida ghialY 3 L ASh 1
LSS Ja (S A ab Gl uas Al )l g A o 1R (551 90 0

B External granular layer

ilia 4 1 AS) o a0 3 (s o0 AR gl aa el gada oS dlaad gy 0
LS Jad g
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B Extrnal Pyramidal layer

LGS JA Gl jaa uac b la Adla s g8 gl Gl jaa uas (KA ) A S AR g3 4y

B Internal Granular layer
03 5 9 8393 434 Granule cells b s5laa was g1 48l gaia g€
B Internal pyramidal or Ganglionar layer
L5540 450 AAR gl jaa o) ) shuagla gl gl 3 Al b
B Poly morph layer
(S Ja Gl aa was AISAN Cilida S Ak g3 4
el sodio e AR LIS 5,68 o AL as b la Cplla 3 edla Al Cerebrum 2
(oS Ja S A3k 4y Gl £ 55 (5 0 Y gara
Association fibers -
55y 0 JS) a5 i Cilida (5 S ard (59 0

Commissural fibers -

s 5ha g o i 938 pa (g B 3 (8 pand b 3 38 pa (g p CAliAa (5 S eand 5030

Projection fibers -
s sha g o i gig IS pa gusi Al B ) Elad
Yﬁﬂi

I molecular
layer

Il external
granular layer

N axternal
pyramidal
call layar

IV inkermal
granular layer

W ganglionic
layer (internal
pyramidal
cells)

W1 multiform
(polymorphic)
‘ call layar
1" + v
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Nerve Ganglion

LS Ol oS pua AAR aluw e S e Al ZUA plada) a3 g aa el
oS A (e (S a8 e Ay Elda) a3 guaa (as )
g g gl dy

Cerebrospinal Ganglions B
Autonomic Ganglions &

JguS 093 3 i auala g e mas J 53 (g A o2 e 50000 Ly sl o 8
3 (gl AT galie Gl 5 95l gl CaY S AAR JamnS A (52 (5 gk Adalal Aduug 4y
J9d 4 Uhsy 9 e Gl (g 1 AR (Sl Ay (o Sl )R ) OsmS) a5

_5463\\9“525‘;.44,}@“;4“5)9; G925 3 S odke o R Ay

Cerebrospinal ganglions

S s 4 Dorsal root @ &\.ﬁ 3D e Gl okl sdlile S gd dlad gy ijase PN
S o 4 gilas u&ﬂ 3 A 6 Gl L0 oalila (S gd AT gy ad SldSe Slad )
g3 433 4 g3 Pseudo unipolar neurone 2 &ijaa amas gildie a3 s 1 ) 8
B A CW s oapS S sALa 09 4y JSA A3 T 2 9) A Qgms) g3 a2

ﬁ@éﬁ&g‘éﬁhﬁj\&\dﬁwuﬁdgg\wuﬁlﬁj\ 53 dasdua

Aaldia ALY oyl g3 o ylad A laill 3 (g pll)d A Al uas (538 0 03 AS U 4R )
SR 9 e R S b dy gaie 30 5l ) A pamd 5 a3 g laidla
L 9l Satellite cells 2 @laa aasa Al g S ) od gld 4 amid 3 52
AS e g asa g IS Ay gy 051 3 (Caa S gsS Ablal) agd 49 Amphicyte
A R Akl aa LS80 3l oS (538 00 3 S 1Al 4y 5 e g
Autonomic Ganglion
3 S s A Al ) Slian 3 K 4y o gilaialan g e dlaad gy 3 CldEe |
s g 53009 o cildBe lan aLdal 3 53 S Jad S jlaa 4y Lda) 3 4SS aar
633 s A IS e i A L6 448 g 8 2 Multipolar neurone 3 (2 <l s
S9d AT gy WAy 4axaa gl 5 1 4 Satellite cells S 153 9Ld J 44 &) s uas
(A 3929 52 4ldia b Fibroblast 2 o> <l oAl
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3 Adrenal gland 2 :ia g3 oS JSG& il gl jaa amas gildBe ac dlad g a
3 A 53R AT gy gA () A Gems) ) Syl 2 Gl s uas Medulla

G g Ay SQAT 3 gHlaa 3 (Gl U ) Galli ,3) 438 Qg8 2 Cathecolamine
(SR AT g S

Dorsal Root Ganglions

- Neurons
- Fibers
- Connective Tissue

Periphral Nerves

wlas u.h,)u

b J3 5 3 Al g 4y i auaia 3 (A (63 Gbe AR Q8L ac gL dlad g a
Sbas) a0 (53 Jald S 434 43 Cranial nerves $) Spinal nerves § g3 Jay
(@Y Jald i) e wa ad ) W) pas Saad (S S Ay

LS9 94 gy s g sd Epineurium (o Aol g Ay gl asdala 8 g1 3 quas o

Capillaries 4! Elastic fibers s aS 43 <Fibroblast <Collagen S 4% 43 &
89 Jald

5 (S 199l 4 Fascicle R 3 (& <2 39294 Fascicles (S Jal 4 Epineurium 2
3305 53 433 Perineurium 2.2 35394 a9 43 Perineurium 3 gl adala Jldda
Jﬁﬁ)\ﬁéb&\gbﬁ‘\,’\ﬁgﬁ\wéﬁg\uﬁi\ 9&#@)\9‘}5\)&@&@
b sLiS (5 93218 3 Schwann cell 2 48,513 > .54 asi 4 Endoneurium

‘ A bl )
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Connective Tissue Components of a Peripheral Nerve

¢ The endoneurium includes loose connective tissue surrounding
each individual nerve fiber.
¢ The perineurium includes specialized connective tissue
surrounding each nerve fascicle.

¢ The epineurium includes dense irregular connective tissue that
surrounds a peripheral nerve and fills the spaces between nerve
fascicles.

40 gilaiilu (5 sliflaa alss ol (5 S 54 4

?ﬁJJ\Qﬁ_@jQﬂJ\Muﬂﬁjﬁﬁﬁauﬁ\SJ\ 6 b o) SHU ) el uas
S Cranium b e 4 g2 &jbe o ol g4y Bdlae (5993 S92 S

> s A9 b 0 A AAS (ugr s SS9 3,52 434 Vertebral column
L Dura matter 4 & Meninges 2 (o .63 a5 4 Llaw b Meninges 2
553 8) 03 (S o e Ak (AN 3 4S8 3 A 3 A (s am i pachy meninges
salila o g2 2 ¥ A Foramen magnum 2 (> 03 dluh daSaliua g u.ﬁ,,\l

Ay il (553 3 0 sS 900 3 A el )R S 1 0A gL Ay pLAT Y L ISl 4y Claidla
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3ia Meninges 2 .S 13 s 42 s Epidural or Extradural space > 4wl
S5 09 AAR gl 98U 3 Bl (5 98adi 3 o sl a6 4 Arachnoid 2 Adsh
43 Piamatter 203 (S (ulad 4y 0 s BLAT g} 93 3 & 4l I3)3 Meninges 2 o2
.62 Jald Capillaries (S (A 4 (> cspbas

sl g 91 gl oy gl (o) Sl by Gladdlu Piamatter s Arachnoid 2
LSS 4ol s 4m g Lepto menige o 4S5 4 sliS

Dura matter

<Dense connective tissue 2 2 4%k AJB A gl Abogadl 5 1a anan
.03 0392 448 Nerves ! Capillaries

b 5513 g) 03 59 0492 434 Dense connective tissue 3 o 4dda 33
03 5 94 Ju g9 Al 9 49 Mesothelial cells

Arachnoid -

A3 g9 448 Arachnoid 2 .02 4 K593 Vessles 2 o) 483U o g 1
. A bl ) 0w Piamatter 2 9 A3 ¢L&ia Trabeculae

Piamatter -

uSFiSSUI'e‘U,:@-EH 3 gkad g g daldy Oﬂuahudjjhdu%caoé#ﬁj\ﬁox
Intima 3 > e3d&h A3 o9 & 039 433 gluk gga 048 g1a A sl Adiy
A gl 03 (e 0 190 AAA L) S o Bl (g g5 3 A sl a8 4y pia
(oS Jhugy Aol g 4y (Aud 603 (5 plAla AT g e A A,

529 SN GaY < 3 A sl a gl 4y Epipial layer 3 & 03 4lda A B o4l )
923 8 A B o s Arachnoid 2 A&k 13 03 (5 9 0 49 438 gudlyg b 3l
Vertibral §) &b Carotide 2 03 s 94 Ju gy 4wl 9 49 Mesothelial cells Ak
SR AT alenu el (538 4 ¥ A Piamatter 3 (Ala (b
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(c) ket igitabkibran

Choroid Plexus & CSF
NON NERVOUS EPITHELIUM

N

e
\3y

[N

A=
3" and 4t ventricle roof and lat ventricle walls ¢ g;{ g AP
pia mater 2/ D> 3 ‘
/ ‘ - L
ependymal cells ( cuboid cells) //(W'q;,gggfé J
T
solutes absorbed ventri vitamins, and ions ] :

(Na*, CI-, Mg?*, etc.)
(b) CSF formation by choroid plexuses

Jasid G.uu Pt
4 258 4 Neural tube 3 Glaidbu sailla ugd 93 433 Ectoderm 2 (S 49l 4
9 e as 3 A 5949 Neural crest <iaa g8 k) 3 4an 3 5l ( Al 3y
LIS g oni 3. Al 3939 4 4 ilaidlu Cilida Al mas 3433 Neural crest
pludi) 3 gy Mg A Qo on 03 58 aludi) jae J4i Satellite cells o) <l
ot A Axd 3 Qe LS g e 3 ol AT AS gl (5 6859 Au 3 Cinald
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(c) ketabton.com: The Digital Library

Respiratory system et g
%%wdﬁﬁdﬁﬁéﬂﬂg&du&a\jégagﬁau&

S S U Ay ) o opS Jied) ddad g Ay sl ga sl 3 g 3 Cagus) S
S sB ulus)

1Y S 9 AR A 999 3 alles oS
1: Conductive Portion (Transitional portion)

3 ) ) A5 i ha JANa 43X o o g glLETS) 158 (Alg 024l yy i)
59> AAX gigilaidls gl AR AS | s sa A Llus) gl (s ARX JA)

.od ‘53@

a: Bronchus (Extra pulmonary or Intra Pulmonary
Bronchus)

b: Cavum nasi (Nasal cavity) c:Pharynx
d: Nasopharynx

e: Larynx f: Trachea
2. Respiratory Portion (Exchange portion)

@AY 3 AR 0 13 gl i ) g AJALS IS 0 S ARy (g3 Ag 1AA  wddS
03 (g g 69 AAR g gilalidlu
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(c) ket igitabkibran

a. Respiratory Bronchiole (Respiratory (10%) or
Terminal Bronchiole (20%) b: Alveolar Duct (30%)

c: Alveolar Atrium (40%) d: Alveolar Sac (50%)
e: Alveolus (90% Exchange) unit of Respiratory

Function of Respiratory system
il g s (oS 3

1. Respiration
S5u9 93 0 0 93 Ay Ll

a: Inspiration
Jiud) () AA3 baaa by 1 g2 2

b: Expiration
JS Tkl alas) 619 Cpls o

OaA Aily A (5 S Aol g Ay Al oudl 3 ASA Wl Ly Respiration
A Jou (S Ol 4y Axd g) 393 ge A pladAla

M Inter costal muscle

B Diaphragm

B Lungs Elasticity

B Negative Pressure of thoracic cavity

1,8 433 Alveoli 2 (2 69 Al 454 L& Thoracic cavity @
Copgprd 40 ) g8 Adaar 13 o 53 55 598 Capillary 4558, 43 oumle
SN

Respiratory Epithelium

Pseudo Sual Jiiul 483 o3 gy 2 4adaa A1 Al pudii 3
stratified ciliated columnar epithelium
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(c) ket igitabkibran

$ o Juls EM 49 48 Jiial 13,63 s 9 quS 5 438 Goblet cells o
16 s 4 43R gl jaa gAY )

M Ciliated columnar cells

300 2 (oo o b (A& s shsdl g aa AL) Al slgd 3 Jily) eud 0
Dynin Protein 2 g .88 (st s A Cilia S 15 gl 4y gl
83 s 94 519> 438 Nexin Protein o

B Mucous Goblet cells
P9 MUCUS 43 (A8 (2 698> (SRR AsUioy pu 0 )9 045 s 2 19
.4 Poly saccharide 3ual Mucus
B Brush Cells
3 s bl 0 s A e 3 s A Microvilli S gdam 0d) ) A 4y
(BS54 3
B Stem cells LBasal Cells
S8 G gu s Healing axsi 2 g aa 5o 2
B Small Granular cells (Kulchisky cell)
) S8 (A oS c(6 (A oS o Cuabn (5 A 0 e s (3l S 9]
9 S Agiga 08 A A g A AL Granule

S A (D sS Jul (Al A e S Larynx o) Nasal cavity 4
43 2 Stratified squamous epithelium @l Jifin) wdil 2
= Vocal cord s Epiglottis, oropharynx 4

A3 0 Joi) ol S Al 4y G A0 5 laal ga 3 Dlia S gla gl 4y
¢ A cgbad Stratified squamous epithelium 4g el @iy
9 Metaplasia 43 Jaa
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(c) ket igitabkibran

pseudostrauﬁ ed
respiratory :
epithelium

il g

goblet
cell

Squamous Cell Metaplasia
1: Vocal cord @gadsi Jy
2: Oropharynx 3o ¥ aluuw udll g cad
3: Epigloftis 9 Qhaddlu gl 4y 5 K8 2

s34 gy 4l g 43 Stratified squamous Epithelium 2 Jgi 13
LSS Fraldia oy S adl g Ol AT A rritation 21 o 4SA 2

(s @ Sl s Hoarseness)
(s s )18 2 Voice Resonance)
(il detl e 4y Jadas Ji 00 3 Metaplasia
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(c) ket igitabkibran

Conducting Portion

43 A
The Human B
Respiratory __ Nasal passage
System -~ Oral cavity
/,-’
; - Pharynx
S __ Larynx
~ __ Trachea

P

Bronchi

Lung
. Heart

Ribs

S A AT SIS A s s AR g gilaiAlu salile Gug madi gy 2
Léﬁ‘545\1_‘5463&&&4&\3@%\#43\&&&)34
r s
1. Nasal Cavity (Cavum nasi)
:odgﬂom&\g&ﬁngdﬁﬁ\d
a: Vestibulum nasi

3 Aol g Ay (Shaugy 3 S FUB oS Jled) ) Aol g Ay g3 ge 599 2
Keratinized stratified squamous epithelium 2 (o4& Al
(&gl paad by Sebaceous gland oS (3 2 8& Sy Aol g 4y
45 gl 1 sd gilicug 2 Hair follicle 2 gl wighd slsd a4 Sweat gland

LSS Jad

(S8S s oida 43X rritant deyly g
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b: Respiratory potion

Conchae s Septum sinuses nasi 2 43 13 o ki 4l agdll o
43198 3 2 Septum sinuses nasi 2 > ¢ s & o9 438 Nasalis
Naris b Nostril (@ o 098 (S A AU 4 dsu S Ay 38
Septal 2 S il 43 90 Alanasia S oy dg Nostril 1 cs A gyl
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abulg 43 Ad 3 sl agi 4 Schneider’s Membrane 3 o slié
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Supporting layer m
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c. Olfactory Region

3o i Al Gladdla 2 595> Aok slais 3 4R 55l 1/3 gy 3 s gy 0
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Supporting layer &
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Olfactory Mucosa of the Nasal Cavity

olfactory bulb

/;?,.r,"—’i" —— e

pia mater
arachnoid

dura mater

ethmoid
bone

olfactory
epithelium

olfactory

receptor cells

Y
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2. Nasopharynx
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B- s T-lymphocyte) ¢ 2525 S Lymphocyte g
(lymphocyte
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Photomicrograph of a section of the trachea and
esophagus.

a. This specimen, obtained from an elderly individual,

shows the relationship between the trachea and the esophagus at the base of
the neck. The cartilaginous tracheal rings, which keep the trachea patent,
have a C-shaped appearance. The cartilage gap, where the trachea is
adjacent to the esophageal wall, is spanned by a fibroblastic membrane. It
contains the trachealis muscle and numerous sero mucous glands. In this
specimen, the tracheal ring has been transformed, in part, to bone, a process
that occurs in aging. The darker-staining material represents cartilage,
whereas the lighter-staining material has been replaced by bone tissue. The
very light areas (arrows) are marrow spaces.

b. This high magnification photomicrograph shows an area of the tracheal
ring that has partially transformed into bone. The top of the micrograph
shows the tracheal mucosa and submucosa. Below is part of the tracheal
ring. In this particular region, however, a substantial portion of the cartilage
has been replaced by bone tissue and marrow. The bone tissue exhibits
typical lamellae and osteocytes. The cartilage tissue, in contrast, exhibits
nests of chondrocytes.

