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LATERAL DOMAIN
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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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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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b: Mobile macrophage
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(S sl S sl Ll 43 Eosinophil

Edit And Design By: mr.18 (Kefagatunah Naﬂ) Amani)



Neutrophil or Monocyte

(S A e Gl jaa dSy SO Al aS Ay

Plasma Cell

GapS Ja (S A 5088 0% 3 el J g9 sar gl gglas) (g glial 4y

3 Skal Plasma cell @ g2 @l S Glgdll (e e 49 9) Connective tissue
A4y, 3 Jsal§S Anti Body (2 4By 55> 435 B-lymphocytes
9 Xig) 2 S sabedl 4y g) 53 AL 10 L AT Aig) Plasma Cell S

(89 dila

1A (g S Q\J@Jﬁbj%&gddé@i@h@:
Pigment cell

Connective tissue 43 (musad ¢ (aithia o 3 ga AT 480 (5 1 3 ga 45T
A A gl e Adle g b)) (S Choroid 43 (S5« 3 ) Dense ¢
A slida 448 Ectoderm

Reticular cell

Spleen, Lymph nod, )45 S 558 s gldal 4y jmadi 9 4y &l e 48
S Bone marrow 43 o (A1 a2 Liver S $iglS sbA 43 o) Thymus
SR (AU 92 3 gl e gusi Ay S Sl Ay g a3 Al 60

Connective tissue fibers <ildl gud adaia o
(53 M99 50 4y L) e e
1: Collagen  2: Reticular 3: Elastic
1: Collagen

3 S S A 58 s AAR (g AR 3 63 Oy Dal 2
63 (s A Aiglgd 28 Lu & | (5 9 Jald 45 gl gima) Hydroxy Prolene
s Ll Collagen 2 43,5 454 (53 G S5 8L
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Mucoprotein 2 . 4islah 483 53 493 433 giglaly 3 Collagen
Fibril J& o 2 594 452 438 Fibril 3 (2 Jai & .52 Jay oy ddauil g 4
433 Tropo collagen 2 s a3 4dgliyud 53 9 45 433 Micro fibril 2
NULIOT

3 Chondroblast <Osteoblast <Fibroblast 2 4 42 Tropo collagen 3
23058 4ald ¢S 934 3 Osteoblast .19 433 Odontoblast 2 43 &

43 Odontoblast 3§ .02 8> 44 Cartilage < s == 2 Chondroblast
LS9 sala 33344' Dentine 3 82 5_aa o*géﬁy@t'ﬁ
A oA o S U hsa Al g 49 @l a 3 AL Collagen (o 418
Collagenase ! Pepsin 2 Gallatin 463 (» «s.pl% 3L Gallatin
alaul 9 43 Tonic acid 2 W Collagen 48 ab gl (5 panad ddaud) g 4y o) 35l
LSS SIS

2: Reticular
A SR gl gasaiile Jla St S Jagr (69 2998 Ay o3 qadida LI 12
)9 ) Reticular 43,9 45&
4y L) A8 (50 aB) g A)aia) 4 g8l Collagen 2 <Ll Reticular 4638
¢ sl Lymphoid organ «S sguas) $5d9,9a 19 2 Myeloid organ
S A UF A 0N 3 g o paad o e L o e aas g gl
Sy ALy (S Cpoli Ad ddal g 4y §igSay sale A il 483 (52 5 5a
LSS S Ada) 9 Ay Gasli 3 9 Ompen b g RIS AN e o) Al s ed oS

.2's Argyrophile fiber 435 Jbla 3 4
3: Elastic Fibers

Cuald olad )l o3 g sd 452 434 ke 65 2 as 4 Elastin 2 L) 482
Hydroxy 2 <ibll 483, 5 pla ddai) g 43 a3l 33 3 a g8 43 Pancreatin 2 ¢
(59 29 43R gigal giwal 3 agi 4 Desmocine ! Prolin
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COllagenZ” L
fibers | F 4
j;l 4
: ﬂ"f y
i
; Elastic - fi *’V
fibers ) w»
o
. i e

odle AlSs .+ Amorphous Substance

43 S Loss connective tissue 43 454 8 Jad J g9 dala dasi gl Al 4y
LSS Jad S I8 sdala dadi 4y S Cartilage b g as 4y o) JSG ala
Amorphous ..='3 & Ground substance < Amorphous substance
038393 438 63 9918 3 oale A& 3 substance

1: Water 2: Glycosaminoglycan 3: Proteoglycan

4: Glycoprotein

Al 2y o) S il o g 3 A gd 092 4 2 Glycosaminoglycan
(8 S
A o SS9 A4 Jilu g ) s Chondroitin sulphate 2 45 SS9 il
Hyaluronic acid (2 4 &2 8 ()9 Chondroitin (= 45 g2 g2 Agd 092
S
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Al Ay« gigll g 4z 0 ) 3 gy 58 9 43 Chondroitin sulphate
Aluh (g 0 ABLA 0 gy Al (A g (55 3 (S S 2)Ady S Ay 9 (Copms (o8 A
(SR Q5 (02

Loss connective «ala ada Synovial Fluid 43 (o (S A 4 Jdla
O S Vitreous body s! Umbilical cord <z aaia G tissue
3 A Adie 4l dhaul g 49 adl 38 Hyaluronidase 2 Hyaluronic acid s

(S3S BB S Jilia 4y gilili)
.6 SIELH 3 ga AT gaud auala o 0208 4duli g Amorphous substance 2
Classification of Connective tissue iy g aalia 2

(S M9 (50 Ay T puaia
1: Embryonal connective tissue
L3 Al 9d 0 93 Ay luud) 482
a: Mesenchyme Tissue

> M8 s9am9a S (e Auia) Sig Jgh Ay aig] A D g2 gled) Arp
s5d 49> 438 Mesenchymal cell 2 gladl 13, A 4dde 4l L& Al g3 jladd)
.S A Fibers <) 9 o .9
b: Mucoid Tissue

4 gl 1o _é&AMUSJ‘AJJJ.SQMJJJAASﬁJSAQM\ 3zl
S Lymphocyte (59 ssad @) 4 g9 29234 S Umbilical cord
<l Y Collagen @ S Gl 4y 8L 9,55 3 59 2929 Macrophage
NeE

2: Proper connective tissue

6 Adge 093 Ay ab ) 12
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Dense Connective tissue (= J: ' < Loss connective tissue (=
e

Loss Connective Tissue

e Adga G849 1
a: Areolar Tissue

<Fibroblast 2 .3 9 S $is852 3 slas) (Capillary 43 glwil 42
8L Elastic 2 o) .02 0 29 S 031l 88U Collagen s) Macrophage
09 adla ad 2 ol Al 03 das SO 0 )
b: Adipose Tissue

S S sl Fat cell (S Q% 4y O] 3 (ol g 45 ab ud 5498 2

.03 4= gaaa Fat cell 2 Adipose Tissue L g s 929> Adipose tissue
«Macrophage <Fibroblast 4 J4is <l 43 Adipose Tissue

(5 01 dasS A4y 45T laar gl L5 9 S Eosinophils §) Lymphocyte
(oS d SG b Qs A g) 69 3594 b Mast cell

Ol a5 S 5 pdd JS& 4y Adipose Tissue 2 S O% 4y Qlaadl 3 and
Cbead) 3) (s gplay andi Ay oS ol Adanad g Ay KA 3 cddal g Ay SI A 3 AT Gy
Ay elas (Sl Sla 3 (gl ) S JR0A 49 0 lad) Jessls 0 S G4y
Sl g S Ada) g 4y G 9a 98 Gl geud] 3 9 (sl a4y S 518 Adand
(ap A AAR (il ST 3 G ga 98 Ol gusd) 3) (5 il s a4y

.62 A g3 093 43 ad Adipose Tissue

Whit adipose tissue (Unilocular)
(oS JM (S A sl 4y O 3 (el
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Brown adipose tissue(Multilocular)

(S S S Ay A (S SR B Ay o9 S slagdla glu) 998 4
sabud) g4y 55 19290 Tluad) Jg9 482 ab S gL gaa shd Ay g) gy
Brown 43 Lagad 53 g9 s ) gl A5A (53 jad Ol (g 2 S

.59 8e b madi Lysosome 2 S adipose tissue

c: Reticular Tissue

55 Reticular cells s $8) ¢ s%ud L Reticular 2 Reticular tissue
Myeloid ) Lymphoid organ 43 ssad 3 43 .52 s 55 19 433 g jaa
9 WBC <Macrophage 43 (S @d g4 Sygma b by 2 gl 52 S organ
(SN (U8 sadas 3 RBC

Dense connective tissue
53 53 (S 03I LN 3 (5 S a9 ah e anaie LS AT e J g9 (50
ad S ode AIE 2 U Ground substance ) . Jabd So &l s

Dense connective o 51 Al s g8Ld) 3 52 saala daxi sd o3 Alald
g4 A9l 092 4 tissue

a: Irregular dense connective tissue
KN 64@@)@&&\#\&04@@ ‘5J..3§ bﬁ%‘@uﬁ‘\.éd
S o)) g8l Reticular 9) Elastic 2 .03 89 S el 8L Collagen
Ala 3 e J g9 483, 59 Juld &) aa Fibroblast 2 (S ssadi jd 4 03 4as
S99 ae 3 Perichondrium 4 <Fibrous capsule 43 ¢ 48a (e )3 43
A Cadga S a4y 9S9a 3 Periosteum 43 ) U s

Ay Jugs 99 9 sakae) e sS A (S O% 2 JAN Fibrous capsule)
(9 45 (AR 52 (59 Jugy Al g
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b: Regular dense connective tissue

<9 Tendon 2 @.ﬁ Jgs 482 62 (s 3 g o ud o1 Sal ALY galiad) gaa
2254 (3l Aponeurosis A gigilaidlu y5i A g) 4l Ligament
o b2 9 Elastic (o 52 3 Adg9 093 4 ab gledd) 483 (59,0 (2 b 60