ELS (O RG A ) : L ' .
Diagram of A Brush Cell and Small Granule Cell

a. The brush cell, as illustrated here, is interposed between type | and type Il
alveolar cells of an alveolus. Blunt microvilli are distinctive features of the
brush cell. The cytoplasm typically shows a Golgi apparatus, lysosomes,
mitochondria, and glycogen inclusions.

b. This small granule cell is shown located between two Clara cells, as in a
terminal or respiratory bronchiole. The cell contains small secretory vesicles,
most of which are in the basal portion of the cell. In addition to the vesicles,
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the most conspicuous organelles of the cell are rough-surfaced endoplasmic
reticulum (rER), a Golgi apparatus, and mitochondria. A nerve terminal is
shown within the epithelium adjacent to the cell.

blunt microvilli

surface-active AN ( F
T mitochondria /agem (| “‘ \ X1

small
Clara cell granule cell terminal
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Alveolar duct

(a) Diagrammatic view of respiratory
bronchioles, alveolar ducts, and alveoli

[ : 2 e
Ll M- 0

£e CAECR Nl pox

j&ﬁ%‘/%‘ ‘l"‘ n AN

(b) Light micrograph of human lung tissue, showing

the final divisions of the respiratory tree (120x%)

Diagram of the intermalleolar septum

This diagram shows the thick and thin portions of the intermalleolar septum.
The thin portion forms the air—blood barrier and is responsible for most of the
gas exchange that occurs in the lung. Arrows indicate the direction of CO2 and
02 exchange between the alveolar air space and the blood. The thick portion of
the intermalleolar septum plays an important role in fluid distribution and its
dynamics. It contains connective tissue cells. Note the macrophage in the thick
portion that extends its processes into the lumen of the alveolus.

(Kefayatullah Naib Amani)
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Diagram of a type Il alveolar cell and electron micrograph of lamellar

bodies.

a. Surfactant is an oily mixture of proteins, phospholipids, and neutral lipids
that are synthesized in the rER from precursors in the blood. These
precursors are glucose, fatty acids, choline, and amino acids. The protein
constituents of surfactant are produced in the rER and stored in the
cytoplasm within lamellar bodies, which are discharged into the lumen of the
alveolus. With the aid of surfactant protein, surfactant is distributed, on the
surface of epithelial cells lining the alveolus, as a thin film that reduces the
surface tension. b. Higher-magnification electron micrograph showing the
typical lamellar pattern of the secretory vesicles of type Il alveolar cells.

These vesicles contain the pulmonary surfactant precursor proteins.

surfactant discharged
into lumen of alveolus

(Kefayatullah Naib Amani)
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Fibrous skeleton of the heart as seen with the two atria
removed

This fibrous network (indicated in blue) serves

for the attachment of cardiac muscle, cusped valves between the atria and
ventricles and semilunar valves of the aorta and the pulmonary artery. The
atrioventricular bundle passes from the right atrium to the ventricular septum via
the membranous septum of the fibrous skeleton.
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Chambers of the heart and the impulse conducting system

The heart has been cut open in the coronal plane to expose its interior and the
main parts of its impulse conducting system (indicated in yellow). Impulses are
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generated in the sinoatrial (SA) node, transmitted through the atrial wall to the
atrioventricular (AV) node and then sent along the AV bundle to the Purkinje
fibers.
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Diagram and scanning electron micrograph of the endothelium.

a. This schematic drawing shows the luminal
surface of the endothelium. The cells are elongated with their long axis parallel to the direction
of blood flow. Nuclei of endothelial cells are also elongated in the direction of blood flow.

b. Scanning electron micrograph of a small vein, showing the cells of the endothelial lining.
Note the spindle shape with the long axis of the cells running parallel to the vessel.

endothelial cells

Diagram depicting segments of two adjacent endothelial cells

This diagram shows cell-to-cell and cell to-extracellular matrix junctions in the endothelial cells.
Junctional complex near the luminal surface (dashed line box) comprises the zonula occludens
and the zonula adherence, and a desmosome represents a group of cell-to-cell junctions that
maintain selective permeability barrier. Cell-to-cell communication junctions are represented
by an area of gap junctions (green). Anchoring junctions (cell-to-extracellular matrix) are
represented here by hemi desmosomes and focal adhesions. Observe the organization of the
cytoplasm and cytoplasmic inclusions, the Weibel-Palade bodies, that are characteristic of
endothelial cells. Pinocytotic vesicles in the cell on the left have been positioned to suggest the
pathway of vesicles from the lumen of the blood vessel to the basal cell membrane or to the
lateral cell membrane as indicated by the dashed arrows. Various markers have been traced
through pinocytotic pathways across the endothelial cell. Luminal surface of the endothelial
cells expresses variety of endothelial cell-surface receptors.
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Portal system in 3 Places

B Hepatic portal system
Vein= Capillary= Vein

B Glomerulus portal system
Artery= Capillary= Artery

B Hypothalamic — Pituitary portal system
Vein= Capillary= Vein
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Arterial Venous
blood blood

Inferior

vena cava
Stomach and intestine Liver
Nutrients and Liver cells (hepatocytes)
toxins absorbed
Nutrients
e and toxins
leave

portal vein

Second capillary bed
(liver sinusoids) Hepatic T
L I vein

First capillary bed

Hepatic portal system

Diagram of microcirculation

This schematic diagram shows a met arteriole (initial segment of a thoroughfare
channel) giving rise to capillaries. The precapillary sphincters of the arteriole and met
arteriole control the entry of blood into the capillaries. The distal segment of the
thoroughfare channel receives capillaries from the microcirculatory bed, but no
sphincters are present where the afferent capillaries enter the thoroughfare channels.
Blind-ended lymphatic vessels are shown in association with the capillary bed. Note the
presence of anchoring filaments and the valve system within the lymphatic capillaries.

thoroughfare
channel

lymphatic anchoring
capillary filaments
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TABLE Characteristics of Blood Vessels

Arteries
Tunica intima Tunica media Tunica adventitia
Vessel Diameter {inner layer) (middle layer) (outer layer)
Large artery >10 mm Endaothelium Smooth muscle Connective tissue
(elastic artery) Connective tissue Elastic lamellas Elastic fibers
Smooth muscle Thinner than tunica media
Medium artery 2-10 mm Endothelium Smooth muscle Connective tissue
{muscular Connective tissue Collagen fibers Some elastic fibers
artery) Smooth muscle Relatively little elastic Thinner than tunica media
Prominent internal elastic tissue
membrane
Small artery 0.1-2 mm Endothelium Smooth muscle (8=10 cell  Connective tissue
Connective tissue layers) Some elastic fibers
Smooth muscle Collagen fibers Thinmer than tunica media
Internal elastic membrane
Arternole 10-100 pm  Endothelium Smooth muscle (1=2 cell Thin, ill-defined sheath of
Connective tissue layers) connective tissue
Smooth muscle
Capillary 4-10 pm Endothelium Mone Mone
Veins
Tunica intima Tunica media Tunica adventitia
Vessel Diameter {inner layer) (middle layer) (outer layer)
Postcapillary 10-50 pm  Endothelium Mone Mone
venule Pericytes
Muscular venule  50-100 pym  Endothelium Smooth muscle Connective tissue
{1-2 cell layers) Some elastic fibers
Thicker than tunica media
Small vein 0.1=1 mm Endaothelium Smooth muscle (2-3 layers  Connective tissue
Connective tissue continuous with tunica Some elastic fibers
Smooth muscle intima) Thicker than tunica media
(2-3 layers)
Medium vein 1=10 mm Endothelium Smooth muscle Connective tissue
Connective tissue Collagen fibers Some elastic fibers
Smooth muscle Thicker than tunica media
Internal elastic membrane
in S0Me cases
Large vein =10 mm Endothelium Smooth muscle Connective tissue
Connective tissue (2-15 layers) Some elastic fibers,
Smooth muscle Cardiac muscle near heart longitudinal smooth
Collagen fibers muscles
Much thicker than tunica
media
L A
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I: Red Bone marrow
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s £ =& Defense Organs (Lymphatic organs)®
1 9 Jung A 09 Ay N
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(B34 A ol (> 53 (N 09 A IR S S ey 1
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I: Pharyngeal Tonsils
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2: Lymph node
3: Spleen

4: Pyre paches

Figure 12.5 Lymphoid organs. Locations of the
tonsils, spleen, thymus, Peyer’s patches, and appendix.
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Il: Memory Cells

@ Immunocompetent but still naive
lymphocytes leave the thymus and bone
marrow. They “seed” the lymph nodes,
spleen, and other lymphoid tissues, where
they encounter their antigen and become
activated.

spleen, and other
lymphoid tissues

@ Antigen-activated (mature)
immunocompetent lymphocytes (effector

and throughout the lymphoid organs of the
body.

Figure 12.117 Lymphocyte differentiation and activation.
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Table 12.2 Immuneaglobulin Classes

Class  Generalized structure Where found Biclogical function
IgD ot Virtually always attached Believed to be cell surface receptor of
‘Lé ?I to B cell immunocompetent B cell; important in
activation of B cell.
Igh t'h Attached to B cell; free in When bound to B cell membrane, serves
\" ‘f plasma as antigen receptor; first Ig class released
to plasma by plasma cells during primary
vt Lo, response; potent agglutinating agent; fixes
A complement.

IgG Maost abundant antibody in -~ Main antibody of both primary and
plasma; represents 75-85%  secondary responses; crosses placenta and
of circulating antibodies provides passive immunity to fetus; fixes

complement.

lgA w Some (monomer) in plasma;  Bathes and protects mucosal surfaces from

dimer in secretions such as ~ attachment of pathogens

55; QEI saliva, tears, intestinal juice,

and milk
IgE Secreted by plasma Binds to mast cells and basophils, and
% g“.’ cells in skin, mucosas triggers release of histamine and other
of gastrointestinal and chemicals that mediate inflammation and
respiratary tracts, and certain allergic responses.
tonsils

heavy

(H) chain F. fragment

complement-binding
region of IgG, IgM

Types of acquired immunity
Orange boxes signify active types of immunity in which immunological

(Kefayatullah Naib Amani)
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memory is established. Gold boxes signify the short-lived passive types
of immunity; no immunological memory is established.

¥ v
MNaturally Artificially
acquired acquired
I |
¥ ' v '
Active Passive Active Passive
Infection; Antibodies | WVaccine; Injection
contact pass from dead or of immune
with mother to attenuated | serum
pathogen  fetus via pathogens | (gamma
placenta globulin)
or to infant
im her milk

Thymus Gland

Sternum 4 .S Jusadi 433 laa 4 Central lymphoid organs 2
S S £3% 435 Med Clavicular notch 2 ¢ )} Cadga S Sga
.5 98 14y Axial (5, 93 Superior mediastinum

A 5 (59 pa i S gl gdila 49 Mitosis ¢ uad (S sibagdila 4 Thymus
Thymus 2 Jbla s2a8 4 g3 aS o cullad a5 59548 (S sililad) slalS
(59 S (S sibygl Ay ) i S gilagdile 4y il ) el

Histologic Structure of Thymus
B Supporting Tissue

A AN 3 gl 02 (594 0 92 AAR i axdala 3 ¢ gl 9 aA Stroma 4 2

108 S g8l 0
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- Capsule
S525 Thymus 43 3 12
- Septa
4Ly ) Lobe 4 s 8 Thymus 9 A3 odie 438 J guwS Al 52y 12

=9 Lobule
- Reticular Tissue

9 ng‘ﬂuS‘JighiigThymiccellsJﬁbé@b&@dg@dh
_éﬁwéﬁh\ddﬁd

M Functional part or Parenchyma
103 5 90 50 AAR oA AN 3 A 03 Ad el g g) i) Thymus 2
- Lymphocytes
163 g salio g 4y o Thymus o @ e 438 e d Teell 2
a: Cortex:

s 5% 0 192 433 Dense lymphatic tissue 2 5 83 43 455 )G g} Jaaa
(S G 948 0 A3 3 Lymphocyte ald 3 gl Loa

b: Medulla:
13 03 5.9 o392 433 Loos lymphatic tissue 2 s $hSl 43 5 (5 3S

3 Ol g S AR 5 S 0 Ay J R g9 (s Sl Adlag ) 4 Cortex L&

59 ol Al 3 Thymus 2 (> s A 25829 a8 4 Hassall’s Body
R adad} u.ul.u‘

S92 3 A 428 g aa g0 sah 2 Epithelioreticular Cells 2 awa 12
(83 B84 49 53 S 4y Dense circular palates b silada gas) jia
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- Epithelioreticular cells

S\ 0 Ja Al 53 g Abil 9 43 A s A Process 3 9) a9 &l a1
4y sad 3 gl o dailaogy S CRba A1 A 599 GASe o gl (58
Blood Thymic L BTB 2 4aila 13 ¢ Jagiu A3 40 538 o Al Aag
S ——— }.,M .Syl a s 43 Barrier

perivascular thymus
connective tissue barrier

Al 9 5393 Lymphoid Tissue 2 Agisa s gl o g3 &l jaa 48
169518 o W (Differentiation) ¢

1: Thymosins
2: Thymopoietin

Ay 2 A0 60 9 Cortex 42 (2 (A 59 (D s A Aglge g ) padsa
159 39254 2 Medulla

- Type | Epithelioreticular cells
- Type ll Epithelioreticular cells
- Type ll Epithelioreticular cells
- Type IV Epithelioreticular cells
- TypeV Epithelioreticular cells
- Type VI Epithelioreticular cells
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CORTEX OF THYMUS