.¢% Collagenous

593 4l b Ligament ) .29 49 A Aoy e 2 S5 L Tendon
(SS9 0y Jy 3 g Adgilalidlui o 9 by (s sl g o Jy A g3 (S goa
(s b ga oAl gBlae 3 A 59 gug SIS Sal Aponeurosis

Tendon
Collagen 2 2 s3di 5> 445 gighiy 3 Collagen 2 el Tendon b sy
Al 5.8 g sy s Endotendineum (o Aol g 4 (g o2 3 Adglady
43 Peritendineum 2 Fascicle 42 s 945> Fascicle & Jags A

52 2 Le Tendon 949 Tendon 2 (S Al 4 gl (oS Sl gy Aol g
(Sl s Epitendineum o Al g 4y g3

Ligament
A U GRAS 3 iy 53 s 9d 9 43R 48U Elastic 3 Skal Ad gl
A3 aa Gl Collagen 2ol oy (S a4
Tl asaia Ay il il gla pa 2
1: Cortico Steroid

daus il Collagen 2 .88 s osida sd 5 3 g awdaia 3 Jad 480
Sapas> 4 ad pad audala o gl A0 49 L) Collagen (o A4S 58980
(63 s e 4AR 8L Collagen 2 g aaia 4SA

S 624 s 9 494) Rheumatoid arthritis 49 (o OlwS 428 2 sala o 43S
3 4 J S0 Cortico steroid 4898 il o8 @by ) Collagen

(SIS AR (5 5HA 510 3 g auale 30 g ) s 94 M9 Collagen
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2: Vitamin C

G g 39 3 e anala 3 Vit C).s? o3 ok 59 3 sl andala

(55
S 488 4 5 ¢4 Hydroxy Prolene 43 4! giml Prolene 2 Vitamin C
(SHPAP T paia

Function of Connective Tissue
iU g el pudaia
(s ANV A o A A o) Al g o Tl auaia
1: Support
LS55 i) A5 gablud) g4
2: Transport

LS S 3 ga (63 s autaia g3 A Adyg

3: Storage
(555 0 Ad 3 ga JuSh
4: Secretion
531 oy 4 g e 3 3134 BBl
5: Cosmetic
(A U8 S M Ay (o 3 el 2
6: Defense

L(S9S EBIAAR (a3 )
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7: Regeneration

Gu AT ab zlad) )98 (S (A a0 D U od AT AlS A md aaia
(6329 oukigd plad) A%d gl A T adla

3: Special Connective Tissue
.53 A g9 sl 4 Special Connective Tissue

a: Cartilage b: Bone c: Blood d: Hemopoitic tissue
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Cartilage
Sk S L g pas
$54 45 433 gala g gaall (o) S a3 A o e e pald g o

O3 (S oaka s g aall (e 95% Ly B o) () A Ad g8 Adghg s (50
.9 Chondrocyte 4 il aa iy 2 2 b Cartilage 2 . A

Histogenesis of Cartilage

4 Mesoderm 2 i) sliia 433 A 3 Mesoderm 2 Sua) ci g piae
N b a gl 49 Mesenchymal cell 2 (3 @2 @ljaa pald S 4dh
SoF A8 (S gl g J ) Ay g2 oaiila o L L Star shape JSw il aa
Chondroblast 43 Ly @ljaa 3,8 480 5l 6l aa 53,8 43 &) salila
EIA = (A M 59,5 03k s 92 Chondroblast ) .y sail
4 ¢l 5 92 2 Chondrocyte . 98% Chondrocyte 43 58 5 39 odla
LSS Sy s 8 Perichondrium (o 4aul g
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S S L g pas

839 g o 3 Growth of Cartilage
(558 039 sh sk 0 g3 Ay g puad
1: Endogenous (Interstitial)

Glaa 482 (59 192 94 S JAld 4y gighg uae 3 &l aa Chondroblast
(S ah gy 0y (533 g) (598 039

2: Exogenous (Appositional)
JAI2 4y 523 Perichondrium (e s34 o gl 83 3 4asS > 433 Cig s

433 Fibroblast ¢ed A 52 2523 &) aa a9 43 Fibroblast 2 S
(S8 039 g pae gl s8> Chondrocyte

Types of Cartilage

Aiglgy igdypas
L Ay 52 Ay A g g pas

1: Hyaline Cartilage

Sy csadau ada 4y 1ASd 55 292 5a (S 53 oSl Ay O 3 Q) 2
(59 A5 (S CulSul 4y gilia oS 3 gl S STl A S oA gl 0 ¢S
O 9 Claa 3 g9l pon AAR siludioga d (L A4y sighg pas g 90 3 ak N2
odla ‘51)9;1\

> 4abu 42 oy Chondrocyte 4§ aa Hyaline Cartilage 2

g pae 533, )9 Lacunae 4 AR 53 4 s 2 <l aa Chondrocyte
AUagad g cild) o 4lgy 030 50 438 ¢iludi 093 3 oala (5 g aadl Gy
SS9 A Alu gl & Chondroitin Sulphate 2 43 J2 ) G Collagen
G 9dal (AigS) g adidigpas 59, )9 52 Mucopoly saccharide

A3 g pae 53 5 ¥ A Perichondrium 2 (A8, g3 4 qlas) gl 4d S
D59 Nga I (Cans)
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S S L g pas

Glas) gl 4368 s ldal AigS, Aug 2 43 Perichondrium .l 3 ga

NEERPCBY
.8 A 093 Perichondrium

A 9 e dA AU Perichondrium 2 & Fibrous (= 45 &
29 02 4a AN Perichondrium 2 (2 Cartilaginous

>4 ) Glycogen <Ribosome ¢ER «4iwd < aa Fibrous cartilage 2
IR Ay $iga9 83 Gl ass A (SRR G Uguae 3 g b e
AL o) Ja silaa 3 Cell net 43 53l aa g2 LA gl 4y (g S oy
..\ 9 Isogenous group

Retrogressive changes of hyaline cartilage
3 o s 958 Calcification 4wld Cig pae Hyaline 3 0w gl 4y jas 2
3 A A A %ﬂu&ﬁuﬂj\ @ﬁ)&ﬁuﬁmgd iy »ae Hyaline
Hyaline 3 (ot (Al 4 fda il (S digpas 4y o8 Ao g dlyd g s
aS o )l g I Al o el ab o odla s gl G 9l (5 paS Gl Ly pas
(S S b Cualy Uiy s 3 i g
Regeneration of Hyaline Cartilage
asa i (i g w2e Hyaline 2

43 gugs Perichondrium 2 (2 (M58 3 Auie &4 ald Cig pac
3 53 &l jaa Fibroblast assS (o S 4luha 313 gdah 3 g S Adaud
(S e SIS 3 g s

Edit And Design By: mr.18 (Kefagatunah Naﬂ) Amani)



S S L g pas

Chondrocyte
(cartilage cell)

Lacunae

(b) Diagram: Hyaline cartilage

2: Elastic Cartilage

«Epiglottis «External ear 45 sa » silida 43 O 3 Elastic cartilage 2
35294 S Auditory tube 43 9 External acoustic meatus <Larynx
43 4l g8y (L& 4y dig pas Hyaline 3 g Sy g g pwae Elastic 2 .69
9 2 ¢S aS Calcification (S Gl 4 iy »2 Hyaline 2 . A
SN BT ENEIPYY \A_gwﬁﬁauﬂepj\é@éﬁukmgddjﬂ
s Hyaline 3 (g 055 Al Gl 3 93 (53 s 9 45 433 gala 59l
Collagen 2 S Hyaline 43 §) 2 bl Elastic 2 (S 2 43 (> ¢l 38
L L.EL)S\

3: Fibrous Cartilage

433 (g wae Hyaline 2 ¢ Regular dense connective tissue 2 Sual 2
Tendon <Symphysis pubis <Intervertebral disk 43 12 .2 s 3 19

m (Kefayatullah Naib Amani)
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S 4amd gl s 1 4 Gus Perichondrium 2 .55 29254 S Ligament )
-MQJM&@‘J?@‘J?AWWJ:

Cartilage in
external ear

Cartilages in
nose

Articular

Cartilage in cartilage

intervertebral of a joint
diee e '\\ Costal

) cartilage

"W
Meniscus
(padlike

cartilage in
knee joint)

; Key:
h
YMPIYRS ] = Hyaline cartilages

m = Elastic cartilages
B = Fibrocartilages

Articular
cartilage
of a joint
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S84 45 AAA sala sy aal) (e g) SAa 3 (3 e anale Slal aa S g8
e

a3 9 sS 9 2 Function of Bones

O A Ol 3 g) (62 (5 S, ) 2 45 0% Support or structure @1
LS55 Gl

.s9ulsi 4lg - Blood Production :

558 683 M ga A Storage :

2
3
5 08309 Ligament $ Tendon :4
(688 Al gglas) Al 3 G 3 Gl 3 1 Protection :5

6

(S G OGS a3 40 23 Locomotion

Edit And Design By: mr.18 m (K.efaﬁatunah Na'rb Amani)



T

Classification of Bones

sk gl S gaa
L A g9 Aady 4y o plad Al S 3 S g
1: Short Bone 2:Long Bone 3:Flat Bone 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 2
(A An 5 S Ay
1: Epiphysis

P Hos o A5 S92 L 2l Epiphysis 43 $igblgs 5099 S 2
Al

m (Kefayatullah Naib Amani)
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2: Diaphysis
.25 Diaphysis 43 Shift L asa g8 g8
3: Metaphysis

b ga S Al 43 Diaphysis 8 Epiphysis 2 (o 03 43 3 424 oS g8 2
A8 20 Al g AAR IS D5 3 (598 009 5 A S 0l adilig )
Metaphysis 43 433 IS 25 3 Sia gl g pdh Ssi 4 Metaphysis

—— 53 AsrE
Proximal N ﬁ:\\ / y

epiphysis — =St .”"_'..z' -
e s
¥ T XY Articudar
- ‘.\' = Kcarﬂiago
> Nn e s L Epiphyseal
';‘« / line
Pericsteum