 MEDULLAOFTHYMUS -

S e A
3 gy A Thymus (o 438 ) ap 9 (S e 4 oS98 3 Lymphocyte
Thymus 3 (2 b8 T- Lymphocyte 43 4wy g sl el o) JASS
$A9 2 AE Y (A (o) A g S (5 glhal ddaud g 4y 5398, 2 Medulla o

Al g3 Qe A S B2y Thymus Dependent zone 43 Abw

- Para cortical zone of lymph nodes
- Per arterial Sheet of white pulp of spleen

r s A a4 T- Lymphocyte
Sl Joma flaa g9 220 -

Delayed Hypersensitivity -
Graft Rejection -

B- 3 558 sh @Al S Bone Marrow 4 2 Lymphocyte 43 &
Lymph <Spleen <Lymphatic nodule (2 .44 g 42 lymphocyte
JiS Jgmn cudlaa Dl 3 ) (5 850 43 Peyer’s Patches ) nodes
(SasS
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Organ Transplantation

TS o i Al gl s 4y

- Auto graft
WA A ol s 2 padd (e d o e b e S Mg Jg9 gd 4y
LSS Jlud)
- lIso graft

LSS Jlud) AAR (5 iy (98 8 3 e S digw J99 52 4y
Allograft or Homograft
_dﬁﬁ&@dﬁbhﬁ\&&d@\ﬁﬂ

Heterograft

Jld) 43R g1 gaa 998 Al Agy

Bursa
S AR A A sl sS 3 Sl 3 el o pie s glhal (5 S 0
4 AR 3 s 1529 Gut associated lymphatic Tissue & (GALT)
3 Lymphocyte .2 Jald Macrophage ' Lymphocyte (S (laidlu
Bursa S $iblud) 43 , sl B- Lymphocyte 43 4wy 9 443 (5 pdy (3 )i
Special micro (S sblad) 4 2 Glaidla Jilaa g2 53 03 A1 0252 g
(63 T s 9al galgS saia g3 ) environment of Bone marrow

Lymph Nodes
3 S s 4 Lymphatic vessel 3 o «g2 4 gildidla Al g guan 0 S|
o ABg (5 s £ Al g glhal e 3 1a g 1 )8 (KA 4y Ada
.¢1 Filtration
dadaa g Oldi 4 9 8 L Kidney 2 9) .2 o8 Imm- 2cm 2 o Galua
Afferent lymphatic 435 Cijh Gasa d a5l dadaui o ala 4Ly
3 5230 a i 4 Hilus 2 (> (2 Hish pla g3 (5 98 JAla 45,9 vessels
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Glas) o) 439l pd Ayl g o) g 433 9 Efferent lymphatic vessels
_ng;di‘d 49

«Lingual «Chest «Cervical 2 Lagad S &4 J 53 4 Lymph nodes
.6.pS)am 03140 0 119 43 S Abdomen ) Axillary

1698 J99 oAV A 2 Gl (A
B Stroma (Structural or supporting layer)
1 el A galY S g Ay A

- Capsule - (C.T)
- Trabeculae
- Reticular Tissue

B Parenchyma
203 (5 9 052 43X Lymphocyte 3 2 43 13
tg oS Jad Adgilaidl oAl S adida 0 93 43 Node s gldal g3 3 ¥ gara
Bl Cortex
S S A gilaiilu s A gl (s A B (Al AAR J geuS 3 laddlu 2
UL
- Cortical sinuses or (Sub capsular sinuses)

- Trabeculae or Trabecular sinuses
- Lymphatic Nodules

: 52 A g9 092 4 Cortex

- Superficial Cortex
- Deep Cortex
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b a5 S5) yant AW IX

B Medulla
Ssiladala a3 A o S 24 Hilus ) 432 S« Node 2 12
JEERP ST SN

- Medullary Cords
- Medullary Trabecular
- Medullary sinuses

3 gl 59 A S JKE 59083 4 Lymphocyte S 43 s 4
Medullary 2 »58 Medullary sinus 43 s&S s A3 Lymphocyte
(SIR s A g A 4 ) o s cord

Functions of Lymph node

Lymph Filtration
- Anti- body Formation
- Lymphocyte Production

Structure of a lymph node

- a. This diagram depicts the general features of a lymph node as seenin a
section. The substance of the lymph node is divided into a cortex, including
a deep cortex, and a medulla. The cortex, the outermost portion, contains
spherical or oval aggregates of lymphocytes called lymphatic nodules. In an
active lymph node, nodules contain a lighter center called the germinal
center. The medulla, the innermost region of the lymph node, consists of
lymphatic tissue that appears as irregular cords separated by lymphatic
medullary sinuses.

- The dense population of lymphocytes between the superficial cortex and
the medulla constitutes the deep cortex. It contains the high endothelial
venules. Surrounding the lymph node is a capsule of dense connective
tissue from which trabeculae extend into the substance of the node. Under
the capsule and adjacent to the trabeculae are, respectively, the
subscapular sinus and the trabecular lymphatic sinuses. Afferent lymphatic
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vessels (arrows) penetrate the capsule and empty into the subscapular
sinus. The subscapular sinus and trabecular sinuses communicate with the
medullary sinuses. The upper portion of the lymph node shows an artery
and a vein and the location of the high endothelial venules of the lymph
node.

- b. Photomicrograph of a lymph node in a routine H&E preparation. The
dense outer portion of the lymph node is the cortex. It consists of
aggregations of lymphocytes organized as nodules and a nodule-free deep
cortex. The innermost portion of the lymph node, the medulla, extends to
the surface at the hilum, where blood vessels enter or leave and where
efferent lymphatic vessels leave the node. Surrounding the lymph node is
the capsule, and immediately beneath it is the subscapular sinus.

trabecular sinus

afferent lymphatic vessel

efferent lymphatic
vessel

medulla

medullary sinus

(Kefayatullah Naib Amani)
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sJ5 & Spleen
L3 QLaidlu s ol slgi A gl (5 gldal o

JEXRTX > INY - S ECQPEGUPRTy K
B Stroma (Made of Connective Tissue)
rod Alaidia 433 63y a1V 3 gl 83 (5 9 5y 99 AAR i aaia 2

- Capsule
- Trabeculae
- Reticular Tissue

S8 Jad Smooth muscle §) g adaia 2 (S 530 3019 G g2 4y
B Parenchyma
s Splenic pulps 2 (A 438 Glaiilu Aadbud a8 051 3 asdi sl (a9
163 A99 099 43 Pulps 12 .59 s b5
- White pulp
2165 3 Lymphocyte §) g3k A 2 9) .52 492 433 Arteriole ¢S g 2
Ao S Ay
- Red pulp
' (Macrophages, Leukocytes, Plasma cells) Erythrocyte
(S98 aS) A S Ay > 59 9> 433 Venous sinuses
Schematic diagram and photomicrograph of splenic structure.

The substance of the spleen is divided into white pulp and red pulp. White pulp
consists of a cylindrical mass of lymphocytes arranged around a central artery
that constitutes the per arterial lymphatic sheath (PALS). Splenic nodules occur
along the length of the PALS. When observed in cross section through part of the
sheath that contains a nodule, the central artery appears eccentrically located
with respect to the lymphatic mass. The red pulp consists of splenic sinuses
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surrounded by splenic cords (cords of Bill Roth). A capsule surrounds the spleen;
trabeculae project from it into the substance of the spleen. Both capsule and
trabeculae give the appearance of dense connective tissue infiltrated by
numerous my fibroblasts. Blood vessels traverse the capsule and trabeculae
before and after passage within the substance of the spleen. Lymphatic vessels
originate in the white pulp near the trabeculae.

splenic cords (red pulp)

Blood Circulation of Spleen

ZISU NPT ERTRY
Splenic 2 (& JLd e o Al ¢ g Hilus 43 A Ssd Spleen 2
433 Abdominal aorta 2 (b 483 53 A1) sk a i 4 artery
Trabecular 43 A& s > 433 A 4 Stroma 2 ¢ A8 slida
4 Lymphocyte 2 9 JAla 43 White pulp 4iug g 433 533 ¢ 29 artery
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4 Splenic arteriole of splenic nodule 2 43 & S 4dala) adal
Syl asd

asi 43 Penicillus @ Olaidbu saiila gl ) g guldla 43 Red pulp L
Sheated arteriole ' Terminal capillary 2 = gL A & a5
A i8S 093 (udlsa Ay g o3 A L gl $ise s 4 pulp arteriole
5 9 ot Bl Laiena o s Sinus saug A Gk (algd (A 1 s a!
819 43 &= Close or Rapid circulation

5 9) s A8 bl ) adiiaia 0y Sinus o9 A Ghisd g (D 13 aR g0
. 319> Slow or Open Circulation

Bkipodie artery trabecular vein

. closed circulation
splenic
nodule

PALS
splenic sinus

terminal arterial capillaries
(open circulation)

sheathed capillaries

Functions of Spleen
lag g e
- Hemopoiesis (in fetal life)
- Lymphopoiesis (White pulp)
- RBC Destruction (Macrophages)

- Defense (Lymphocytes, Macrophages)
- Blood storage (Red Pulp)
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Tonsils L sl

g 53 g0 g o i Al caBga 3 gl o ) Gladdls s glla (g & (g glial o
JELNTRS

M Palatinal Tonsils

- Stratified Squamous Epithelium

- 10-20 Crypts

B Pharyngeal Tonsils

- Respiratory Epithelium (Pseudo stratified ciliated columnar
Epithelium)

- No Crypt

M Lingual Tonsils

- Stratified squamous Epithelium

- No Crypt

:Crypt

<l s 9 Lymphocyte <Macrophage o @2 4 giladdla gl
oS b b giaa o (Squamous epithelial cells)

r6 oS Jad Al pilaidlas gAY (S Cudiy g o Ay Jaudld 2
B Stroma
.03 0392 433 Reticular Tissue ) Septa 2 3} ¢ 8 43 J g
B Parenchyma

23050 43R i oISl gd (g glal ) ol glis ghal g pudiiia o
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Function and Dysfunctions of Tonsils

- Defense
- Hyper trophy
- Adenoids

:Adenoids

> ‘69 S Pharyngeal tonsil o 48 (5.8 Jag 45 Clla 43
.45¥35w54id34 QMJJ‘\A.:UA&\*OM\

Tissue Macrophage system or
Mononuclear Phagocyte system or

Reticuloendothelial system (RES)

4SA 43,9 Macrophage ) 62 433 Monocyte 4 sléda alew g2
39 LA (s o) (60 el CrlS 2 AT Al Salle @ g
ZOA 438 ¢l Al g 2 Monocyte (o> 418 | s9S ads s 5blds o3
> SpS A ) el ab (o AT agigY 3 o) G o Gl o L
1J99 Y A ASd ol a i Adaga ja 4y 59
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- Liver Kuepfer cell

- Lungs Alveolar Macrophages/ Dust Cell
- Bone Osteoclasts

- Skin Langerhans cells

- Lymph nodes Macrophages

- Spleen Macrophages

- Bone marrow Macrophages

- Connective Tissue Histeocytes

oV J
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,% y

Digestive system s

Digestive system pliian  caniady

Anal 434 Oral cavity 2 (o ¢¢9 Olaiilu saiila g 3y 53 Al pand
LS A e S Adgilaidlu J 98 s 9 Canal
169 Jg0 AN A o g pages

Digestion ~ad gdlgaa -

Absorption cia gdsad -

Excretion )b g3l ge Adguad s

pharynx
oral cavity

gallbladder
common bile duct
duodenum
transverse colon
ascending colon

pancreas
pancreatic duct
small intestine
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1sd s 9h s AR gA o3 A a1 Lagas

B Oral Cavity
B Digestive Tube

- Esophagus

- Stomach

- Small And Large intestine
B Accessory organs

- Pancreas

- Liver

- Gall bladder

Oral Cavity
g Asd

Nasopharynx
Hard palate

Uvula
Palatine tonsil
Lingual tonsil
Oropharynx
Tongue

Epiglottis

Tongue (b)
Hyoid bone Laryngopharynx
Téchsa A Esophagus Figure 14.2 Anatomy of the
| Il mouth (oral cavity). (a) Sagittal
view of the oral cavity and pharynx.
(a) (b) Anterior view of the oral cavity.

04 (5 g dlaidia AR g3 gilaiAlus gaNa Ja
- Lips
- Cheeks
- Tongue
- Teeth
- Salivary Gland
- Hard palate and soft Palate
- Oropharynx
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s34 5192 435 (Orbicularis oris muscle) 2 (> 02 Alias adalada o gy (523

153 b g Shg A s

B External Surface
1Y A58 Sy A sil g Y (o 03 (594 Jhu gy Aol g Ay S gy Ly Skin

- Hair Follicle
- Sebaceous Gland
- Sweat Gland

.3 Jald So Keratinized stratified squamous Epithelium
B Internal Surface

¢4 Ja g 4l 3 4 Non Keratinized stratified Squamous Epithelium 2 14
adia Sy A s A 3529 Lamina Propria ¥ 435 Epithelium ¢33 (o «g2
.S Jud Labial mucus gland o g

1929 4alu &S (Internal or External surface of lips) fa s salaw gl g3 g2
o Keratin $3 asdua Jiiu) alu o33 400 a ¢d 42 Red area of lips 2 (> s
coapS Jul As) g S D 0 Tl aala gAY Jiiu) 3 Red area 2 g SJU
9 (AL o A Al gaa ) gy Alw (g2

4y 252 A s A4 Sebaceous gland ) Sweat gland <Hair follicle 4abw 483
LSS Jilu saal ddaul g
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Cheeks

S )50 95
s A b o0
B External surface

5 Skin 2 48 lah 03 (5 5 5 92 434 Elastic fibers ! Skeletal muscle kb 2
3 9 03 (5 9 Ju gy Al g 43 Keratinized stratified squamous epithelium
1o (Sgasl N sisil s oY

- Hair Follicle
- Sebaceous Gland
- Sweat gland
M Internal surface

Ju gy 4l 3 49 Non keratinized stratified squamous epithelium 2 4ak 13
08 0 92 AAL gluda gAY 3 gleod (g 9

- Lamina Propria
203092 438 madd aala 3 gl g8 IR A Sl 2
- Sub mucosa
uf-,:ij\ X ow‘\;&@m@m&e 3 ad KT éU@.AJJJ&.& Lamina Propria <

.3 Jald Mucus salivary gland ! Blood capillary <Blood vessels

Tongue
4

103 (594 S g 93 o 099 4 Au
- Free or movable or Apex

SR A ga 3 ddai g Ay (g0
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- Root

L3908 A ga IS (5 9 AT g3 Adaul g Ay (523 90 (03 Adud 0 e Pharynx 4 43 480
1A (b 0 93 4y
B Upper or Superior surface

89343435 s s Sulcus Terminalis (o Oladdlu GLd 4y 568 2V 3 dada 1
(S Sy oA

2/3 Anterior 1/3 Posterior

Jugy il g 49 Non Keratinized stratified squamous epithelium 2 4akaw 13
53 Jabh 4 gl gAY S Caleygn (ol 4y ) 03 (5 9

- Skeletal muscle
- Mucus gland
- Serous gland
- Mucosa
B Lower or Inferior Surface

Non keratinized stratified squamous 2 ad 13 0248 jU o dala 4

s 2929 S 4lb Sub mucosa 2 Al 9 03 5 sd Jasy Adaul g 43 epithelium
X @ﬂom&@uﬁf&.\&ﬁ

()9 45,9 Papilla (& @9 35258 (S QIS Aaad g 9l 03 0 pd dadau s 5le )
163 (A R g 5 ) b ga 45 a3 Sylcus terminalis 2 Papilla 12

- Filiform papilla

B9 s A (Parallel to v) silse o V 2 e (Moasl o 2-3mm 2
G 5113 g3 (5 9 Ju gy 4l 3 43 Non keratinized epithelium 2 . A J%&
.69 il

- Fungiform papilla

Thin ) 4S5A 4y o) 48lu 5 5 Papilla 12 s 1A S &ie 4 Filiform papilla
More in the )2 @) daad ooy (S8 & 252 o) .5 A (stalk and broad Tip
.s28 Jud Red capillary net ¢a¥,3 (o ¢ SJU 2 Ji (tip of the tongue
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- Circumvallate papilla

A s ) ANia) s 4y V- sulcus 2 L@y s 0338 14 5 43R 10 A Al g
(Serous secretion) (2 43 JAI3 A S Jud Al A8 ) g5 S 4igh kgl g0
3529 Taste buds &3 2 S Papilla g2 43 .sS A& &3I4 Ebner’s gland
e

- Foliate papilla
(oS Jud S 931 ) 93 4y (Posterior) A AR 252

>34 (Lingual tonsil) Nodule sg\dal 3 (1/3) 48 Al 253 2 sl b
03 Aalaia @Jg.s

.69 39254 S Taste buds §) 62 S0 (N s%ed A 25 599 (> e Al g g 90

Taste buds
(s o 4 Culgiun un (A3

s A 3529 a8 S Epiglottis 9 Palate 43 45 1aaa g} 4 434 papilla s
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1S Ja (s A9 893 S Taste buds 4
B Outer Taste pore
(9998 (= A Microvilli o) A A gl s5alla < 4 Microvilli S g 504 4
B Inner Taste pore
1Y S g AAR gl jaa Al gy s Al ) ) cmga S JAN 4y
- Supporting cells
(55509 i) A3 g3 aa 998 o) s VA S a4y
- Neuro Epithelial cells

Supporting 2 §) ) 052 10-14 3 S Bud 43 (2 I3 s VA S by 4y
s A Microvilli QW 43 5 s

- Basal cells

A o8 Aol Al gl g e 588 2 ) e I8 S oas B g) a4y

microvilli

- Ay
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Tastes

- Sweet Tip

- Salty Tip

- Sour margins

- Bitter

- Umami (Amino Acids, Glutamate)

Teeth

Incisors Q : What substance forms the bulk of the tooth?
Central =

(Later;.InO) - - %Enamel
(8—10 mo) \

Canine (eyetooth)
(16—20 mo)

Molars
First molar
(10—15 mo)

Second rnolar
(about 2 yr)

.

(mlk) teelh

Neck —]

Dentin

Pulp cavity
(contains
blood vessels
and nerves)

Gum

~ (gingiva)
Incisors
Central (7 yr) .'_.G._Oement
Lateral (8 yr) | %
ganin)e (eyetooth) Root —| o - — Root canal
1yr . > -

. T Periodontal
:’r_ecn:'l:rc) S S G membrane
Fb'cuilst = ids) 4 ', Q (ligament)
(11 yr) 4 1
Second premolar ’;
(12—13 yr) _:_, >
Molars O
First molar 4 - 2
(6—7 yr) <4 _Bone
Second molar
(12—13 yr) Figure 14.10 Longitudinal section of a molar.

Third molar
tooth)

(wisdom Practice art labeling
(17—25 yr)

Mascering A&P ">Study Area>Chapter 14

Sl 3 2 (53 o aaila Gl 484 13,52 Hard connective Tissue g 44 gals
‘55;\50)5\534&5\4_‘54 6ﬂo&$§ﬁj\ﬁwgwﬁj\ﬁu§éé%ﬂ@
.03 4lald 0als Hydroxy apetite 4id

LS9 (554 0 A (S glgald 4y Cuduld o) oS 99%

S S gy o gady o A Ldie 448 Mesoderm ) Ectoderm 2 4 gads
A B 3 3525 S 5SeM 4 mandible ) maxilla 2

18 Ad g 0\944,}4.\'\9.@1.'9
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B Deciduous teeth (Milk teeth or Primary teeth)

S Al AN 410 o Al 4y 10 D 62 20 (2 WS L g Apule gk aasy
L9 adlg

B Permanent teeth

dalf AN 4 216 ) A4 (216 D 6232 (2 M A g Aglls
A JR S

Anatomy Parts of a Tooth

- Crown

- Root

- Neck

- Pulp cavity

- Apical foramen

- Periodontal membrane

- Dentin (Around pulp cavity)

- Enamel (Around crown dentin)

- Cementum (Around root dentine)

Histologic structure of tooth
16 49> AA% salid) Adga o ga 3 Al gald o AT Al il y e o
B Hard Tissue

:‘_QJUJAL&US#UAJ,\ ‘_gJéu%GM\QS.u

- Dentine
28% 9 3V 3a spas 5 A T72% A s A D SIS a8 431 <o 2 la gle
G JSdi 4y gighd gladia S A gld 4 Pulp 2.9 JuSED AAR gl ga (5 g Al
433 pulp 2 8 .eb a5 4 Dentinal tubules 2 45sha 13 & (53 5 5& B
Odontoblast (59 (A 925 AslUS g (63 (58 oy Aala) 4T & o

Fibers 22 gl .2 29254 49 Tomes dentinal fibers > Process i
A gIULS 423 <5 1 392 9 (S Calcified matrix 43 Collagen fibers 2 S 4lald fia 5
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3 oS Collagen (i 33 (> g9 s 94 gy 4wl 9 4 Neumann’s sheath 2
Inter globular 2 2 4 s ¢4 Calcified > (A 428 Matrix 2.2 b)) 2 alS
.S a s 4 spaces

43 Tomes fibers 2 gla_n quas 3 (S AQ (63 4 bl Sl 353 gl (a8 Ada
A g2 093 g} cs 9 sdig) & J5i @l aa Odontoblast 2 .S o s Aol g
IRV

.85 o i A Regeneration A ¢l
(55 0 A Cuduild g anudS 1|
- Enamel

43 Crown 2 Guled .53 s S Support 438 (g m 3 2 (ule 2 03 0dle 4SS 5 gy 12
(e 97% (S Sl 5 4y 3 (AR (e ABS mad Jil 3 ) s 1B S I sA gl
(A N ga g gas (S 3% ) (Subuld o) analS) 3 ga

A4S s.4S g Line of Retizius 4309 (> A 25y 4ishd Jods S4B a4y

3 9> Apilaliila Al gy jsdiia g 58S LA g3 0 e (S Fia JA 4y Adghad
(S928> Agaaly AldAlu A 633 (A (s 4b a s 4 Enamel prisms

S 624 s A 35y Inter prismatic substance (S Alald fia i giggdida g2
Sk asi 4 Amyl oblast 2 (A 2 sasa e s ala pd

- Cementum

SHE 1/3 o0 s Qlalllar Ol Ay 5S g 3 g) (s adigy 0 & g Sl Siaals 32
(S dbaul g 4 ) aa Cementocyte 2 (2 43 0 A 2/3 ) o & Ay
A Al ey Ja A 530w ddad 9 43 Canaliculi 8! Lacunae 2 <l s 483 o

B Soft Tissue
(5 A 58 ph gl a s sl 3
- Pulp

Pulp 4 (e 3 & 52 g pale J 99 39 9) AR £Lda 433 Mesenchyme 4 12
sl 43R (503 (53 Gl AISE (5 g s ) CmBga S Root canal ! cavity
sl O g S Jud A Macrophage $) Lymphocyte <Plasma cell o5
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$#LY Reticular ¢ Collagen 4 > <2 Gallatin s Intercellular matrix L sl
3 A (oS JAl & s Odontoblast 2 ad (S Jsaa 4 Pulp 2 . sd quS 5 43R
(oS Jud S sl 4y A 43 Dentine 2 Process $aa

- Periodontal membrane

i A5 o Periosteum 2 gl s 94 o493 433 Dense connective tissue 4
L3 Jald A glaty 5 8 L) Collagen 2 (Sq o .2 JS&

(S isa 8,8 4 A A G"‘J:' Sowgd S 2 u-A\j 3 3 Cementum 2 sli€ 1a
.2 Suspensor ligament $igald 2

A8, 5 quas s S JA Osteoblast 9 Fibroblast (2 fess 8L Collagen 2
(Sopdl A Pulp s Y A sldS a1 a2

- Gum (Gingiva)

Stratified squamous ) g adale 4l o 08 slds bl diga a Jsd
$) Capillary <Collagen (s (S g asaia 43 03 (5 94 S 5 433 epithelium
A Y S 644 s &b 3 Capillary 2 . 2 45> Fibroblast

¥ / enamel
—7 lines of Retzius

» / dentin showing dentinal tubules
,'- ______'— interglobular spaces

/ , "-—.——-—odontoblasts

crown
anatomic crown
|
clinical crown

gingival sulcus
> epithelium of gingiva

cementoenamel junction
epithelial attachment

pulp chamber

granular layer of Tomes

fibers of periodontal
S\ membrane

root

oncellular cementum

alveolar bone
with marrow

- pulp canal
ellular cementum

— apical foramen
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outer enamel
epithelium oral stratum
epithelium intermedium

RS S
Salivary Glands
&) glas Alal

1A 3 5l s an) AT Aed CLH S eh i ghat AR 5 glA 3l ge I3 e AIS
> sl asi 4 el b Saliva 2 @l )R g3 glas (503 (5 68 A pa (St 9l 91 ga
s 25 Ol gAY (S S S 4y Saliva 2 .00 aale Aa g 3 o s

Water, Mucin, Protein, Amino acid, Salts, Maltase, Ptyalin, Amylase,
Squamous cell, Lymphocyte, or Granulocyte.
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Kinds of Salivary Glands
4l gl g ¢ glas Aulal o

s A Aiglgd 00
B Minor salivary glands

Sub mucosa 43 J5 483 s JSd paddia o 8 A g2 Qg Gld 4y sSAA
Buccal S Cheeks 4 Labial glands 2 59 (S 98 g 43 4S (53 43) S Al

43 ) Palatine glands 2 . Palate 4; Lingual glands 2 S 423 4 glands
Sl 0y $iga s 4 Molar mucus 2 S $54E Molar

A e Mg 252 A Xerostomia 29 A Sl gl ASa
B Major salivary glands
153 (A s gl
- Parotid glands
1R 0 J 99 sV Ay Culi 9 el (538 (533 (03 08 Ay gl slgd S Tl gl Aglad
I: Supporting Tissue
.03 5393 433 Septa & 2 9l Fibrous capsule s 2

Gy 9 43 Septa 2«8 Jéag Lobule 43 e o) Lobe 43 028 adauil g 43 Septa 2
.64 Jald Capillary §) @l aa aad <Adipose tissue S

Il: Parenchyma

Myo epithelial ) Basal lamina 243 ;2 483, ) 943 1 5931 8 L Acinus 45 (52
Striated A aawl g 43 Intercalated duct 2 43 0 483 03 (5 i 0 49 ddail g 4y
Stensen & saxa S A4 & 9.9 Excretory duct ) ¢S & s 8 duct
3 S s A gl L Ducts 483 s 98 4IRS AT sIA 1A 3 L5949 duct
Keratinized 43 S JA) o) Columnar epithelium L Cuboidal epithelium
(2 ssd Jug) st 1L stratified squamous epithelium
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- Submandibular Glands

S50 90 438 G3 Al 3 YLE 43 Parotid gland 2 ok A3 il sa S5 gl g 2
N

I: Capsule

Il: Septa

I11: Mixed Acinus 43 s s 9318 Jaglia 3
5318 Serous ) Mucus > o2 838 Mix e DA Parotid gland 2
43 Wharton’s duct 2 3 s A Cuad ga oAl 438 SS9 A mandible 20X 12
(oS AT SoaslBdy A 3 g3 i (SR A 252 Oral cavity 2 4wl

- Sub Lingual Glands
L34S gana gl g1 6 3 ey 03 028 Mix 0 12

Capsule (S 243 3 g2 (Lig o s Sub mandibular gland 2 (2 @&y A
43 (Mucus 8 58) (2 3 ga 5 3318 9) 53 Duct Jud 028 5 )8 (533 393 ga (53 4d il g
.53 Serous o Al al pud Ay 9) Mix Slaxd aS

Salivary Glands
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Palate
als Ly glls

TS s Qg A 09 Ay

B Hard palate
Lamina Propria ¢ 434 533, s Stratified squamous epithelium 2 Jii)
3 .03 Adipose tissue 3 S glas JUSJJJS@ X om& @udeu.'a.'u 3 D0l
.63 Periosteum ¥ 433 Lamina Propria
LSS A S hglia gl ga 13 3 Al jady 20

B Soft palate

43 Respiratory epithelium 2 & asS 2 Nasal side (2 5 (> A AR oy
Stratified squamous 2 > asS 2 Oral side (2 B ) <52 9 Jugy il g
s> 82 Lamina Propria ¢x¥ 438 Jil 533 53 s 9d Jau gy 4daud g 4 epithelium
Oral 43 .3 Jald il glae jlala Cily) S (63 43 > 83 092 438 i audaia 3 43p
pleiis pad gl ol 3 058 (63 392 g Glaidlu L&ae 2 g 4y Uvulas 2 S side
A S T

incisive papilla

maslicalory
mucosa

fatty zone
gingiva
hard palate
glandular
zone

sofl palate

T A
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Oropharynx

p 3L

Stratified squamous 213 & 52 35254 S Oral side 43 Soft palate 2
89 94 Jhu gy Al 9 44 epithelium

Digestive Tube
G adan

3418 a4l 53 (o ) IS Qg 2 Al gilatilu J 5 (g gy Ba 5 ARR (g e Al
sk agd 43 Digestive tube
1Y S L AAR ghik g gl8 Al B e 480
B Tunica Mucosa
103 0,63 453 giih 550 A ALy o 4Bk 1y
- Epithelium

Non keratinized stratified squamous (S JA) g £ 94 4 () adb 3
> (Appendix ' Intestines <Stomach) sa » .8 43 9} 2 epithelium
.2 Simple columnar epithelium

- Lamina Propria

= 9 Lymph elements <Blood capillaries s} 83 6452 438 g adaia 3 12
(59 Jaldi ab & gl Glands Sq 4