- ’ ﬂ—‘ Compact bone
P |

Medullary
cavity

Diaphysis —

e, .\
Distal B / y. j D

epiphysis — |
(@) Setsesa. = 3’/

According to macroscopic

(63 Adgd 893 4y S o BT Al macroscopic 2
1: Spongy Bone

Bone (S sugm (S48 (A ¢ o b sl S S ga 4y
(s Al g e eSeMd 2 L marrow
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ey
-,\!{ LI it TS cn 4 Spongy
bone

Compact
bone

2: Compact Bone

45a Compact bone .S Jad A3 68 i 4y o o9 (D 69 (SR AR
A3 U1 g5 gd e 3 g S A8 (63 S Gl L SIS A g Al

_ &sxg:lsian system) - ‘-SJ" M Bone Marrow ASA; "5“)3
Circumferential ——\ ]
Eimelias ; \ k X Blood vessel

B\ continues into

Lamellae 8 ; /,‘ . /medullary cavity

\JJ y N containing marrow

%\ ‘ Lamella

'3‘ Osteocyte —

2 t

= Spongy S

7 bone n -
Perforating - ==
(Sharpey’s) =
fibers [ g
Compact f/
bone g ‘ s
Periosteal Abaliching
blood vessel =L Central (Haversian) canal Lacuna

B Perforating Central (Haversian)

Periosteum (Volkmann’s) canal canal lined with
(a) Blood vessel endosteum

According to microscopic

L6 A g 0 9 4y S g o ki Al microscopic 2

1: Primary Bone

030 3 (S 0dla s 9 aad) G 9 (53 U nad Sl a3 S S99 50 4

(SapS J (S G A pra sl 3 e (S (g A

2: Secondary Bone

43 00 AaS S an odba s goaad) G ) (69 aS ad g a3 (S oS g (5 4y

.62 Secondary Bone Sg Jgi S &l £ 9y
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Structure of Bone

Gy 9 9598 2

(89 s g AAR gl o g 3 S g

1: Cells 2: Inter cellular matrix
1: Cells
3 Age gl Ay @l e oS el 2
a: Osteoprogenetor cells b: Osteoblast c: Osteocyte
d: Osteoclast
a: Osteoprogenetor cells

S 1 Sl 4y o) | A4 eLdia 433 Mesenchymal cell 2 <l aa 13

.S Osteoblast 43 oy s 4y Gd g 3 (63 ) pa 4l 433 gl 0
b: Osteoblast

Addodla s 9l G gl @l e pald a9 ARl jaa ald Sl 34T g

3 9 s s oake s gl G s (s 9S o S Adg S 093 S gk 4SS (5

SS9 A Al pa Ay Al 3 g3 s 1 adl 3 2 gd 43 Alkaline phosphatase
LSS 598 S Ay ardS o Al g glad anlS b Calcification

c: Osteocyte

S 4 M § Extracellular matrix 4awl g 43 Osteoblast 2 (A 418 A
9 Osteocyte 40 53 (o (Al (S e Jd 430,20

4 022 Osteocyte 2 g 4ulid (2 AR 2 AR8 (S 9S 9 4y O 3 Glead) 2
.29 Lacuna 43 2 59
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d: Osteoclast

3 Sl A3 A 29 Giant cell 4945 2l s Giant cell 45 2
SN s 150 50 A Jsb 150mm LUl g0 438 gaS oAy

S d S 2Ll aala, g Giant cell ad 43 9 JhlA saaa 4y 4
53 43 53 0 51 Ay S s 3 & How ship lacuna 44 & sl A Cad ga

a Bk sl 02 5 2 8 padi Lysosome 2 (2 (S ahsbbu 4y s 19 Cabga
2L &l _aa Osteoclast 463 g3 (I8 A 3 Sl gl

3 AL 9 gy A8 a8 glA g1 3 Osteoprogenetor cell

(S0 433 A€ 5lA ¢ 3 Monocyte

il 9 Osteoclast *

_53,\5)53@)1143\»&\“53& 31
(32 AS Matrix dawl g 43 Lysosome ) A8 o cu A3 3 Matrix 2 12

Al Degeneration 43 4 syl 58 o 4aid adidi g Osteoclast o 418
4 Sl Al ol 4y Ld AlAS b Ao gl ) Ay AT LA Y 4 ddda
o N A AA Ay ) (59 s 9dy 9 43R Osteoclast 3 (s A A

Osteoprogenitor cells
develop into osteoblasts.

Some osteoblasts
differentiate into osteocytes.

Osteoblast
(forms matrix of bone tissue)

Osteocyte
(a) Bone cells (Mmaintains matrix of bone tissue) |
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2: Inter cellular matrix
Matrix S 2
A A 093 Matrix sSe 2
.2 Non organic matrix $! Organic matrix
Organic matrix

Collagen 2 S Matrix 2 43 .52 35% Lu & Matrix s 9as So 2
3 S Gl 4y dig puae 3,63 Jubé Mucopoly saccharide ) <l
.83 448 0 1adi Chondroitin

Non organic matrix

552 85% (> .5525> 43 1 65% Ll Matrix gsas ¢ 8 (S 2
= 5% 9 Calcium carbonate s~ 10% 4! Calcium phosphatase

g3 Jaldi ) ga s gl Magnesium
Periosteum

#‘J&MMMM#UAJ?UJJ;USJ& 3 s A g S
83 654 Jug s s Periosteum o Al g 4y sldS (5 503 e

e b o )

1: Fibrous Layer 2: Osteogenic Layer
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1: Fibrous layer

9% 049> 433 Capillaries s Dense connective tissue 3 o 4 13
.82

2: Osteogenic layer

Loss :2 Osteoprogenetor cell 11 83 6 9> A28 giludi g3 30 3 4l o
<l Collagen :3 connective tissue

3 Periosteum (o3 ¢4 (Higly bl and 5y 433 Bba 3 Periosteum 4
3 A ¢ AU 4aa ) o) g Sharpy fibers 43 53 (> s slay 6w Sy
(2 8 g o S0 3 2 gy SS9

9o A (2 (SR ) 63 s S A 0dld Al g Periosteum 2
69 ¢S culddla, 438 Jaiag

Endosteum

sy o AlUS gS9aa 3 ) s (ARNA Spongy bone (o 03 83 3 Axd
A Ayl g2

A S B S a2 s dlgil

Endosteum
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Agihd S g 3 Ly Jay g 3 AT 58 g8

Oy e ddandd g 43 Capillaries ‘\-',.433 55498 3 Spongy bone 3..3.9\95 K\
43 Haversian system (2 2 29294 aadi 93 (S S gM oi8 4y o) | o]
L83 (bl (A gAY (S Al 53 43 sl a6

1: Haversian canal

8 Volkmann canal (o o JUWS Jags 2 JULS 483 10U i)
Haversian W ¢ ¥ 3 3 Al 4 Volkmann canal Jg) 4y .sglay
> 6 Aha S o e S Haversian canal 2 . s 51313 43 canal
> 63 (Al A 4 2 gy g Concentric lamella 43 28

Lw 4439 448 Haversian canal 2 .2 49 2 Haversian canal

S Lacuna 4y s (A 4 Lacuna b 433 523 ) A 45 Canaliculi
Interstitial .58 4335 5 1 Osteocyte 4&Lad gl 53 393 s« Osteocyte

.69 (g 2 Canaliculi (& 2 (Ada S a2 13 |amella
Lameliae

Ceamenting
Line
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Ossification

Jhas sSem 2

Late 5433 Ada a4 93 3 [ntrauterine life 3 Culyon 9Soa 2
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Histophysiology of Bone
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4: Synovial Fluid
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Figure 7.8 Classification of neurons on the basis
of structure.
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(a) Astrocytes are the most abundant
and versatile neuroglia.
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(forming myelin
sheath) _v Nerve fiber (shown in longitudinal section)
- a( .,. ‘J;.' .;x;_ W Wmmiy O gy Lo Al vy ‘_“ *-‘ll...,,

e T CERCCEET g 1 J\,)

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

BBB(Blood brain barrier)

8 5 o Blood capillary 2 Neuroglia 4asS (o S flad 4 Glud) 2
G889 03 2 2 Blood capillary ) Brain @22 Jg9 e 4y 8
.39 BBB 4 2 A
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Jad gy

Spinal
cord

Nerves

us System s 2

(d) Nervous System

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

163 54 49 AAR GA 0 g3 Al Al s o BT AL e gl 2
Central nervous system &

3 ad Brain > ¢ 9% 49> 433 Brain ) Spinal cord & g3 3 > asS
.83 81, 3529 44 433 Cerebellum ' Cerebrum

Peiphral nervous system i

.83 s 9d 452 431 Periphral ganglion ' Periphral nerves 2
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&3 94 492 434 Cranial nerves ! Spinal nerves 2 Peripharl nerves & 2

Autonamic ganglions ! Cerebro spinal ganglion 2 Periphral ganglion
NEXREX - INT- Qe

A 9 (Interoceptive) s3 . (AR 3 G343 (A ge (2l J 5 Al aS (538 0
3 glae) g gludl PNS b sl aas Jaaa o) A3) (Exteroceptive) 433 s
(SR 9 0 Al ol (5 S 4

$) Somatic nervous system 4 alesw mas o i Al Llas 3 4SS jlaea
Central 653 (2 52 R (A <2 54 Ja g sk Autonamic nervous system
.5 A A Periphral 852 9 43 »

1SS U Al Glua guad 098 (S a Bl gl A g oaa eas b G gues 2
A AJ L Irritability W

(558 8 S Jard) (uSe s gl by o) (S8 AR S JilBa 4y slal e AR 8 g
Juiil U Conductivity B

AEIsal e Al bl L dAAS kb 5 0 3 7l ga) et o A Y SS Qs
LSS JU) AT gigig end 9o b 9l A A 98 Q9

PO 9 (A i (S (638 a2
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
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B Extrnal Pyramidal layer
LSS J Gl jaa e ol Adla s gS gl Gl e uas (KA ) a) S Al g3 4y

B Internal Granular layer
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Nerve Ganglion
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Dorsal Root Ganglions

- Neurons
- Fibers
- Connective Tissue

Periphral Nerves
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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.
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Choroid Plexus & CSF
NON NERVOUS EPITHELIUM

= [~ Section
of choroid
plexus

3rd and 4t ventricle roof and lat ventricle walls

ependymal cells ( cuboid cells) G PPEEY
////(/P/// %

Wastes and Cavity of SF forms as a filtrate
unnecessary containing glucose, oxygen,
solutes absorbed ventricle \itamins, and ions

(Na*, CF-, Mg?*, etc.)
(b) CSF formation by choroid plexuses
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Respiratory system etuw (pudd
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1. Conductive Portion (Transitional portion)
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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 12 gl e Qg DM IS 0 S ARy gd Ay AR eddd
03 g 9 59 AAX g gilaiAlu

Edit And Design By: mr.18 (K.efaﬁatunah Na'rb Amani)



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
iU g pler (ol S

1. Respiration
S 9 53 0 0 93 Ay Ll

a: Inspiration
Jiud) Caus) 438 o by 1 g8 2

b: Expiration
JS gIob) st g1y (s
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A Jou (S Ol Ay Axd g) 393 ga A piladAla

B Inter costal muscle

B Diaphragm

B Lungs Elasticity

B Negative Pressure of thoracic cavity
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Respiratory Epithelium

Pseudo Sual Jiul 483 03 Al gs 2 4ada AR Ao wddl 2
stratified ciliated columnar epithelium
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b: Respiratory potion
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c. Olfactory Region
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Olfactory Mucosa of the Nasal Cavity
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Tunica muscularies (Supporting layer) &
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4: Trachea
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Photomicrograph of a section of the trachea and

esophagus.

. 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.

'\ :’I'. " . -
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 o
A (1 \‘F

mitochondria agent [ Y\ AL

l 'S‘ ) "g J-_,/ ! {'{&‘ s
\ @ ) & ﬁ'*
& & 'l » = |fm
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membrane
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Alveolar duct

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

(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 Maib Amani)
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Diagram of atype 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 Maib 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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of pulmonary conus
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of aorta i septum
left fibrous fibrous ring

trigone of tricuspid

fibrous ring
of mitral
valve

right
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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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No Name Diameter _k®
1 Large vein 10 mm

2 Middle vein 10 mm

3 Small vein 1 mm

4 Venules 0,1 mm

5 Post capillary venule

6 Muscular venule

@95 4 2d Capillaries
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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.

basal lamina

junctional
complex

cytoplasm of
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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Kinds of Capillaries
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Fenestrated or Visceral capillaries -
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Large capillary -
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Arteriovenous Anastomosis B
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Portal system

Capillaries sxu9 b 9 Capillaries (Shsd 4 Glpd g S @l gale 4y
(S FHA SRR A Q4 S sigid g Al oA oaphiad gigb g 4y 0 AN
o k94 43 Ly 9 Capillaries (Shod 43 Gl 5 (> (A4 G s ol
LS il Gl

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
094 and toxins
leave

portal vein

Second capillary bed
(liver sinusoids) Hepatic

First capillary bed
1 | vein T

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

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 Endothelium Smooth muscle Connective tissue
(elastic artery) Connective tissue Elastic lamellae 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 intemnal elastic tissue
membrane
Small artery 0.1-2 mm Endothelium Smooth muscle (8-10cell  Connective tissue
Connective tissue layers) Some elastic fibers
Smooth muscle Caollagen fibers Thinner than tunica media
Internal elastic membrane
Arteriole 10-100 uym  Endothelium Smooth muscle (1-2 cell Thin, ill-defined sheath of
Connective tissue layers) connective tissue
Smooth muscle
Capillary 4-10 um Endothelium MNone MNone
Veins
Tunica intima Tunica media Tunica adventitia
Vessel Diameter {inner layer) (middle layer) (outer layer)
Postcapillary 10-50 pm  Endothelium MNone Mone
venule Pericytes
Muscular venule  50-100 pm  Endothelium Smooth muscle Connective tissue
{1-2 cell layers) Some elastic fibers
Thicker than tunica media
Small vein 0.1-1 mm Endothelium 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 Caollagen fibers Some elastic fibers
Smooth muscle Thicker than tunica media
Internal elastic membrane
in SomMe 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
. A

Edit And Design By: mr.18

(K.efagatunah Naib Amant)



Defense system . rER

Defense System or Lymphatic System

Al (S8

jugular nodes

mediastinal
\ nodes

spleen
thoracic

\ duct

lumbar
nodes

= _\
NS
‘\’}Y.E‘r L)

QU

superficial
inguinal
nodes

popliteal
nodes

lymphatic
vessels

; /
AN
e SV

]

Edit And Design By: mr.18 (Kefagatuna‘w Naﬂ) Amani)



Juad andd ) oA S )"/J ) ot A g"&‘

A @ El g ge i) U5

ol g 4 aes 533 g A0 Ady 1 Gl aa o103 484 L alua) aia) Ak
AAR Gl 50 3 (S O A ) e 483 0 BT AT Gl 3 A Adda 4]
i abaul g 4 Lymphatic circulation 2015 g3 4823 gl 53 s sd 450
163 Jo9 Y A A g A dug S8

&l jaa o8 Defense cellsH
13 A g9 093 4y (o s (S0

g S gud S Mobile cell -
Monocyte, Lymphocyte, ) Leukocyte ' Macrophage :4d
(Neutrophil, Basophil, Eosinophil

¢ 48 j,ala s = Fixed Cells -
Reticular cell $! Plasma cell :4d

zlud) &1 Defense Tissue B
1 s s Qg 93 093 4y gl o100
Lose lymphatic Tissue -

Ja J g9 081y o) i Ay (6LA 51 0 juu e auaia 3 Cuiliigllal (S J g9 50 49
ISl Ay SN 9493 Amy gl 05 0108 D oS Jag A e AR gl (5 S
A s S ON 4

I:  MALD= Mucosa Associated Lymphatic Tissue
Il: GALT= Gut Associated Lymphatic Tissue
lll: BALT= Bronchus Associated Lymphatic Tissue
Dens lymphatic Tissue -
A 59 s S S Ae (S B D supS B A T g9 Ard

Edit And Design By: mr.18 (Kefagatunah Naﬂ) Amani)



Qb 4 S35 st a0

I: Red Bone marrow
Il: Lymphatic Node
s £ 8 Defense Organs (Lymphatic organs)®
1S 9 Qe g A 093 49 1
s £ 5.+ Central Lymphatic Organs -
LS99 ALS o) (o g3 (13093 58 IR S S e 4y 10
I: Thymus
(Sopas> T-cell sl g 4y 53 2
Il: Bursa

2529 Bone marrow (S s$bbad) 4 sla g3 A AL S slblead) 4y 12
A Js S suss4B-cell 2 > s A

s £ s Peripheral Lymphatic Organs -
Asd
1: Tonsils
159 5294 (S ON 4 484 Tonsils 4amd (g )
I: Pharyngeal Tonsils
Il: Sub lingual Tonsils
llI: Palatine Tonsils
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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(1) Enter blood from bone marrow (@Dlapede&s
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. Endothelium
Capilary wall —[ Basement membrane
| Phagocyte mobilization.
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I: Plasma Cells

Il: Memory Cells

@Lyrnphocytas destined to become T cells
migrate (in blood) to the thymus and develop
immunocompetence there. B celis develop

immunocompetence in red bone marmow.
Bone marrow

S —

@ Immunocompetent but still naive
Iyrnphocy‘hes leave the thymus and bone

arrow. 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
cells and memory cells) circulate
continuously in the bloodstream and lymph
and throughout the lymphoid organs of the
body.

Figure 12.11 Lymphocyte differentiation and activation.
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3N 593954 S agsmu g (Cell membrane) Jlaa 43 58l aa aijg Jga o
(9S8 Jae S dlha 4y G A ad 3 53 S8 Receptors sald

Table 12.2 Immuneglobulin Classes

Class  Generalized structure Where found Biclogical function
Igh DO Virtually always attached Believed to be cell surface receptor of
‘Lé g;l 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
iy 1yt 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; fies

complement.

Iga w Some (monomer) in plasma;  Bathes and protects mucosal surfaces from
dimer in secretions such as  attachment of pathogens

if; QEI saliva, tears, intestinal juice,
and milk
IgE Secreted by plasma Binds to mast cells and basophils, and
% ? cells in skin, mucosas triggers release of histamine and other
of gastrointestinal and chemicals that mediate inflammation and
respiratory tracts, and certain allergic responses.
tonsils

complement-binding
region of IgG. IgM

Types of acquired immunity
Orange boxes signify active types of immunity in which immunological
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memory is established. Gold boxes signify the short-lived passive types
of immunity; no immunological memory is established.
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- Type | Epithelioreticular cells
- Type Il Epithelioreticular cells
- Type |l Epithelioreticular cells
- Type IV Epithelioreticular cells
- Type V Epithelioreticular cells
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CORTEX OF THYMUS

 MEDULLAOFTHYMUS
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Organ Transplantation
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Adaa g1 OLd 4y 53 8 L Kidney 2 ) .52 05 Imm- 2cm 2 (2 Sl
Afferent lymphatic 435 Cijh Gasa s o ¢ gl dadi s pla 4l

3 b agd 4y Hilus 2 (> (2 Hioh 2la g3 (5 9 JAla 45 vessels

Edit And Design By: mr.18 (Kefagatun-a‘w Naﬂ) Amani)



b a5 5]yt Al S8

Glas| g) 4dgily p Aigd g o) Z A 433 9 Efferent lymphatic vessels
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M Stroma (Structural or supporting layer)
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- Trabeculae
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- Deep Cortex