- Muscularis mucosa
.“u‘y"‘buﬁﬁJBJ‘ 63&@4&,\2&&“@&}#034
B Tunica Submucosa

Blood (S dlaad &b o 30,52 433 Dense connective Tissue 2 4k 13
A g3 4y (50 Jaldi aa Gl gl ) Nerves <Lymphatic capillaries <capillaries
s A 1529 a5 4 Meissner’s plexus 2 Plexus < Para symphatic & S
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B Tunica Muscularis

AR 5 AL Circular 2 48da Alla 636 350 438 g Lae g aaliogaala
Aaa 3438 A 0 1/3 sl 3 s i o Al Yk b Longitudinal 2 4dh
Smooth <las 13 S s 6 088 o 52 438 o o 4l Striated 2 Wdlas

3 A ¢4 Plexus as Slpam b o3 S e 4y glab e 5593 69 muscle
.34 a sl 4 Myenteric plexus & Auer Bach’s

B Tunica Adventitia

oy golas! g, glaa 3 ddal g 4y et pudala gy d Al A A A S A A 4

3 Mesothelium 2 (> S 53 28 49 ) agd 4 Tunica adventitia 2 g3 S 45
a5 4y A 3 Serosa 2 b gl Peritoneum 2 9 s34 Jgy 4l g 4y 55l s
Sl

diaphragm
: extramural
glands

liver
pancreas

ESOPHAGUS }

epithelium
lamina propria mucosa
<\ ~ muscularis mucosa

-
..
-
.\
-

teniae coli
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16 099 Y Ay A Alide Gl padan o
1: Esophagus

g

BI85 Ea S £ g4 433 Pharynx 3 (> ¢ A Jsb 20cm laidla AISCE qigh 12
:‘5‘9&04\99455‘93,\5Lgﬁ\léo)mﬂamimwé_cgjé\ﬁa‘

B Tunica Mucosa
L JALC& MJJLAS&LM Lgﬁ'fus‘\igh ‘_9.:4,;
- Epithelium

4y AR gl 3 Jald Sy Non keratinized stratified squamous epithelium

Keratinized Js? Jasa 43 53 8 Jad Al Kerato hyaline 2 (8 s b
SRS

- Lamina Propria

¢ sl 3 Lymphatic elements S & 4 > 2 Loose connective tissue
A 5 aa Cardiac gland S 48510 ) (S Jad JS& 4y ISl 6

- Muscularis mucosa

Smooth muscle 2 9 «s A U1 2 S 33 i 4y 3 Ask Submucosa ) Mucosa
03092 AR

B Tunica Submucosa

59 .sapS Jud JL Elastic ) Collagen 3 (55 (o> 830490 433 ud auala 3 2
A2 S Alh 53 4 a8 Mucus gland s

B Tunica Muscularis

L Vb o 4ida A gl od geila odlds I8 oo 9 438 g Liac 543
Skeletal 2 <Slas 13 S 43 Superior g8l 43 > 2 4bk Longitudinal

2 a2 gl Skeletal muscle 2 a2 S A& 1 Adda b Middle 4 <& 8 4 muscle
Ao S A3 i b Inferior 43 31 434 & o3 A Smooth muscle
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SLa 2 3 0 (s 3 Clllds Ak (030, (5 S Jad <l eluda by Smooth muscle
.8 949> Gastroesophageal sphincter 8 ¢ y8b) S 44 0 49 gas

B Tunica Adventitia

(SS9 0y ggas) 9,55 3 (544 A 03 59> AAR udd akaala 3

2: Stomach
b4

3ol e A byl sy gy 3 SARR 2 3 2 03 AR Ly dugia 0 g1 g el
Al AL 445 Sl 44X Cardiac sphincter & Gastroesophageal sphincter
3ol Al laidlun S gild) 2 4 jlaer gl s ) Pyloric Sphincter S 43
Greater curvature 3! Lesser curvature <Pylorus <Body <Fundus <Cardia
ghwﬁgjd\yw\ﬁ 3 ad ) Al cA,U'eJA,:\JJUA‘ﬁt\:ﬁ dodza 0 052 AR
diui pa 49 Lipase ) Pepsin ¢HCL 2 4323 o) adah 93l ga 533 o AR A 9 S
(o G g

16 49 AA% gl oal¥ Al jlaa gama ol Al Claidlu a2

B Tunica Mucosa

159 Jald S A gilaidlu gaiy
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Epithelium

L3 S 53,94 9 3 98 4 A .2 Simple columnar Epithelium (2 Ji)
TR

Lamina Propria

s Reticular fibers \WBC Plasma cell (S 43 (> <02 093 433 mud asaia 3
.4 Jald L) Collagen

Muscularis Mucosa

03 5392 443 Smooth muscle sish 093 3

Mucosal Layer
SIS 533 A 03 sedio e AAR gl glad gL AmT gy 3 Al halda gana
L Gastric pits 2 (> 4ol g 4y gaogm Al 533 S has 4y g32a 3 2 9a I A
a S A alida 49 gl &) glag 12 ¢S Aulas ¢ o3k 4al 44 Foveola gastric
A 6 Qe A (el sigasd sdlida
I: Cardiac Glands
5938 Mucus > 62 QIS S ja gl bl odiila g
Il: Fundic Glands
A o 3 anlliia ad 1o pli Al JSCE 3 o 0 AA8 ey AD gl glaS gaga 3 sdma
S Sl 3 A g Jald @l jaa Cilida S Gus ST Ay gl gl gan g ) JSd Gl
«Parietal cell «Chief cells :45d (s 2 483 (5 931 & S 55 Sfivan) 3 5
Enterochromaffin cell ' Undifferentiated cells <Mucus neck cell
Chief Cells -
25 s A dou (S mdr 4y ) 949> ) ) a st 4 Pepsinogen 2 <l e )a
S A gAY 4 g 53 9l (s A Microvilli oS 4akaw LA 4y o) s IS
Sk a4 258 4 Zymogenic cells 2 ¢ I8
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Parietal Cells -
S fie Ay g 533 <5 9318 Intrinsic Factors ) HCL sdxa 3 s 482
3 &lpaa 13 sl agd 4 Intracellular Canaliculi @ (> 2 4siUS 5 y) g
sk ab a5 49 Oxyntic cells
Mucus Neck Cells -
(538 Bl b Mucus (Als o 52 (Fus (S sl 4 s 3 5 aa 4
Undifferentiated cells -
(Sl Al goaa 5988 o Ak dy g jaa A
Enterochromaffin cell -
35l 53 a0 )9 i (AUS e Al 5T 3 gigigayeh Aaad gy 3 Sl e
Amino acid JAPUD 2 &l_aa 13 5 3l ad asd 49 Argentaffin cells
18 ¢ ) Slua gad gl jaa (Precursor Uptake and Decarboxylation
9 Gastrin 33 g 9} Endophrin g 03l Serotonin ¢4xa 3 &) o
s34 Glucagon

lll: Pyloric Glands

Mucus (2 <l 8 58I A «s2 Branched glands & saiila g8 sl & glas o
S 4l 52 4 a8 Parietal cells 3! Argentaffin cells 243 aS g3 63 <5 9318 oala
LSS Jud

B Tunica Submucosa

Aarh gy g anala 3 g8LY) A gy 3o Ble SO A b0 AR audaia
LsapS Jl A&y mae Meissner Plexus 2 9! Blood Capillaries <l

B Tunica Muscularis

Aiuh Ay o oS Jad S slads gy 3 4y 0 3S) 53 Smooth muscle > @las 13
#LY s sila b Circular Fibers 2 (2 4k Al gia « g8 sLla Oblique Fibers 2 (2
30,6 434 g8l Yk b Longitudinal Fibers 3 (2 48 &

B Tunica Serosa

Loss s Y g8l o33 A 03 (59 Jhu gy Al g 43 g8 jaa Mesothelium 2
3.9 29294 Nerves 3§ Blood capillaries S (A 4 & <2 connective tissue
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Esophagus

Muscularis
externa

* Longitudinal layer
« Circular layer
* Obligue layer

Lesser
curvature

(a) (b)

sphincter antrum
Lumen of 3
stomach Substance
Cell Types Secreted
7 Mucus -
s,” Mucous (protects lining)
3] neck
— | cell
] Bicarbonate
24
=
¥ Gastric acid (HCI)
P% : Parietal
%9 cells Intrinsic factor

(Ca++ absorption)

-

Qv
4 W fﬁﬂ\

~Enterochromaffin- | Histamine )
N like cell (stimulates acid)

| ——\ Chief Pepsin(ogen)

BVERIURN

S A cells Gastric lipase
= &= 4 - m— Somatostati
&> D cells - -
' - (inhibits acid)

AR
G
QUYTH /I

Scons (stimulates acid)
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3: Small Intestine

P NTRY

(s A Aal 59 Caecum 5 5} spS £ 505 A28 5 ) 2 Pylorus 2 o158 A S
16 A AR o 9 62 720cm 2 Jsb

Duodenum 3 Jejunum <lleum

3 J S 930 ga IS 3 (o0 Al pa Ay giganl ) AR 3 addad g3l ga 2 Alig galgS g2
aad g3 ) i gl ga (g g auad 3 Adaal g A il ) g 2 AT gal oS 5ol AAR (gana
Glia puad 2T gy (S b 4y gl g€ 20 bt ales 3 ida (520 53 I A sigiga s sh
16 ded oA A A S Jd

- Valve of kerckring or Plica Circularis

Duodenum 2 (& 2 & le 433 Folds L ¢/ 5l 3 Sub mucosa ' Mucosa 2 12
A S alad 4 Jleum 2 9 B oss AR

- Villi and Crypts

Lamina Propria § Jiig) 3 (Al > @2 @Ik oadila 438 Ak 3 Mucosa 2 12
) A e dda) g 4y

Muscularis 2 > @9 (K38,48 saiila g Al 9 13 :Liberkonn glands
.S U8 mucosa

- Microvilli
LGS Jad JS& 45 Striated borders 2 9) .58 gamy pdaw Gida 3 2
I (A galgS g9
B Tunica Mucosa
P Jad Al giladdls Al S Ak ga 4y
- Epithelium

4i.h | amina Propria ¥ 433 (533 <53 Simple columnar epithelium s
LR PSR
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16 J99 Y 4 > 69 o pad g e il 63 ) (Auka (500

1: Absorptive cells

54398 43 s 939> Striated border > <A hsoSaa S Aadau 031 ) ALA 4
Gl Copd 4y i 58 3 gal o€ g gl dy o Gl (g 1 0 8 A ol da 3 (S galgs
WL

2: Undifferentiated cells

A S Cand 4 Villi 3 9) A )R S Base 43 Crypt b & 3 &l jaa o
.sa s34 Absorptive cells

3: Paneth cells

Peptidase :45d 3 ga A s g g) s 1 I8 S oaeld 4y Crypt 2 ad &laa o
(S9N A

4: Mucus Goblet cells
(59318 s2la a i 4 Mucus 2 o) s Cabga S shald 4 Absorptive cells 2
5: Oligo mucus cells

Mucus aS 3 S 4ulaiy) 4 > 3 18 S o8 L Base 43 Crypt 2 aa 12
Soh 3L Goblet cells 43 (S A 4 53 59 Sgagl

6: Endocrine cells or Enterochromaffin cells

(s Ao & 4y 4ilig Receptor 2.2 29a e (S Villi 42 a2 o) Crypt 4 ad &l aa o
‘Norepinephrine «Secretin 145 s Jou S 1A 4 55 el ) Al g 3
Cholecystokinin 3 Serotonin <Gastrin

7: Caveolated cells

&3 ¢« ¢ Thick microvilli & asdua S chu 041 ) ‘Ugi 49 aS dlaad gl jaa gaa
(S 89 JS J5 49 Chemoreceptors 2 (A (o~ s)aS oa Aldd aduli g gl jaa

8: Migrating cells

. @ lbe 43X Leucocytes ' Lymphocytes 2
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A Al g e gl a3 (S galgS suia oS Ay oA AT ab galgS BB 4y oaa Al
e G g i gilagle 3 ddaal g Ay 9T (5330 (S galgS 9B 4y A s o 8

o

Muscularis Muscularis
mucosae mucosae
ub
Submucosa Submucosa
Circular

muscle of
muscularis

Circular
muscle of

muscularis externa

extema Longitudinal

Longitudinal muscle of

muscle of muscularis externa g

muscularis Z Lymphoid nodule
externa ] (Peyer patch)

Goblet cell

Microvacuolated
columnar cell

Enteric endocrine cell

Stem/progenitor cell Crypt

- il

Enteric endocrine cell

Paneth cell Stem/progenitor cell

- Lamina Propria

Reticular (S g paia 53 43 > 03592 433 Loose connective tissue s 2
Smooth <Lymphocytes <Lymphatic vessels <Blood vessels «fibers

4y JliS aaigloasi s glial 42 5 d 3929 Lymphatic nodules a3 & o) muscles
.68 Jul agd 4 Peyer’s patches 2 J5

- Muscularis mucosa

.03 (5 94 092 448 Smooth muscle 2 1

B Tunica Submucosa

&) glas J\Mﬁé@hgd‘\,}\é&ﬁ‘\;\ Duodenum < caéom&@dyb&\d
A5 galgS 59318 Mucus o sl asi 42 Bruckner’s glands 2 (> @2 19354
A o S S ) il 4y salgS 3 g 558, 9 Tonicity
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B Tunica Muscularis

4AX Circular muscle ! Longitudinal muscle <Oblique muscle 3 48a 13
L2030

B Tunica Serosa (Tunica Adventitia)

RER-BYT 43X g9l jaa Mesothelium 2 ) AA% @u} ‘u.ala QK]

Blood vessels
serving the small

Microvill
(brush border)

— Lumn

/L Circular folds
(plicae circulares)

(2) Smallintestine Bcod

g
2
=12

-
p#
[
~,
s
-

b
-
-
5

(
:
Intestinal J
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4: Large Intestine

st 2

S Rectum <Colon «Appendix <Caecum 2 3 2 180cm (2 Jsb (> 18
.89 bl SS9 A Anal canal

o Lett colic
(splenic) flexure

Transverse colon

A

" ) 4
v

Haustrum
Descending colon

Ascending colon

Cut edge of

lleum (cut) mesentery

lleocecal valve
Teniae coli

Sigmoid colon

Cecum
Appendix
External anal sphincter
B Mucosa
3563 A28 o gilaidla Al 2
- Epithelium

s 433 e 58 A Simple columnar epithelium 2

5419 sl 3 (53 d S 3md Goblet cells 2 3 s A 45 Villi 9 Crypt oalsS s
3 $Acs 90l g8 s Mucus secretion il gy o dle 438 523 g3 iy gl 24l
S 4158 2914 Paneth cells ¢80 43 adl 33 99 gd ddaul g 4y sal S 59l

(53 aS A4S gal g8 gaia oS Sl Ay (o AT 60 aa Cpl S o) 3 s L a9
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- Lamina Propria

Ja! Lymph nodules 305 53 Sy (A 03 (554 052 A3 ud andala 3 g 48k 12
NEE S

- Muscularis mucosa
.28 Jud Lymph nodules (2 (S $5la sid 4y g) 03 Ak Thick 4asdua o g (o 19
B Sub mucosa
03092 A3 i auala 3 o Al 12
B Muscularis