Edit And Design By: mr.18

(K.efagatunah Naib Amant)




b a5 5]yt Al S8

B Medulla
Soilaidlu a3 A wd S 49 Hilus ) 432 s 8« Node 2 1
JELRP STIT SN

- Medullary Cords
- Medullary Trabecular
- Medullary sinuses

35 9 Al S JSE 5980 4 Lymphocyte S 43 g3 4
Medullary 2 . a3S Medullary sinus 43 335 » 43 Lymphocyte
LS9 3 A ) s A 45 o 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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afferent lymphatic vessel

vessels (arrows) penetrate the capsule and empty into the subscapular
sinus. The subscapular sinus and trabecular sinuses communicate with the
medaullary 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

efferent lymphatic
vessel

medulla

medullary sinus
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sJ$ & Spleen
(3 QLaidla s ol slgi A gl (o gldal o

19 59 g9 AAR GA  galY
B Stroma (Made of Connective Tissue)
rod dlaidia AAX gA i (A 3 ) 03 (5 9di by 93 AAR i audaia

- Capsule
- Trabeculae
- Reticular Tissue

S Ju Smooth muscle §) g adda (2 (S S50 9019 G0 s 4
M Parenchyma
s 4+ Splenic pulps 2 (> PEC QN E u+'\§.u\ e)ﬁ 04 2 H&SJQ g
163 A g3 0,93 43 Pulps 19 .52 s sdy5n
- White pulp
g8 3 Lymphocyte ) @9k 3 2 5l .52 49> 438 Arteriole ¢S g 2
SA S Agddilag
- Red pulp
9 (Macrophages, Leukocytes, Plasma cells) Erythrocyte 4
(558 SIS S ddig A 2 s> 43R 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

o9 (A9 3 s 2
Splenic 2 (A GLd ¢S o 43l ¢ ) g Hilus 43 A S48 Spleen 2
433 Abdominal aorta 2 b 483 52 81 sk asi 45 artery
Trabecular 43 A& sy A 433 A » 4 Stroma 3 3 sldia
4 Lymphocyte 2 g JAla 43 White pulp 4iwg g 433 533 ¢ g artery
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43 Splenic arteriole of splenic nodule 3 444 o S Adalal ddaud 9
(Sl a gl

a9 43 Penicillus @ Qlaidbu saiila gola o) g uldla 45 Red pulp
Sheated arteriole ! Terminal capillary @ (2 &L R & s
A su8S 093 (pdlsa Ay g g M syl $isa s 4y pulp arteriole

59 s A bl Laliv o i Sinus 09 A Ghud Gl (A 12 s
.19, 4 ¢a Close or Rapid circulation

58 A A8 bL ) adliss by Sinus g A Ohid g A 10 a0 90
.$9.9> Slow or Open Circulation

iaheodie: srlery trabecular vein

. closed circulation
splenic
nodule

PALS
splenic sinus

terminal arterial capillaries
(open circulation)

sheathed capillaries

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

- Defense (Lymphocytes, Macrophages)
- Blood storage (Red Pulp)
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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

Gpaa He 9l Lymphocyte <Macrophage (o @2 Agilaidla J gl
oS Jh b giaa 2 (Squamous epithelial cells)
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Function and Dysfunctions of Tonsils

- Defense
- Hyper trophy
- Adenoids

:Adenoids

D ‘69 Ay Pharyngeal tonsil o 4S .S Jag 4 Glla 43
LQYJSuaiMdJQMJAQuMI*OM\

Tissue Macrophage system or
Mononuclear Phagocyte system or

Reticuloendothelial system (RES)

45A 4359 Macrophage ) 02 433 Monocyte 4 sliia sl g2

380 LSS cgugla g) (58 el (S 2 tAsT gl el 0
ZJA 4A8 g Al g 2 Monocyte (> S | 558 ol s gLl 6l aa
S eSS4 el e (o A agieY 3 o) G o Culaia o L
1099 Y Ay ASd (il a6 Ada gy e 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
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Digestive system kit (2D

Digestive system O T
Anal Ji43: Oral cavity 2 (@ ¢ Olaidlu oalila Qg Ay ) g3 Al oandR
(69 A5 9 Sy Adsiladidlu J g8 s Canal
16 J9d e Ay o g e ses

Digestion a2 93l s 2 -
Absorption i gdgad -
Excretion ¢/ k) g3l ge lguad o -

salivary glands

esophagus

pancreas
pancreatic duct
small intestine
descending colon

common bile duct

duodenum
transverse colon
ascending colon

cecum sigmoid colon
appendix L rectum
anus - anal canal
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B Oral Cavity
M Digestive Tube

- Esophagus

- Stomach

- Small And Large intestine
B Accessory organs

- Pancreas
- Liver
- Gall bladder
Oral Cavity

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.

00 (5 o Adaidia 438 o8 gilaiAl AN 12
- Lips
- Cheeks
- Tongue
- Teeth
- Salivary Gland
- Hard palate and soft Palate
- Oropharynx
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Lips
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Cheeks
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- Root
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- Circumvallate papilla
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- Sweet Tip

- Salty Tip

- Sour margins
- Bitter

Tastes

- Umami (Amino Acids, Glutamate)

Incisors
Central
(6—8 mo)
Lateral
(8—10 mo)

Canine (eyetooth)
(16—20 mo)
# o lar X’
irst mol
(10—15 mo) %
Second molar De_ciduous%
(about 2 yr) (milk) teeth

Incisors
Central (7 yr)
L al (8 yr)
Canine (eyetooth)
(11 yr)
Premolars
(bicuspids)
First premolar
(11 yr)
Second premolar
(12—13 yr)
Molars

First molar
(67 yr)
Second molar
(12— 3 yr)

Third molar
(wisdom tooth)
(1725 yn)

$euls 2 A g2 mud aale Cd 454 13,62 Hard connective Tissue g 44 g&ls
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Teeth
4 guls

Q = What substance forms the bulk of the tooth?

Neck —]

Root — ¢, -

- ‘. ::':.G
.

e P Enamel

\"

Dentin

and nerves)

~ (gingiva)

membrane
(ligament)

Figure 14.10 Longitudinal section of a molar.
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B Deciduous teeth (Milk teeth or Primary teeth)

S Al AN 410 ) Al 4 10 D 6220 (2 WS o s Adgals gk d Al

g3 @l

B Permanent teeth

dalj AN 4y 216 9 AU 4 (216 (D 5232 (2 AW A s Aglle Ll

(A IR 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
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B Hard Tissue
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Odontoblast 59 (> 98> 4L gl (g3 (5 S o Aaila) o4 a4 e
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outer enamel
epithelium oral stratum

epithelium intermedium

&) glas daulal

g1 3 g s aa) A8 L gA i JB Js5 Jid il glit A4S 3 g gIA Mga 2 L A
> sl psi 4 Gl b Saliva @ @l 8) g glal 503 (5 68 Al ya S acad gl 9l ga
A sy Ol oY (S quS 5 4y Saliva 2 .00 gale Aa g o g

Water, Mucin, Protein, Amino acid, Salts, Maltase, Ptyalin, Amylase,
Squamous cell, Lymphocyte, or Granulocyte.
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Kinds of Salivary Glands

4 gl ga g glac Anlal 3
A Asles 092
B Minor salivary glands
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Stensen & gana S Al 4 & 5919 Excretory duct §) ¢S B s o s duct
3 S sl Ay A gilid L Ducts 482 s 98 Addl A3 oMW a3 L5909 duct
Keratinized 43 S Al s Columnar epithelium L Cuboidal epithelium
(2 9 Jugy) s oy sl stratified squamous epithelium
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- Submandibular Glands

G540 490 AAR gA Al 3 L& 45 Parotid gland 2 ook Al sy ea S sl i 2
-5

I: Capsule

Il: Septa

I1I: Mixed Acinus 43z s 32 hglda
8314 Serous 8 Mucus > 83 828 Mix o8 <A Parotid gland 2 A
43 Wharton’s duct 2 §) ¢ A Cadga 2 443 S 9 4 mandible 2 625 12
(S Ads SoaelBdy ek 3 gayi o (SA A 253 Oral cavity 2 adaul g

- Sub Lingual Glands
03 4S gana gl gl 6R 3 g 03 028 [Mix 098 12

Capsule (S 249 $3 53 Gl o Sub mandibular gland 2 (2 @& Al
43 (Mucus 8_5S) 3 3 3a 5951080 9 58 Duct Jid 028 68 (533 392 ga (53 A il g
.59 Serous o Al al 3 Ay gl Mix 2l aS

Salivary Glands
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Palate
als U sl

16 s Jug A 093 Ay

B Hard palate
Lamina Propria ¥ 433 03 3 Stratified squamous epithelium (o Jii!
3 .03 Adipose tissue 3 5398 3 Sgl 2 02090 438 mud anaia 3 o 02
.2 Periosteum ¢+ 43X Lamina Propria
LS9S A ga S hglia gdlga I3 d AU e dy aF

B Soft palate

43 Respiratory epithelium 2 > asS 2 Nasal side (2 8 (> s A A o9
Stratified squamous 2 > asS 52 Oral side (2 2 ) <82 s 94 Jaug dbaul g
> o2 Lamina Propria ¢ 433 Jiiul 633,53 s 9d Ju gy 4daul 9 43 epithelium
Oral @:_Lgé&auﬂb\éﬁ J‘ﬁ‘ﬂgjus644ﬁu%°é°m&@“dw’. 3 A2l
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S ST Ay

incisive papilla
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mucosa
fatty zone
gingiva
hard palate
glandular
zone

sofl palate
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Oropharynx

ooy

Stratified squamous 213 & ¢ 35254 S Oral side 43 Soft palate 2
89 5 Jhu gy Al 9 44 epithelium

Digestive Tube
Ui anad

3ALS gaad Al g8 (5 1 IS g 2 Ad gLl g5 (s gy ala T AAA (5 e Al
sk a s 4 Digestive tube
1Y 9 g9 AAA ghik gl Al B adan 480
B Tunica Mucosa
103 6393 AA3 ghha gy Al Al o ASd
- Epithelium