«alud) @ﬂhQCircumrwﬂ,\huJ&\dﬁodam&ﬂ,\ho\gddwﬁ,\hu&bc
Colon 8 Rectum 43 s> . A <l Longitudinal & Ysh 2 4k 2 K g ¢
J2s Tenea coli 49 (A ¢ 229 K& 4y gadia gupa o dild) Buda Al S
TR

M Serosa

4 Appendix Epiploica 2 (& <03 (SS9a81 3 Adipose tissue S and dlad g3 2
NEEU Y

Appendix
sAJsh 2,5em > 02 4d  JAlal S,9 05 Caecum 2
163 J99 oA 4 o Glaiilu e
B Mucosa
1ol (SSgasl ) sigil e Y 2
- Epithelium

49 s Villi cg2 29292 Microvilli o8 > <2 Simple columnar (2 Jiu
(5 Gl ) 2 el g jaa ) Sl 3 A (e ad Paneth cells 2 6y 3laad oS
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- Lamina Propria

Lymph nodules )i <lij 4S9 & 0 dﬂom&@d@dw@hu
L83 Jald

- Muscularis mucosa
03 gl g 5 0 AS) (bl 4y a9 54 3 Nodules g gbial 2
B Sub mucosa

Ja! Nerves ) Blood capillaries S A8 43 5 82 (5 9 5352 434 e asaia 3
NEETS

B Muscularis

S 8L collay odlds 00 00 590 90 AR gk 993 2 03 Al AS U
03 S gl Nsh U Longitudinal 2 2 4%k A&

B Serosa
_odow‘\i'&@de«b&j Mesothelium AQL.’LQJ&J,\JJJSAJAJSA

13 (19 49 Mucus glands (& ¢S Jad @l glad Gald Js9 52 S Appendix 4
(934 sala agi 4 Mucus 2 &) gl

i o8 Ldigy 0 e giih g 518 3 salsS 6 3 Appendix o 3159 4S J9 Al 4y
L9 aS sk gaa A (5 )

13 > Sl S JAI 4 Mucosa 2 lymphatic nodules 59 Jds? s 554 4
S8 Js# 4 Sub mucosa L lymph nodules

Rectal Anal Junction

Simple columnar 2 (> .69 (AR Ay sal98 93 3 Anal canal §) Rectum
4 Qg padi (8 4y gl Goblet cells 2 9«5 9d Jugy adasid § 43 epithelium

.82 25294 S Anal canal

Stratified columnar 4 Simple columnar epithelium 482 S Anal canal 4

¢k Stratified squamous epithelium 43 8 A% 3 ¢yl 5334 or Cuboidal

TR Y
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16 Jge sV A o Gl Al

B Mucosa
re A Al g
- Epithelium

4 by S sishles 4 A 52 Stratified squamous epithelium S 55 n s 4
o2 Job 53918 3 (s plh 5314 Keratinized stratified squamous epithelium
u-'\'fjhd\dﬂﬁﬁ,\huh&us Rectum 4 cui‘\i.'uﬂus&ﬁ@:\Anus K] @2 as
.63 a g8 4 Rectal columns of Morgagni 2 (> ¢sbSa Folds <l gil)

B Sub mucosa

Tusia > A8 gl 03 SOU o AR 3 s dsa g Ay AVsh A g S gd 4y
13 A (AU S o A e d gl 590 45 fle Gladdle sy g A
.54 a i 49 Hemorrhoids b Piles & <l

B Tunica Muscularis

b lae JA) 3 S AR iu 4y Rectum 3 54 03 LG 49 8 988 3 galgS 3 N
oS 4 gdlac ghbida 3 g 59,8 Internal anal sphincter 8 il ) cualiua
S5 a 88 4 External anal sphincter 3 g )18 S 153 gld 4y ) e 3 2280 3

:Morgagni column

9 s sSug 00k (5o )) 2xBa 0 ja g D (558 A e (S sl Ay gl ga Al 2l
o A ) ga adale g9 Adla) ) Ay

Gl gl La) Jlga adar 2
Pancreas

u.ubﬁl,g

523 > s A IS8 Exocrine 2 a8 ¢ Endocrine 2 ad A2 03 528 Mlix 682 12
AS3U AT gy AAR ARAI A 03 5 9 Jau g 4dawl g 4 Loose connective tissue
a9 4L Lobules 43 058 ) JA) eliiia g2
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gallbladder >~ common hepatic duct

common .
bile duct accessory pancreatic
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Excretory Ducts of Pancreas

- Centro acinar duct
- Intercalated duct
- Inter lobular duct
- Intra lobular duct
- Main duct
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Liver (Hepar)

A

Function:

- Hemopoisis in embryonic period
- Detoxification

- Glycogen lysis

- Proteins production

- Bile production

Liver Circulation
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Histology of the liver
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Hepatic acinus: Functional unit of the liver.
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Bile Excretory Ducts

Intra Hepatic duct
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- Lamina Propria
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Integumentary system (o us‘ 1§ g

Integumentary system

Al (S 94 9
16 s Jhg 53 e 099 Ayl 12

B Skin S
Function of Skin
- Protection
Barrier function
J‘U‘il\xuﬁﬁ 635)\94.1'0\}\4\43\94\3.4&5\4&GJMLAJ:\H
o A JAN s A ojlal A gl g A A

- Defense
- Homeostasis
- Reception
M Derivities of Skin <\iida Swgs 2
- Nails
- Hairs
- Sweat glands
- Sebaceous glands
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Skin Structure
Claidlas S go

Dermal papillae

Pore
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* Eccrine sweat g
Déiiih * Arrector pili mus
s Reticular — : ﬁepaoepus (oil
layer air follicle
* Hair root
Hypodermis
(subcutaneous
tissue)
Cutaneous vascular plexus
Nervous structures > "
* Sensory nerve fiber ) .
« Lamellar corpuscle Adipose tissue
* Hair follicle receptor
(root hair plexus)
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.9 Jald tissue
(s Ly o QL uas () ga 21X 45 Epiderm ) Derm -
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Stratum Granulosum H

o S a sl Ay A o0 il aa ) gab Ul 08 (s gdio g9 433 b 4 33 0
¢S Jig a& Granular layer 43 g2 <S8 JAd Keratohyaline granule

Stratum Lucidum H

>l e dadi 3 o S aBhighlu 4y gl a3 A s Al ABlidio gy o
433 Keratohyaline granules 2 gla 13 > 03 8393 94 s 88 Keratohyaline
A sldda

Stratum Cornium R
LSS Jal &l jaa Keratinocyte 3 (S Al g3 4y

Keratinocytes

Epidermal
\ Desmosomes dendritic cell

A
Stratum corneum. Cells are dead;
| represented only by flat membranous
sacs filled with keratin. Glycolipids in
extracellular space.

47 Stratum granulosum. Cells are flattened,
== —organelles are deteriorating; cytoplasm
full of granules.

Stratum spinosum. Cells contain thick
— bundles of intermediate filaments made
of pre-keratin.

Stratum basale. Cells are actively
dividing stem cells; some newly formed
"~ cells become part of the more superficial
layers.

— Dermis
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Skin Color
SE (S gy 2

A o)) oy shalss st Ay SO Sy

Carotin -

9 254 Yellow 4Ls 41 gila 3 Carotin & S5, (S 3
Dermal capillaries -

.69 Red & Ugw S Sugy 3 aaud 3 43 Capillary 2 Swg 2
Melanin -

LSS i S o) gl b Brown @ (Sduigy 3 (A (A8 A aitla 2

Diagram of the epidermis and electron micrograph of a
melanocyte

a. This diagram shows a melanocyte interacting with several cells of
the stratum basal and the stratum spinosum. The melanocyte has long
dendritic processes that contain accumulated melanosomes and extend
between the cells of the epidermis, which are also visible on the
electron micrograph. The Langerhans’ cell is a dendritic cell often
confused with a melanocyte but is actually part of the mononuclear
phagocytic system

and functions as an antigen-presenting cell of the immune system in
the initiation of cutaneous hypersensitivity reactions (contact allergic
dermatitis).

b. The melanocyte reveals several processes extending between
neighboring keratinocytes. The small dark bodies are melanosomes
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Dermis
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Arrector pili Muscle -
oSl 4y g g Lagad o1 Joy S S A 4y sty g 3 @las 482
» o Hair follicles -

Sweat glands -
Sebaceous glands -

o \%@ Papillary Dermis
\ «;
I~ = Reticular Dermis

.

S

Light Micrograph of the Two Regions of the Dermis

The Dermal Papillae Are Extensions of the Superficial Papillary Layer,
Which Consists of Areolar Connective Tissue. The Deeper Reticular
Layer Is Dense Irregular Fibrous Connective Tissue.

——— Epidermis
Papillary
layer

— Dermis
Reticular
layer S

=
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Lunule Lateral
nail fold

(b) Nail bed Bone of fingertip
Figure 4.10 Structure of a nail.
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Structure of Hair
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Hair Follicle
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Hair Follicle Histology
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External root sheet -

uﬂab A @S A ‘;‘5‘4 A g bl ) Lalisa o Glassy membrane
.63 4l 5 s Stratum spinosum 2 Epiderm 2 !

Internal root sheet -

S 624 .6 ) Ve Keratohyaline 2 &l aa (ugy 599 (o 83 4luha o jla Keratin &
169 s s U b g 0

Henle layer :I
03 554 0 50 43R gl aa gl gan Auk g0
Huxley’s layer :lI

o S p s 4 5 a3 08 e s AAR T aa g3yl sl A0
.s2pS8 Jud ad Tono fibrils 315 g3 o) Trichohyaline granule

Cuticle :1ll
(Y s 94 492 AAL gl jaa 913 Keratin s84d LB 5600
The hair follicle is divided into three segments

> The infundibulum extends from the surface opening of the
follicle to the level of the opening of its sebaceous gland. The
infundibulum is a part of the pilo sebaceous canal, which is used
as a route for the discharge of the oily substance sebum.

>  The isthmus extends from the infundibulum to the level of
insertion of the Arrector pili muscle.

»  The inferior segment in the growing follicle is of nearly uniform
diameter except at its base, where it expands to form the bulb.
The base of the bulb is invigilated by a tuft of vascularized loose
connective tissue called, not surprisingly, a dermal papilla.
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3 oS AAT S b 4y S gy 3 A g Ay ) e A8 599 3 (2 Excretory part
S Transional lips <Nail bed 43 5 2 35350 S Sug 4 83 0 #8 ON

Jad o Il A3l 4y (S salli Ay il 3 9 55 9 2 sisuY 3 s AL S Glans penis
83 (5 94 5 352 433 Columnar cells $) Cuboidal cells 2 43 1 I8 a8 3, (58
teapS G @laa g8 Y sara

Principle cells (Clear cells) -
Mucus Producing cells (Dark cells) -
Myoepithelial cells (Spindle shape) -

Sweat Glands
Sweat glands are classified on the bases of their structure and the
nature of their secretion.

Two types of sweat glands are recognized:

e Eccrine sweat glands

Eccrine sweat glands are simple coiled glands that regulate body
temperature. Eccrine sweat glands are distributed over the entire body
surface except for the lips and part of the external genitalia.

e Apocrine sweat glands

Apocrine glands are large-lumen tubular glands associated with hair
follicles. The secretory portion of apocrine glands has a wider lumen
than that of eccrine glands and is composed of a single cell type.
Apocrine sweat glands are limited to the axilla, areola, and nipple of
the mammary gland; skin around the anus; and the external genitalia.
The ceruminous glands of the external acoustic meatus canal and the
apocrine glands of eyelashes (glands of Moll) are also apocrine-type
glands.

Edit And Design By: mr.18

(K.efagafuu-ah Naﬂ; Amani)




(c) ket igitaklsibran
- bab o S5 gt Al S 944 9

Kinds of Sweat Glands

* Eccrine Physiology Relating to or Denoting Multicellular Glands
Which Do Not Lose Cytoplasm in Their Secretions, Especially The
Sweat Glands On the Hands and Feet.

* Merocrine (Producing A Secretion That Is Discharged Without
Major Damage to The Secretory Cells)

* Apocrine (A 4aia 4 g 223 (ul)): Relating to or Denoting Glands
Which Release Some Cytoplasm in Their Secretions, Especially
Sweat Glands in The Armpits and Pubic Regions.

- Axilla
- Anus

- Breast Area
The Secretory Portion Of Apocrine Glands Has A Wider Lumen Than
That Of Exocrine Glands And Is Composed Of A Single Cell Type.
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Urinary system . ‘_,J 9

Urinary system

Hepatic veins (cut)

Inferior vena cava

Renal artery
Renal hilum

Adrenal gland

Aorta Renal vein

Kidney

lliac crest

Ureter

Rectum (cut)

Uterus (part

of female

reproductive Urinary

system) bladder

/ Urethra
16 B g AAR g8 el A a6 allen Sl gy 12

B Kidney S0
B Ureters A galla
B Urinary bladder 4lia
B Urethra Jala

S A AAR 0y 3 dag 0 Ay alleii (533 ) ga ALalE and
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1453 (5 58 )kl 3 5a Metabolites ¢ Jgi2 W
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Juxtra glomerular cells -

4 Blood pressure 2 (34088 13 (> 945> (U asi 4 Renin 2 g 1d
A Jsu S Jas

Mesangial cell -

084098 483 g Erythropoietin 43 (A8 2 919> (U ol g1ad soaa 1
A Jau S s 4 RBC 2 saik Bone marrow 4

Acid base balance &

uﬁd-“)uu:":‘csﬁﬁ;‘):judjﬁuﬂuj‘ G A gl o A ¢ Al Al )l ga PH 2

o™

Water and electrolyte balance H

Kidney
TSt
s JR S Right upper quadrant 43 8 s 8 J5& L& 4 Ly el

T S 0 A

LOOS 4 (> psS 62 .9 i gy Adan) 9 4y JomuS g3 343 Ggpm -
(Renal capsule) .2 s 3& 49> 433 connective tissue

3> 4asS oS Ja sl A Hilus 3 (S8 093 (o oS Anbau JAla 4y -
433 aali ga2 aa Ureter o) o2 4l gam ) g s1i0 3 Blood vessels
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B g 3 S s 3 Minor calyce & .S Jéug 3l calyces

Edit And Design By: mr.18

(Kefayatullah Maib Amani)




(c) ket

 Renal papilla 522 4 (= .6 5%5 a5 4 Renal papilla 2 o jUly A& -
s 4aMA Collecting tubules s 10-25 2

Filtration Barrier

04 g o 0 9 AAR il g el N

Capillary Endothelium N
Basal lamina W
Podocyte B

Glomerular basement 2 (& ©ap19 sLEE 551 438 g8 LA gy 30yl g 540 0
LSS Ua Ay g gl O 3 (S BB 5 9 b 4y > sl p 88 4 membrane

parietal epithelial cells parietal layer
basal lamina of Bowman's capsule

foot process of
podocyte podocyte
subpodocyte
endothelial iaeed

glomerular capillary
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INTERSTITIAL CELLS

The connective tissue of the kidney parenchyma, called interstitial
tissue, surrounds the nephrons, ducts, and blood and lymphatic vessels.

These cells are:
> Fibroblasts,
» Macrophages
» My fibroblasts
IR A 099 (Susan
Renal cortex W

Granular & o) 4303 oy ¢l )1 43 Renal corpuscle 2 §) A Sy s ) gai 48 3 1

(6 4 s
Renal medulla H

Base > 03 s o 92 48 gigilaidlu Medullary pyramids 30 gy 3 43 5 1
S S92 4 Renal papilla 2 (2 Apex § 4> 5% 43 Renal cortex Susicw 3
_uiiﬁ AA

3 AR Add Al 45 JAN Cortex 2 Medullary rays S5 g1 435 Medulla 2
a5 4 Renal columns of Bertin 2 ¢S J& S shald 43 Medullary pyramids
5925 Lobe 2 SU53% 2 Cortex 4ag e 428 2 g Pyramid A sl

Uriniferous tubules
16 A 292 Uriniferous tubules 4139 o 53
Nephron -
(g g Alaidla o) s ohadi g S ) ghde 3 (9 (s Jsb sus 30-40mm A O
Collecting tubules -

LSy U952 20cm S dsh s A
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SR 3 Qg R | sy sy Oslie 9 Ao gmad sigig R 3 S 0d S L S sin 0 4y
159 J99 s Ay A (59 sy AAA A

Proximal convoluted Tubules -
Henle’s loop -
Distal convoluted Tubules -

1: Renal Corpuscle
L Lgyﬁw‘\ﬁ‘giﬁ@ﬁ\].éu% @Aﬁ\gﬁhﬂi&nﬂﬁ@\gﬁé\ﬁﬁ
Bowman’s capsule H

0,92 433 sadia 9923 gl s A 1B S 1Al 4y Sl 2 Glomerulus 3 JgesS 1
103 (5 9

External or Parietal layer -

3 Jiu) 12 a5 98 Jugy Adaud 3 43 Simple squamous epithelium 2 4&ds 1
Cuboidal 43 Columnar epithelium & 4 S £ 3,4 43 Tubes 2 Nephron
¢ o 3k epithelium

Internal or Visceral layer -
203092 48 gil jaa Podocytes 2 48k 12
Glomerulus H
.03 A s 0 3 Blood capillaries @

4y b Efferent arteriole o 433k ,d S5 9)) 49 b Afferent arteriole 3)
(' Glomerulus 43 = a3 Capillaries 2 S @i 4 dadlipd Sy

Basal 3 x> psS S Jis Lobule of glomerular 45 3.8 s Capillaries 2
A4l 5 S glald 44 Capillaries 2 Basal lamina 14 . J18 g3k [amina
Addia) g plidad o gy S8, 813 SL (5 68 Abala) 43 Capillary o Jo9 Jasa 4 53
3D psS s A58 a8 4 Mesangial cells & @ljaa dlaad g S 2 4 A (568

s 8 & 43 sdia Phagocytosis
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Bowman’s space B

S Jad Alald b 5y i 5 Visceral layer ) Parietal 2 Bowman’s capsule 2
.54 agi 49 Bowman’s space 2 (>

/" macula densa\".\ )
s\
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o == Glomerular filtration: Water and solutes
smaller than proteins are forced through the

capillary walls and pores of the glomerular
capsule into the renal tubule.

) = Tubular reabsorption: Water, glucose,
amino acids, and needed ions are
transported out of the filtrate into the tubule
cells and then enter the capillary blood.

@ == Tubular secretion: H™, K™, creatinine, and
drugs are removed from the peritubular blood

and secreted by the tubule cells into the
filtrate.

Afferent arteriole
Glomerular

capillaries
Efferent
Cortical arteriole
radiate
artery

Glomerular
capsule

Rest of
renal tubule
containing
filtrate

Peritubular
capillary

To cortical
radiate vein

Three major
renal processes: Urine
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The parts of the nephron are indicated by number

1, renal corpuscle including the glomerulus and Bowman’s capsule.
2, proximal convoluted tubule.

3, proximal straight tubule.

4, descending thin limb.

5, ascending thin limb.

6, thick ascending limb (distal straight tubule)

7, macula densa located in the final portion of the thick ascending limb
8, distal convoluted tubule.

9, connecting tubule.
9%, collecting tubule that forms an arch (arched collecting tubule)
10, cortical collecting duct.

11, outer medullary collecting duct.

12, inner medullary collecting duct.
capsule

outer
medulia

inner
medulla

papilla

T A
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Schematic diagram of the renal blood supply

Approximately 90% to 95% of the blood passing through the kidney is in
the cortex; 5% to 10% is in the medulla.

Aorta — Renal — Segmental — Interlobar —» Arcuate —» Cortical — Afferent
artery artery artery artery radiate arteriole _l
artery
Glomerulus
(capillaries)

Inferior = Renal #=— Interlobar €= Arcuate = Cortical «=— Perifubular «=— Efferent J
vena vein vein vein radiate capillaries arteriole
cava vein

Juxta glomerular complex
169 s e 9 434 gl jaa g0 4 Complex 12
Juxta glomerular cells &

152 540 S Aluh dbagia 49 Afferent arteriole 2 ¢33 45 Glomerular <l_aa )3
9 ou9te Al ¢l a3 dxy o ) cuald Epithelioid Smooth muscle & (& ¢«
A d8u S s3> 4 Renin 2 @) aa 1 g 1 13 2l gy (S a0 sl 4y

s A Jsu M S Blood Pressure regulation 3 454 )laaa

Macula densa cells &

Efferent arteriole ! Afferent 2 (S £ 9 Ji& 4 Distal convoluted tubules
(88 VA (a8 Erythropoietin 2 (o 1S 2 «s A IR & jaa 13 fda

.S58 19 a2 Extra glomerular cells 45 §) a2
Mesangial cells B

cRegeneration 2 (> ¢S J19 a8 Extra glomerular mesangial cells 45 s
.64 s & 44 513 Phagocytosis s! Supporting
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2: Proximal convoluted Tubules

S 3 £9,4 433 Urinary pole 2 Renal corpuscle 2 ¢ 3 Jsk 14mm > @8 12
s A el ¢, 9 Henle’s loop

4y A g9 b 2 Simple squamous epithelium Jiy 2 S 94 -
.64 s34 Columnar epithelium

Brush border 2 (2 ¢S J& Microvilli S 4akaw 031 ) 43 63l s a3 -
Sapall IS 4y

s ,k9 Vitamin ¢ 8! Protein <Amino acid < JsSs!S <NaCl 4aul g 43 siga 55 (532
NERPTIXCY

3: Henle’s Loop

S (e 4 Distal convoluted Tubules ) Proximal 2 438l g g5 saiila (g8 12
S Descending part Loop of Henle 3 s A A x> .c ) 2
Simple squamous 2 . asS 2 < be 433 Ascending part loop of Henle
89 554 Ju g Al 9 44 epithelium

Proximal Straight Tubule
The cells of the proximal straight tubule (i.e., the thick descending limb
of the loop of Henle)

thin descending limb
thin ascending limb

Thin Segment of Loop of Henle
The thin descending and ascending limbs of the loop of
Henle differ in structural and functional properties.

® Type | epithelium,

e Type Il epithelium,
¢ Type lll epithelium,
e Type IV epithelium,
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Distal Straight Tubule
The distal straight tubule is a part of the ascending limb

of the loop of Henle.

distal straight tubule (thick ascending limb of the loop of Henle)

4: Distal Convoluted Tubules

Cuboidal epithelium 2 «s 3 I &l 53 Collecting duct ' Loop of Henle 2 12
S dadaw 0l )l 4§81 a3 2 Microvilli d9dae Aaig a5 b Sy ddand g 4y
LSS Jad
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//’:momal tubule Distal tubule

Glomerular HCO4;~ Glucose and
NaCl H O ammo acids

(to.renal pelvis)
Collecting Tubules

3 gl AR I o 63 s 8& 9 434 Distal convoluted tubules 2 Tubules 14
13,598 483 S Renal papilla 4 (2 4wl 42 Papillary ducts of Bellini
.69 $.54 J g daul g 43 Cuboidal epithelium 2 Tubules

Excretory Portion of Urinary system

Pelvis and Ureter :1

oS Hilus 4 (Sosicn 3 (A sl a g 4 Pelvis @ 43 3 g gia o) (S ureter @
o Al 550 L 999 3,52 9 Jluy sk Minor calyces §) Major 4 s A )2
(S S5 9 43R g pa

(S 583 (Hla i g g & 43R Pelvis 3 A s Jsb sus 25cm 2 @il Ureter
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Tunica mucosa B
Epithelium -

S gy Al g 4y gil s sk 4.5 3 > 83 593 433 Transitional epithelium 2
O3 (5 g

Lamina Propria -

35234 Lymph elements %3 > 54 o 5> 433 Dense connective tissue 2 12
.9

No Muscularis mucosa -
Tunica submucosa R

O (5 94k 0392 43X Loss connective tissue 2
Tunica Muscularis H

Longitudinal (S Jal 4 &dlae Ak 533 (52 4338 Lea 41 Smooth muscle 2
(s d s s8la Circular (S g oA 43 o) ANk

Tunica adventitia B
.64 2923 Fibroelastic connective tissue S 48 53 4y

Jiu g3 4ol g 43 Peritoneum 2 4abu Anterior & =) Ureter 2 4 Pelvis 2
03 (5. 94
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Photomicrograph of transitional epithelium
(urothelium)

Urinary Bladder :2

16 Jge oY “ Oladidbas vl
Tunica Mucosa B
103 (g 9 oSl AR 43y gl
Epithelium -

Ureter LB o Caldua o 83 9 Jau gy 4dawl 9 43 Transitional epithelium s 2
23 (594 0 450 AAR giljaa shiks 6-8 3 (g g3 il 4

Lamina Propria -

S 4 9 03 s 94 5 492 4R Connective tissue 2 (o s B Y S
.S i Mucus glands 21 g

No Muscularis mucosa -
Tunica Sub mucosa B

.03 (5 94 0,92 444 | 00s connective tissue § 2
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Tunica Muscularis H

2 b External o Internal (o 83 59 o393 433 gk Lac g3
il s slla b Circular 2 44k Medial o) ¢ <) Y sb U Longitudinal
S A

Sphincters 2 S 153 5L& 4 gl s 3 ureter 9} urethra 2 dld) &b Medial 2
LS I25 A gilaidlu

Tunica adventitia H
NENBYEY 433 Fibroelastic connective tissue s 2

.69 s 9% Ju g Al g 43 Peritoneum 2 Superior border A g St 2

Basic structure of the female urinary bladder and urethra

The triangular region defined by these three openings,
the trigone, is relatively smooth and constant in
thickness, whereas the rest of the bladder wall is thick
and folded when the bladder is empty and thin and
smooth when the bladder is distended.

Ureters

Opening of ureters

\ i
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Urethra :3

TS B (S Al gl Ady U Ay Adsldal

Male urethra

103 590 90 AAR oA 903 9) s A Jsb s 15-20cm 2
Prostatic urethra -

Prostatic ' Ejaculatory ducts ¢ 32 .S Urethra ¢2 43 <« Jsb L5 3-4cm 2
.S 44iS olands

03 (5 9 Juu g3 4daud 9 43 Transitional epithelium 2

Loos connective 2 (o 4498 s 3929 48k Lamina Propria ¥ Jidyl 5
Littre’s glands 323 g3 o) L) Fibroelastic oS 43 8 .94 o 9 434 tissue
69 Jald

Membranous urethra -

Bulb of Corpus cavernosum 2 433 Apex of Prostate 3 . ¢« Jsb 1cm 12
Stratified or pseudostratified columnar 2 4dua 13 5 8 aial (5 6
03 (5 94 Jiu gy Al 9 49 epithelium

Spongy or Penil urethra -

FOssa 3 (o 03 pmugia 0 A3 g (A 633 s A Jsb 15cm 43 1 4

dhul g 43 Stratified squamous epithelium $: 3 ) 224 285 43 navicularis
Pseudostratified columnar (2 diis) (A B2h 21 B (s sd S

89 s34 Jug dhul 3 43 Stratified squamous epithelium & ! epithelium

Female Urethra

3 S B Ay (A oy Aem (2 Jsb ) o3l AT Urethra 4d d 3 B

3 Stratified columnar 2 S 43z Adda 43 <Transitional epithelium
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P A A b 52 4A% Loos connective tissue 2 2 48k Lamina Propria
.68 JA Mucus glands dlaad g S

03 590 392 44X gb 993 3 Smooth muscle 2 (2 13 Tunica Muscularis

Internal urethral sphincter
(smooth muscle)

Prostate

External urethral sphincter
(skeletal muscle)

2nd bend when penis is flaccid

Penis

Navicular fossa

1. Preprostatic part of urethr:

2. Prostatic part of urethra

Deep perineal pouch
Perineal membrane
Bulbo-urethral gland and duct

3. Membranous part of urethra

1st bend

4. Spongy part of urethra

= External urethral orifice

- Ay
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Endocrine system e )5S 5]

Endocrine System

Al (3l S g3)

Pineal gland

Hypothalamus
Pituitary gland

Thyroid gland
Parathyroid glands

Thymus

Adrenal glands

Pancreas

Ovary (female)

Testis (male)
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Hormonal Control Mechanisms
Three Basic Types of Control Mechanisms.

a. Endocrine Control: The Hormone Is Discharged from A Cell into
The Blood Stream and Is Transported to The Effector Cells.

b. Paracrine Control: The Hormone Is Secreted from One Cell and
Acts On Adjacent Cells That Express Specific Receptors.

c. Autocrine Control: The Hormone Responds to The Receptors
Located On the Cell That Produces It.

_a&\ﬁabjdubddﬁ\jbé\u%044.93.4;.433\3\4'9 Aaad gy 3 alewsn 42
Hypophysis or Pituitary Gland
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100 s 9 0 90 AAR gy (g3 Al o T Al IS 3 028 a5 IR s Turcica

Adenohypophysis (Anterior lobe) B

alawl g 43 Pars tuberalis 2 (> b a5 4 Pars distalis 2 Caud al28 A 5 g2
43 13 75% 2 34X 113,698 I al 9a S 1 9A gLl 44 8l 2 Hypophysis 2
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Chromophil cells -
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163 o S g A gd 093 Ay (bl Ay SO

Acidophil cells :a
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rd Adgd 098 4y 2 &l 2

| : Somatotroph cells
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(S9N A Aigiga 8 LH o) FSH 2 2 asS
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Sidps Ak Ol S 520

Chromophob cells -

Jad (9 o S a D sl 4y ) (g0 aS AT 5T Jidgag S B il gl jaa o
NTX

L5354 43 0 50% s 3 Pars distalis 2

paraventricular nucleus supraopfic nucleus

k

hypothalamohypophyseal tract

optic chiasma

pars distalis

" posterior anterior lobe

Pars Distalis

1) Connective Tissue Stroma Stained Blue.

2) The Sinusoidal Capillaries Contain rbc Stained Yellow.
3) The Acidophils (Ac) Are Stained Cherry Red.

4) The Basophils (Bas) Stain Blue.