Non keratinized stratified squamous S A) g & 54 4 ()l aab
> (Appendix $ Intestines <Stomach) s .2 905 4 ) 2 epithelium
.4 Simple columnar epithelium

- Lamina Propria

=5 5l Lymph elements <Blood capillaries s 83 635> 435 zeud asaia 3 12
89 Jaldi ad &l glaS Glands Sq Aigid

- Muscularis mucosa
_odui\l‘ghwuej&j 53&@@2&5\#@@}#034
B Tunica Submucosa

Blood (/S 3lai &) & 03 5392 434 Dense connective Tissue 3 48k 13
A g3 4y, (53 Juldi aa Qi gl ) Nerves <Lymphatic capillaries <capillaries
SR 29829 ass 4 Meissner’s plexus 2 Plexus < Para symphatic s S
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B Tunica Muscularis

AR 9 AL Circular oz 48 Jila oo a 4338 gida Lac g aalogaala
4a 3438 A 0 1/3 sl 2 s ad i sl il sk b Longitudinal 2 4Lk
Smooth <Ble 1a S 6d 5 olgi o8 o) g2 438 o o8 4l Striated 2 wMlie

3 A 62 Plexus (as Silaw |4 o S e 4y giub Ll 993 3,59 muscle
syl asd 49 Myenteric plexus & Auer Bach’s

B Tunica Adventitia

by golas g glaa d ddanil g 4y et audala gy oAl A A S A g 4y

3 Mesothelium 2 (& S $5 2 s 4 9l asi 4 Tunica adventitia 2 g9 S 45
asi 4 A 3 Serosa 2 b 9l Peritoneum 2 9 s 9é gy Aol g 43 5l
Sl

diaphragm
- extramural
glands

liver
pancreas

ESOPHAGUS ]

epithelium
lamina propria mucosa

<\ "~ muscularis mucosa
%L  submucosa
'»-A
muscularis externa

INTESTINE s

teniae coli
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16 J9d oAV A A Allda gl b 2
1: Esophagus

v

$U5 G S £ 94 43R Pharynx 2 (o ¢! Jsb 20cm Glaidlu AISLE G gl 1
:635043945'53%Lgdl‘idoﬂﬂdhﬁihwﬁd_&jd\&\

B Tunica Mucosa
169 Jald A gilaidlu gAY S Al g3 4
- Epithelium

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

Keratinized Js® Jasa 43 53 s 98 Jud 12 Kerato hyaline 2 (8 $l s Ak
SRR

- Lamina Propria

s 4al 2 Lymphatic elements S & 43 A ¢2 Loose connective tissue s
A G5 aa Cardiac gland (55 45510 g (oS Ja IS 4y ISl 6b

- Muscularis mucosa

Smooth muscle 2 ¢ ¢ U8 (S 3 4y (3 Ak Submucosa ) Mucosa *
L0 435

B Tunica Submucosa

S 9 .8 Jud Wl Elastic ) Collagen 2 (59 (o 02 0,5 435 Tl ancaia 3 2
(A A5y S Al 534 a Mucus gland s

B Tunica Muscularis

L Nsh o4id A glod ggila o4l Jia a0 9 448 b Liac o430
Skeletal 2 <Slas 13 S 43 » Superior g8l 43 > 02 4lih Longitudinal

2 a2 ¢l Skeletal muscle 2 a8 (S 43 Aada b Middle 4 <& ¢ 4 muscle
e S A b b Inferior 43 ) 444 & 45 4 Smooth muscle
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G5 3 0y (sdra 3 il A 003 | 58 Jad CBlae ¢luda b Smooth muscle
.5 329 Gastroesophageal sphincter §) il S 43 0 4y gas

B Tunica Adventitia

_63&430Ju33bb9\3J33.\LgJAﬁuuﬁi\iS@dﬁb.ha

A

2: Stomach
X

3 e bl g e 9 A3 SARR 2 3 2 03 Ad  pusie 05 Qi pa 2
oAb ALA 4y 0 e 443 Cardiac sphincter & Gastroesophageal sphincter
3o la Al ladilu S gil) 2 4SS jlaad gl s A Pyloric Sphincter S 43
Greater curvature 3 Lesser curvature <Pylorus <Body <Fundus <Cardia
gl\;w&m’y\ywslﬁ Jad ) aad cb*j,u’gjé\yuﬁ\lﬁ dodra 03 5 92 A4
A o 4 Lipase ) Pepsin <HCL 2 42025 g) add g3l ga 533 2 (AR 43 0 S
L ) gl
16 4 AAL gl ooty Al laa gama el Al Claidla a2

B Tunica Mucosa

rd Jald S Ad gilaidle galY
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Epithelium

L3 S 5094 503 98 4 .2 Simple columnar Epithelium (2 Ji)
TR

Lamina Propria

9 Reticular fibers <\WBC Plasma cell (S 43 (5> ¢33 0393 433 i audaia 3
.9 Jald Gl Collagen

Muscularis Mucosa

.03 5 352 434 Smooth muscle séuda 2 g3 3

Mucosal Layer

S 533 2 03 s 9d0 50 AAX gl glad gL Maal g 3 Alda alda gra
L Gastric pits 2 (2 4wl g 4 535 9m AT 53 3 S hae Ay ira 3 3 ga (5 512
Ay S oA g sAliSa Ay sdma 3 Gl gla8 12 (5 S AR 5 3L 4wl 43 Foveola gastric
5 Qe A ool sisas sdlida

I: Cardiac Glands
53318 Mucus (2 ¢ QIS S e g odbus salila g

Il: Fundic Glands
A o 3 adicie o 1o o il Al JSLE 0 o 0 438 laa AD gl 9IS gaga 3 gdaa
S S 31 (59 Jald Gl Cilidie S QS 5 Ay gl glas o g ) JSd ol
«Parietal cell «Chief cells ;453 g_aa 483 (g 5131 S o8 Sl ) (5
Enterochromaffin cell $' Undifferentiated cells <Mucus neck cell

Chief Cells -
S s A Joy S b 4 9l s 909 Al ) a4 Pepsinogen & &ljaa
S AR AN A4 s 50 g) s A Microvilli oS aabw AL 45 o) o 1 JS
S3b a8 a sl 4 Zymogenic cells 2 s I8
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Parietal Cells -
S G Ay 9aa (533 <5 918 Intrinsic Factors §) HCL ga%a 3 s aa 482
3 &) aa 13 s b agh 4 Intracellular Canaliculi 2 (> 2 4dlilS syl g
.Sl ad a g 41 Oxyntic cells
Mucus Neck Cells -
(938 Blaa b Mucus (Als 9) 63 (A S 58 4 o8 3 5 aa 48
Undifferentiated cells -
(S sal g 98 ) Ak Ay 5 a4
Enterochromaffin cell -
39l 63 Qo gl AUS G 2l g8 3 gigiga g Al g1 3 Gl e
Amino acid JAPUD 2 <&l aa 13«53k ad a2 sd 43 Argentaffin cells
13 ¢ A Sluagad gl jaa (Precursor Uptake and Decarboxylation
9 Gastrin i & o) Endophrin i g 0dla Serotonin e & &)
.s3J18 Glucagon

lll: Pyloric Glands

Mucus (2 <I_aa 2 5S) & 53 Branched glands b saiile qi g odla &l glas 12
S 4ali 53 43 a2 Parietal cells ) Argentaffin cells a3 aS g3 3 <5533 s3ka
LSS Jad

B Tunica Submucosa

4T gy el andala 3 gL AT gy 3o Ble S A 909 43R mad adala D
oS Ja Ad mas Meissner Plexus 2 g Blood Capillaries < s

B Tunica Muscularis

Al A0 oo oS Ja S g8 gy 03 4y 0 S0 (63 Smooth muscle > @las s
$#U ¢ s b Circular Fibers 2 (2 48k 4daw gia « g8 gLl Oblique Fibers 2 2
30 52 433 LY N sh b Longitudinal Fibers 3 g 4k a2 &

B Tunica Serosa

Loss 82 ¥ 58l Aa (38 (& 0d (s 9 Jhu gy Al g 43 g8l s Mesothelium 2
3.9 45254 Nerves 3l Blood capillaries S A 49 2 <2 connective tissue
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Esophagus

Muscularis

externa

* Longitudinal layer

 Circular
* Oblique

layer
layer

Lesser
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(b)

sphincter antrum
Substance
Cell Types Secreted
Mucus
Mucous (protects lining)
neck
cell
Bicarbonate
Gastric acid (HCI)
Parietal
cells

Intrinsic factor
(Ca++ absorption)

~Enterochromaffin-
R like cell

Histamine
(stimulates acid)

(R0

A Chief Pepsin(ogen)
' cells Gastric lipase
A D cells Somatostatin

(inhibits acid)

Gastrin .
(stimulates acid)
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3: Small Intestine

P RTRY

(s A Adia) 553 Caecum A ) oS £ 9% 43R (5 ) gm 2 Pylorus 2 oalss i s
16 A AR s 9 52 720cm 2 Jsb

Duodenum 3 Jejunum <lleum

3 J I 9o ga IS 3 (g Al pa Ay gigadl ) A 3 auad gl ga dAddig galgS a0
aad g3 2 ) i gd) ga (5 g auad 3 Adaad g Ay il gl g 2 AT galsS gl ARS gara
il gl 21303 g3 S s 4y galgS 30 ala 3l (533 g3 JH) gisisa b
s J9d s A A S Jud

- Valve of kerckring or Plica Circularis

Duodenum 2 (& 2 < ke 433 Folds b ¢) 43l 2 Sub mucosa s) Mucosa 2 12
A S glad 4 Jleum 2 gl s 43R

- Villi and Crypts

Lamina Propria 9 Jii 3 (Al e D 59 k0 eaiila 4598 Auka 3 Mucosa 2 18
(oA A5 i ddani g 4y