5) The Chromophobes (Ch) Unstained.
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Middle lobe H

A A0 S 4 A asS 919 Melanocyte stimulating hormone 2 12
S 0 pAd S Pars tubularis 43 43 sisa 98 Jgi 12

Pars Intermedia

LS9 3 sh MISH 2 S i g 5 S) o) 59,90 43 31 20% 3 3 A&y 1
Pars tubularis
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o3 4Ad daglaa
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A
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caladi oy Neuroglia @ Qsuss @ (> ceab asd 4 Pituicytes 2 @l aa (A p g
(S8 A 6.0l a i 43 Herring bodies @ (o (A8 dlaxd g1 (S 43 0 g3 4y s A
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13,5 9518 <25 45,5 Anti diuretic hormone W ADH 2 (& O3ud 2 &y -
A AU sl g s Ay 58,50 3 Ogau R

Opitic
chiasma

Axon Arterial blood supply

Posterior lobe
Capillary bed

Venous drainage

Anterior lobe
of the pituitary

v +

ADH Oxytocin
Kidney tubules Mammary glands

Uterine muscles
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Cord of beta (3) cells seceting
insulin into capillaries

(c)
s ki Microscopic s*adrenal 2
43 n o medulla ) Ahia 53 88 3 Uy 2

- Adrenal

Cortex

— Sex hormone=
secreting area

- Adrenal
medulla

Medulla

(Kefayatullah #aib Amani)

Edit And Design By: mr.18



(c) ket

Diagram of the blood supply to the pituitary gland

The hypophyseal portal veins begin in the capillary beds of the median
eminence and infundibulum and end in the capillaries of the pars
distalis.

P e

after passing Sow

Hypopitnseal portal veins canry

e
....... Neurcsecretions and adenohypophysis

Specific secretory cells of

adenohypophysis influenced
by meurosecretions
frorm hypothalamus

s
f@mrenaTho

Development of the pituitary gland

This diagram shows sequential stages (a to c) in the development of the
pituitary gland.

wi® | posteriorlobe
pituitary /
giand | anterior lobe /.

Rathke's
pouch
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Thyroid Gland

NR S AA B Ay 5 0a 0 (A oS Jsedi 43R ) g8 gagea A alesn (il S g o

A

Thyroid cartilage Epiglotiis

iIsthmus of
thyroid gland

Trachea

Left subclavian
artery

Left lobe of
thyroid gland

Brachioccephalic
artery

Aorta

(a) Gross anatomy of the thyroid gland, anterior view

Stromal layer -

Dense connective 2 > psS 83 5 98 Juugy Ao g 4y J oS 99 3 43R (49 3
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Hormonal controls of ionic calcium levels in the blood

PTH and calcitonin operate in negative feedback control systems that
influence each other.

Adrenal or Supra Renal glands

39 NS ol pal A Cortex 2 52 (> 02 045> 438 43 5933025 oA

SO s AuSA 2 4agS 0244 Medulla 2 4 o) A3 sldie 445 Mesoderm
ahau) 9 43 Fibrous capsule g2 3838 o 8, ) ¢Liia 433 Neural tube 2 3
Blood #2452 438 Reticular fibers 3 (> 4asS ¥ 4 Septa 2 .63 ¢.9& Jug
oA AT JAN a8 3 Nerves 9 capillaries

Cortex adrenal B
100 850 434 ik g 1 Al ) seu0 A Ll g8 0
Zona glomerulosa -

2 Qe 2 ALK G 3131 3 Mineralocorticoids 3 o 03 4l 4S 3l 6 g
.¢9 Aldosterone

Zona fasiculata -
.¢? Cortisol (2 JYa A 3318 33 Glucocorticoids 2 (/> o3 Al dadla o g
Zona reticularis -

44U ) Progesterone 9! Estrogen 2 4dgiga) R ouds dbdd &) jaa A g
.53\ A Testosterone ($aus8 i

Edit And Design By: mr.18

(K.efagafuu-ah Naﬂ; Amani)




(©) ket

Medulla adrenal H

S A IR A 58 D s ald AL g san Gl Ak g
Aaad g S a Dbl 4y 58 a2 63 9 J g Al 9 43 Blood capillaries @
S Al Ky (5 ) gual 4y ddaul g 43 Potassium bichromate 2 (& s 352 &) )
4 9 a3, 50 ab a g8 4 Pheochrome cells & Chromaffin cells 2 45& 4
318 Norepinephrine (2 J39 5 (> ¢S Jad 13 dacd 093 1 (S 2 Db gl
.63 Epinephrine (2 s

Autonomic ganglion (S 43 Medulla 4 3¢ 3 s 433 Chromaffin cells 2
A 292 b cells

Chromaffin system or Para ganglia

Calad oy g3l a3 Medulla 2 2 2 Adrenal 2 (> 2 &l s sdi8) gy dlas g
Carotid ' Para aortic bodies of zuckerkandle 2 38 s 8 &1 (533 s A
.83 Gl 433 & Aortic bodies

Pineal body or Epiphysis

3ol Al Laidlun 3, 3 Juag o (s au g Ad plad o ddau) g 4y LBl (592 2 12
(S 594 4 4AL gl jaa A Neuroglia 2 8! Pinealocyte

(s aad o) Cualaa (63 alea) @A 9 12 Corpora Arnacea or Acervulus
.$594155 3 34 Melatonin ) Serotonin 2 (A «s A @4

Pineal gland

Hypothalamus
Pituitary gland

Thyroid gland
Parathyroid glands

Thymus

Edit And Design By: mr.18

w (Kefayatullah Naib Amani)




(c) ketabton.com: The Digital Library

99"

Female Reproductive system o ol A

The Female Reproductive System
At Lol Alin

il % — Uterus
Y foF i

b/

79
( -

1 554 g9 AAR 6A 5 093 Al alems (Ll Add
M Internal genitalia
el Jaldi 5 8 AN (S g A
- Fallopian tube
- Ovary
- Uterus
- Vagina

Edit And Design By: mr.18

@ (Kefagatul!ah Naib Amani)




(©) ket
- Jabpudysi (S5 plme el ADA

B External genitalia

163 Jald (S Ay o F Y s a pgi 4 Vulva 2

- Clitoris

- Labia majora
- Labia minora
- Vestibule

- Genital glands

dhaul g 4 lee 2 Oogenesis 2 (Ovum)d s Female gamete 2 4dulh g Al (523
S Fetal development 43 455 e (Jiwd) (Spermatozoa)Male gamete 2
430 2 gila 3 Ao 9 49 Mammary glands 2 438 G g Al dug g o) s A Jgo

(A JI0 S Hous shd

Internal Genitalia

Ovary
Ol dadls

pR Al giga ) gh g0 gl AR Il (g3 Ju 5 ovum 2 A Oogenesis odid g3

3 S A Ay g (58S L ol Breast b siss Ay A gisa sl A3 L s
Acm s A 1A Gl S35 ek g (il S gl 3 ak AR 3 13 sy 90 adadi oL gidila
A CBa 1em 9 pase 2cm «(Job

fimbriae

(89 5 94 Jug st Meso ovarium > 4wl g 4 Peritoneum 2 (a3 A

Edit And Design By: mr.18

m (Kefayatullah Naib Amani)




(c) ket igitallibian
- Sbpdas Sflyes e lulll AA4

=69 Jge dﬁygﬁ\ﬁ&\éﬁcJ&AﬁhOvary.:
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- Cortex
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Medulla Ovary
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Dense connective tissue o5 43 »8 5 A 4dia 4l Follicles (A sa) 4wy
NEETLY

Follicle Development

Histologically, three basic types of ovarian follicles can be identified on
the basis of developmental state:

e primordial follicles;

e growing follicles which are further subcategorized as primary and
secondary (or antral) follicles; and

e mature follicle or Graffian follicles.
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Primordial follicle (fetal life)

Schematic drawing of a primordial follicle shows the oocyte arrested in
prophase of the first meiotic division. The oocyte is closely surrounded
by a single layer of squamous follicle cells. The outer surface of these
cells is separated from the connective tissue by a basal lamina. The
cytoplasm contains characteristic organelles, as seen with the electron
microscope, including a Balbiani body, annulate lamellae, and small
spherical mitochondria.

>

‘

~

annulate \‘
lamellae

7 a

=

PRIMORDIAL FOLLICLE
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S EAg 634 b asi 4 Zona granulosa 2 oS Ja S 1A gL 4 Antrum
13 . s29b a g8 4 Theca folliculi 2 (> 949> Js=uS & Stroma | s3 gbd JsSlgd o
ts A A 098 by J s

43 >4 Theca externa -
43 Ad) Theca interna -

Pre 43 e g3 csapion ab (388 Estrogen 3 (S Ada ja g3 4y A jaan
.#'9 ® Progestative stage

Secondary Follicle

a. Schematic drawing of a secondary follicle showing the fluid-filled
antrum, which arises by the coalescence of small fluid-filled cavities
among the granulosa cells. Note that this actively growing follicle has
many dividing granulosa cells. Call-Exner bodies appear at this stage.
The wedge-shaped enlargement of the shadowed area depicts the
relationship of the granulosa cells, basal lamina, and the theca interna
and theca externa. The theca interna cells differentiate into

highly vascularized, steroid-producing cells. The theca interna is
surrounded by an outer layer of stromal cells called the theca externa.

theca
externa

theca interna
basal lamina

granulosa
celis

Call-Exner

SECONDARY FOLLICLE

Edit And Design By: mr.18

w (Kefayatullah Naib Amani)



(c) ket igitabkibran

30 10mm (2 b8 A oy A JalST g JA (S 5309 10-14 2 J Sl gd 1o
Sl psi 4y Stigma 2 558 JULD ARR AR 3 5Kl g8 13 [ ARy ARd ())aedd

Mature Graffian follicle H

Antrum fluid 2 «SjU Follicular cells ) Tunica albuginea 2 (S 43 2 2 43
G Ovulation 2 S 4agii 4y ) @l ab Caldua Zona pellucida @ <2l J)ika

<

(A

The mature or Graffian follicle contains the mature secondary oocyte.

granulosa cells
cells that will become
corona radiata after ovulation

.{‘ —;"/K e

antrum
filled with
follicular fluid = =

" cumulus oophorus

MATURE GRAAFIAN FOLLICLE
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S sopllad 4adl o & ) 45 Secondary Oocyte 2 Spermatozoa > 4
LSl (oAl Aadd ARl A4y ) (o sliasS Gl g Jod

Diagram illustrating changes that occur during growth, maturation, and
fertilization of the oocyte.
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Tunica Serosa B

Loss $! Mesothelium 2 (& asS s 9 Jau gy 4l g 43 Broad ligament 2
.82 558 ¢ 438 connective tissue

Opening of the
uterine tube

Infundibulum

Ligament of ovary

Fundus of uterus

Photomicrograph of a human uterine tube

a. This cross section is near the ampulla region of the uterine tube.
The mucosa is thrown into extensive folds that project into the
lumen of the tube. The Muscularis is composed of a thick inner
layer of circularly arranged fibers and an outer layer of
longitudinal fibers. Note several branches of the uterine and
ovarian arteries (BV) that travel along the uterine tube.

b. The lumen of the tube is lined by a simple columnar epithelium
composed of ciliated cells (above the point of the arrow) and non-
ciliated cells (below the point of the arrow).

- Ay
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Schematic diagrams of sectioned blastocysts

a. A human blastocyst at about 4.5 days of development showing
formation of the inner cell mass.

b. A monkey blastocyst at about 9 days of development. The
trophoblastic cells of the monkey blastocyst have begun to invade
the epithelial cells of the endometrium. In humans, the blastocyst
begins to invade the endometrium
at about the fifth or sixth day of development.

c. A human blastocyst at 14 days after implantation. At this stage,
the trophoblast cells
have differentiated into syncytio trophoblasts and
cytotrophoblasts.

_ .uterine stroma maternal
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(a) Zygote (b) 4-cell stage  (c) Morula (d) Early blastocyst  (e) Implanting
(fertilized egg) 2 days (a solid ball of Morula hollows out blastocyst
blastomeres) and fills with fluid. (Consists of a sphere
4 days of trophoblast cells
and an eccentric

cell cluster called
the inner cell mass)

7 days
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FIGURE 23.27 - Photomicrograph of a human vagina. This
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Schematic drawing of the human breast as seen during lactation.
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a. This diagram shows the 5-week embryo in the stage of indifferent
gonads. The gonadal ridges visible on the posterior abdominal
wall are being infiltrated by primordial germ cells (green) that
migrate from the yolk sac. Most of the developing gonad is
formed by mesenchyme derived from the caulomic epithelium.
The primordial germ cells become incorporated in the primary sex
cords.
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b. At a later stage, under hormonal influence of testis determining
factor (TDF), the developing gonad initiates production of
testosterone. This is followed by differentiation of the primary sex
cords into seminiferous cords. At the same time, the developing
gonad produces Miillerian-inhibiting factor (MIF), which causes
regression of the paramesonephric duct and those structures derived
from it. Note that the mesonephric tubules come in close
contact with the developing rete testis.
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c. Final stages of testicular development. The tunica albuginea
surrounding the testis contributes to development of the testicular
septa. The rete testis connects with the seminiferous cords and with
the excurrent duct system that develops from the mesonephric duct

and tubules.
duct of

epididymis

mesorchium

degenerating
paramesonephric
duct

efferent ductule

rete testis

seminiferous

septum con) c

Sagittal section of the human testis
a. This schematic diagram shows a midsagittal section of the human testis.

The genital duct system includes:

the tubuli recti

rete testis

efferent ducts

duct of the epididymis

and ductus deferens.

Note the thick connective tissue covering, the tunica albuginea, and the
surrounding tunica vaginalis.

b. Sagittal section of a testis and the head and body of the epididymis. Again note
the surrounding tunica albuginea and tunica vaginalis. Only a small portion of
the rete testis is visible in this section. Its connection with the excurrent duct
system is not evident in the plane of this section.
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Photomicrographs of human testis:

a. This low-magnification photomicrograph of an H&E—-stained
section of a human testis shows seminiferous tubules and the
tunica albuginea. The larger blood vessels are present in the inner
aspect of the tunica albuginea. The seminiferous tubules are
highly convoluted; thus the profiles that they present in the
section are variable in
appearance.

b. A higher magnification of the previous specimen shows several
seminiferous tubules. Note the population of Leydig (interstitial)
cells that occur in small clusters in the space between adjoining
tubules.
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Schematic drawing of the stages of the human seminiferous epithelium:

This diagram shows each of the six recognizable cell associations that occur in the
cycle of the human seminiferous epithelium. Sa, Sb, Sc, and Sd indicate
spermatids in various steps of differentiation.
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Diagram of a human spermatozoon:
Regions of the spermatozoon are indicated on the left.

Key structural features of the head (viewed in frontal and sagittal
planes), the middle piece, and the principal piece of the spermatozoon
are illustrated on the right.
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Schematic drawing of the zones of the human prostate gland:

This drawing illustrates the relative
location, by color, of the four zones of the prostate gland and anterior
fibromuscular stroma of the gland.

Ampulla of ductus
deferens

(nonglandular)

Area of seminal
colliculus

External urethral
sphincter

Penile urethra

Fig.5.47 The prostate gland. Zonal anatomy.
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