Muscularis 3 (2 9 53854 ediile g dlaad g9 13 :Liberkonn glands
S (5% mucosa

- Microvilli
S Ju JS& 4 Striated borders 2 9 5S gy o @y 3 12
T 9 (o galgS 99
B Tunica Mucosa
P oS J A gilalidl Y (S Al (g 4y
- Epithelium

44k Lamina Propria ¥ 433 533 <53 Simple columnar epithelium s
NEREYEYY
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16 J99 Y Ay (A 6 o pad g e i) 600 ) Auh g0

1: Absorptive cells

54298 4y 5 9 9> Striated border (> s oS S Aadaw 0a) ) ALA 4y
Gl ) G Ay gaia 9€ 3 gal g8 gl Ay g Cualean (g 0 L8 4 oaid i 3 S gal S
e

2: Undifferentiated cells

A S Cand 4 Villi 2 o) s A R S Base 43 Crypt b s 2 &l jaa o
.si% 3L Absorptive cells

3: Paneth cells

Peptidase :45d ) ga Adig Ml g3 g} 5 A I3 S sas8 4y Crypt 2 ad &l a2
NTXBIB:]

4: Mucus Goblet cells
59318 oala a g 4 Mucus 2 ) s A Cabga S slald 4 Absorptive cells 2
5: Oligo mucus cells

Mucus aS 2 S 4ulii) 43 A s )18 S o8 Base 4 Crypt 2 ad 1
St 53l Goblet cells 43 (S Al 4 53 59 S99l 2

6: Endocrine cells or Enterochromaffin cells

s A o & 4y ddibi g Receptor 2. 35254 (S Villi 43 a8 9) Crypt 43 a2 <l jaa o
Norepinephrine «Secretin 453 s A Jgu (S I3 4 sigayl 3 s g
Cholecystokinin ! Serotonin <Gastrin

7: Caveolated cells

¢33 «s ) Thick microvilli b axduda S zda 520 j) ALA 4y S alaad g0) s g0
(S5 JS J5d 4 Chemoreceptors 2 (o (< IS o6& Aldd aduli g gl s

8: Migrating cells

.§3 & e 448 |eucocytes §) Lymphocytes 2
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Ay Aduli g anad g) uda 3 (S gal oS gaia oS Ay oA A ah galgS IS 4y s aa AN
o G ga i gilagle 3 ddad g 4y gilaa g3 S salgS 68 4y A g Ao 8

Muscularis
mucosae

Muscularis
mucosae

Submucosa

Submucosa
Circular
Circular muscle of
muscle of muscularis
muscularis externa
extema Longitudinal
Longitudinal muscle of
muscle of muscularis externa
muscularis Z Lymphoid nodule
externa ] (Peyer patch)

Goblet cell

Microvacuolated
columnar cell

s PGP

Enteric endocrine cell

Stem/progenitor cell

Paneth cell

- Lamina Propria

Reticular (S g aala g2 4y (A 03 8,52 433 | 0ose connective tissue sz 2
Smooth <Lymphocytes <Lymphatic vessels <Blood vessels «fibers

4y oliS a diglgasi s glal 4 s J 3929 Lymphatic nodules 325 & o) muscles
S8 Jul a g 4 Peyer’s patches 2 Js

- Muscularis mucosa

04 (5 9 592 44X Smooth muscle 2 14

B Tunica Submucosa

&) glas J\M#US@L@JQ‘}S&*M’ Duodenum < coéom&@d‘uh&\d
A5 galsS 59318 Mucus (> b asi 4 Bruckner’s glands 2 (2 2 25254
A Jou S S ) padial A4y galgS 3 a5 98 )9 Tonicity
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B Tunica Muscularis

4AX Circular muscle ' Longitudinal muscle <Oblique muscle 2 4d4a 13

D309

B Tunica Serosa (Tunica Adventitia)

D303 43X ¢l aa Mesothelium 2 ) 434 @.ul éu.'a.u QK

intestine

— Lumn

(a) Small intestine
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serving the small

Circular folds
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D l ' . ‘
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4: Large Intestine

st 2

S Rectum <Colon <Appendix <Caecum 2 s} 52 180cm (2 Jsb > A8
69 Aald Se A e Anal canal

’ - Lett colic
p. (splenic) flexure

N

"
.‘IL’ \ 7,

Descending colon

Cut edge of
mesentery

Teniae coli

Sigmoid colon

Cecum
Appendix
External anal sphincter
PO (e
B Mucosa
0309 434 gigilaidlu gaiY 3
- Epithelium

s3I 433 e ¢ 4 Simple columnar epithelium 2

$alsS sl 3 (g 9 S5 Al Goblet cells 2 $3 s A 4 Villi o Crypt <lsS s 8
3 A 91l gl s Mucus secretion i g o e 433 523 53 Qda gl 3 Al
S 94158 5288 4 Paneth cells ¢ 8 43 adl 33 J9d gt Aol g 4y salsS 939!

(59 pS AT gal oS sl o S Ay 1 Mard gl jaa Gl S ea) 3 sl asay
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- Lamina Propria

Ju Lymph nodules 3353 g So A 03 554 0 92 433 i anaaia 3 o Ak
TR

- Muscularis mucosa
S8 J3 Lymph nodules (2 S S5 s8A 4 ) 03 Ak Thick 4asdud o5y (2 1
B Sub mucosa
203039 433 madd audaia 3 o Al o
B Muscularis

- ny ngﬂal.:\Circularw@hd&‘éﬁodoiﬁﬁjﬂo\gé..\w‘\ighul«'as
Colon § Rectum 43 s& . 4 Ll Longitudinal & (N sh 2 48k 2 & g g 4
Jis Tenea coli 409 (> s A 2 b 4y padaa g0 2 dill) A ajld g S
TR

M Serosa

4 Appendix Epiploica 2 (& 03 SS948l 53 Adipose tissue SLiS paadi dlaad gy
LSyl a g

Appendix
A sk 2,5cm o 03 43 Bl S99 08 Caecum 9
163 J99 A 4 o OLaiila A
B Mucosa
103 (SS9 sl ) sigil e gAY 2
- Epithelium

4 g A Villi «g2 29234 Microvilli o s (> <2 Simple columnar (= Jiis)
(69 ) 2 At gl e ) SAd) 3 A (s H A Paneth cells 2 6w i aS
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- Lamina Propria

Lymph nodules 3033 &l 4y (Sg (> 03 .9 839 433 mwd acala 3 Ak 1o
9 Jald

- Muscularis mucosa
03 gl g 5 i 0 AS) L) 4y a9 54 3 Nodules s sial 2
B Sub mucosa

Ja Nerves 9 Blood capillaries (S A& 43 5 83 (5.9 0 92 433 add audaia
TP

B Muscularis

S 2L s ella 3 o dlda IR0 0d 590 90 4R b 9ga 3 o o0 Alyh AS U
03 Sy Ll sk U Longitudinal 3 2 48k A&

M Serosa
_odom&@de«bhj\ Mesothelium agngsﬁjusaﬂjn

13 s 4509 Mucus glands (> oS Jad @l glad Gald Jg9 s S Appendix 4
.@Jjbé\ odla 333 4,3 Mucus 2 Q‘J\Aﬁ

i R Ll o siih g 518 3 sal g8 g3 3 Appendix (A 5159 4S Jg2 Al 4y
L9 aS sk a3 A (5 )

13 A saSlay S JAl 43 Mucosa 2 lymphatic nodules 59 Js? s 558 4
.68 J9& 45 Sub mucosa & lymph nodules

Rectal Anal Junction
Simple columnar 2 (> .63 (A Ay salsS 5 3 Anal canal $) Rectum
4 Gl glae saadi (S 4y gl Goblet cells 2 9 <5 9 Jaugy 4danil 3 43 epithelium
.82 35294 S Anal canal
Stratified columnar 4 Simple columnar epithelium 4£2 S Anal canal 4

¢l Stratified squamous epithelium 43 o A3 3 ¢ g8a a4 or Cuboidal

NERTY

Edit And Design By: mr.18 m (Kefagatunah Naﬂ) Amani)



16 g9 Y A o Gy e (o

B Mucosa
e A A g
- Epithelium

A ly S ssilgi 4 & g2 Stratified squamous epithelium S $3 0 a9 4
2 Job 8 918 3 (5 iy sal Keratinized stratified squamous epithelium
U-NJE J\Mﬁﬁ,\hub&aus Rectumgcé@dé&ﬁgAnus SICINTEIP
.4 a gl 4 Rectal columns of Morgagni @ (> ¢ $bSd Folds < gl

B Sub mucosa

Tusia A A8 g 00 SU o AR 3 sl dsa g Ay sk Al g S g4y
13 A AU G S g A hlia s gl g 90 45 fle Gladillu sday g S
.6b a st 4 Hemorrhoids & Piles 2 &l

B Tunica Muscularis

#MA\Aé&ﬁngectum AJ&NQ&Z@}\J&*JJJSJ}JJSJM
Q98 4 gDlac ghhida 3 g) 55,5 Internal anal sphincter §) ¢u8h) Culdia
.32 a gt 4 External anal sphincter 2 ! JI8 S ALE 4 ) o 2 Ba 3 A

:Morgagni column

9 9809 0 ) (s ) mBa 0 pa R o (698 Al e S slea A Ay g3 ga adaild 3 N
ot OB g Aaile Jgd A8l ) 4y

Gl gl al g adan 2
Pancreas

o) JSJQ

523 > s IS8 Exocrine 2 aa g Endocrine 2 ad s 53 538 [Mix 682 12
AU dlaad gy ARR ARRY > 03 (5 9 Jugy abad 49 Loose connective tissue
(a9 sk Lobules 43 088 gl AA) ellia (62
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gallbladder > _common hepatic duct

common .
bile duct accessory pancreatic
duct (of Santorini)

main
pancreatic
duct

(of Wirsung)

hepat
duodenum (of Vater)

1S dadlan S g3 093 4y ot A Ll A o
B Exocrine pancreas

433 Alveolus & Acini 33 g3 3 > 03 835 Tubulo-Alveolar Compound s
SR s (AR 5,8 5-8 3 (A Olaidla salila g 051 3 Acinus R (g 94 0 52
SOU 523 9l Ll 359 Myoepithelial oS s 43 g3 aa 533 (53 59 55
Lymph $) (sh9 3 (S Gl pudala 4y (3 (53 5 90 4] dhal g 4 o pudala

.54 )2 Secretory ducts 3! Nerves <capillaries

oS Sy 530 093 4y (55 I8 A3 sy Duodenum 2 salsS 549 318 A 4l
Acinar 2 Acinar part .2 Acinar part .2 & ¥ 2!s Tubular part (=2 4 5 2
useﬂeﬂe\-wdei‘\e Ja g &l jaa sadila 4 eRa) (g9 o KPS @ﬂm& cells

4 S Sl gilida 43 1 58 Jag Zymogen granules 45 (A (2 s A A1
LS Al g Ay 5313 (gaad 3 1A I Gl S 2 ¢ (s S Jad 0 e 5 gl plide

398 2 Chymotrypsin § Trypsin :45d sl 3 Proteolytic 2 Acinar cells
9 Aldd & Amylase <2 g« Peptide 2Carboxypeptidase < ga
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A0 il o gl paad gl Ml pedS (o) S Ay A ga i A Lipase §) Cuoule g s
NTXE TR S

Excretory Ducts of Pancreas

- Centro acinar duct
- Intercalated duct
- Inter lobular duct
- Intra lobular duct
- Main duct

4y (5 S AT S dadad day 93 43 Duodenum 2 3 ga s g8 ddal g 43 Main duct 2
J5<& Columnar 2 S 8_Al 4 gl Cuboidal 43«9 Squamous Jiiy! 2 S 4l
L(S5S 088

B Endocrine pancreas

.Sl ad asd 4 Langerhans islets 2 (2

A5 090 (s Jg9 alicna 4y 31BN JA o (g3 (A S AR g Ay oul S 2
Reticular fibers (2 S bl 43 o) @l Al Bgue 4yl 3 S g3 4y (5 )
NCEREN X

163 (Sl Sl Al
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- Alpha cells

3 0sa09n 13 s 938 Qg9 Glucagon 2 8 «s 949> 431 20% sil a3

4338 80mg/dl 2 S Adag Ay TSl o AlS ey g plled S allla 4 Hypoglycemia
35558 2 ARR KA 3 gausr 10 L5900 A Glucagon s 48 i L aS

MR (Shaady g a0 oot JSs18 g S Aailidg ol (A8 G g3 )
A

- Betacells

l) 2 Gl aa 488 (g 918 Ggausr Ol gl 3 9 (s BLSST 66-80% S o

> s A g Y s 2 A JA gl 59 (5 9 abala) Al 5 45 Capillaries
3 S Ay 4 o jlal JeSel8 3 Hay ey G 9@ Hyperglycemia S 3929 4 418
S (g3 .05 98 01 38518 3 b 50318 gl 83 ook o451 ARA 110mg/dl
.4 492 94 Receptors <l ol ol gaslas 3 598918 3 (gaily dadaus 4y

- Delta cells

43 50 4% $aa 3 g (s o ga Fla S g a3 gl 3 Sl 4y g e
Growth 343 53,5918 G398 Somatostatin 3 Cl_aa 13 s gl

A3 & Gl s a2 epiphysis 43 $Sg 2 8 5933 9) 29 A hormone
> 291 4RI (2 gl 0 gy (o 1A aS gl (6 S Ad b e i Al g Al il g

el Y P 59 s 9d J S5 A g Al SAa Metaphase (o A4S (s 488 Dwarfism
Al b oaa Al (5 2 AS gl s g aS ARl B0 pee Jali a4y B gualdldl

GAs VL ARl 80 jae Ja U3 o palBd) A Ly 590 43A0e Gigantism
(IS P p g i (52

- C-Cells

o Adibg s A IR et giiaa a L 8 S S Ay 1 (60 ) pa K pas Sl gy
S da 4 cal Sul AL g) o a5 9 il 0 gy i (51AS oA Aaglaa 0 A g9 Gy Ay
NCRRS,
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Liver (Hepar)
S

Function:

- Hemopoisis in embryonic period
- Detoxification

- Glycogen lysis

- Proteins production

- Bile production

Liver Circulation
.s A Dual circulation 2 2 Circulation () g S oW 4

Al 4l g 43 Portal vein 2 4wy g by A 433 sal S 5,940 Abdominal aorta :1
s N A Portal vein 2 3 ga s 54 @i 70% $al9S i 98 3¢5 S (1A g3 0 s JSA
2 70% (A4 o) c0d Adyg (Sl () 30% S Portal vein 43 . > 45 %A

.s< Deoxygenated blood L 4sbLu

A A ass Al 4D fle dhaul g 4 Hepatic aorta 2 Circulation J: J$3 3:2
2l o) AsLl 449 30% S Hepatic artery 43 ¢3! ¢Ldia 433 Thoracic aorta
L3 A4Sk SO Al g 70%

Histology of the liver
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B Stroma
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.Sb a sl 4 Capsule of Glisson 2 2 s 9

DR o9 A S Sy sk Septa o 4y 9 A AT JAN KA 0 b JemsS 48

A (g oparadl g0l Ay Adg g ol R ) oS Jhng o3l Lobes siss sk 4
A AN SKd s Y i ddigesl 1, 29 Lobule 45 Aa (A 55 50
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.82 9% 9 434 Fibroblast

B Parenchyma
Classic Lobule
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- Portal vein
- Bile duct

.9 Portal Triade 45 5003 9 ¢2 (A
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- Endothelial cells
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5l st AS g o9 SIA 4 <31 Classic lobule Y 3 (S Liver 4 48
.29 Portal lobule 43,5 > &% JS& 43 &l g Sinous vein

A gSau g Sla 3 (g 9 AR 4y AR Classic lobule (18 093 (S Liver 45 4S
L IS JSdi (5 910 4 2 42 Sinuos vein i 4x )

Hepatic acinus: Functional unit of the liver.

central central central
vein vein vein
portal portal portal
canals canals canals
CLASSIC LOBULE PORTAL LOBULE LIVER ACINUS
portal vein
bile duct hepatic

Kupffer cell artery
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Bile Excretory Ducts

Intra Hepatic duct

4 Bile canaliculi @ (> 2 25290 JUlS S5,9 5 e s ) 2 Hepatocyte o2 2
Canal of 45 A s & sla g 0 Bile canaliculi (12 092 48 g} <5 il a9

> 6329 Duct (S309 82 9 wS s g 0 Canal of hering«!s hering
Duct &£ & 3 8 58 5 0 Bile ductoli Js 9 «2)9 Bile ductoli 43 A&
Bile duct 5 8 S48 43 Sinusoid s2 A A% .29 Bile duct 45 (38 & s 9.9
NELRP TS

Extra Hepatic duct
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1S A ass 29 Common bile duct 43 2 (A 325> Gallbladder o S
NELRP R

Gallbladder

by A3h 3 dhawl 9 43 Cystic duct 2 (S 03 43 awgia 0 99 Common bile duct 2
s A b B b culid elud) 2 50ml ¢ s k8 4em «J sk 8cm s B

16 S5 45 AAA g g0 Al o Oladle
B Tunica mucosa
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- Epithelium
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A
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Lamina Propria

:Blood capillaries s~ 2 jlx uélS 49 gl 0 (594 6392 FEES Gud és.al.e QK]
.S Ju! Mucus glands ' Lymphocytes

s 399 S 4Bk Muscularis mucosa & Tunica submucosa 2
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03052 438 i adaia 3 o 483k 12

cystic duct
gallbladder //_~common hepatic duct

common _

bile duct accessory pancreatic
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duodenal \¥&, %7 N )/ pancreatic
papilla N B\ duct
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Integumentary system (o ‘_,Sa §¥ 9

Integumentary system

Al (S 94 5
Y s g A 0 98 Ay Al 18
M Skin ‘;5':"""‘3.-.‘
Function of Skin
- Protection

Barrier function
9 N A g A s S09 A o) A gl ga RN ry g daile gy 1
o A JAN s sSos Al A s AR
Defense
Homeostasis
Reception
B Derivities of Skin «Wiida Swgs 2
- Nails
- Hairs
- Sweat glands
- Sebaceous glands

Edit And Design By: mr.18 m (K.efagatunah Naﬂ) Amani)



Obaidlbu Sigy 2

Dermal papillae

Pore

Appendages of
* Eccrine sweat g
— * Arrector pili mus
. A ] * Sebaceous (oil)
E(yegfular * Hair follicle
* Hair root
Hypodermis
(subcutaneous
tissue)
i i V Cutaneous vascular plexus
rvous res
* Lamellar Adipose tissue

(root hair plexus)

A R 681 0,4-Amm A Sy
1 09 AAR ghiho ga Al Sugy o i Al il

B Epidermis (Cutis)
A3 eléda 44X Ectoderm 2 4l 1

B Dermis (Sub cutis)
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sk a9l 4 Adipose tissue layer 2 a2 L s} Subcutaneous tissue
: 48 9 hypodermis 2
Adipose (S 4% 43 45a (s A Jgy S <S4y Epiderm ) Derm -

.53 Jald tissue
LA &g o) Gl ccmas ) ga u,,\\.':ﬁ 43 Epiderm §! Derm -
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163 (SS9 A S sage 5 913 3 Epiderm ) Derm
Keratinocyte -
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Melanocyte -
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6 A 80 S G ga9a MSH 3 o) s A Juu (S

Langerhans cell -

949 A Macrophage (Siwgs 3 ¢ s gy 43 40ilh g Phagocytosis 2
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Epiderm
103 5o ey g shad Ay Ay oy G T Ay 43 A ARS JAla Al Al )
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)3 Germinal cells 45 (AR (> 3 35254 (S9 QIAA jiad g3 (D 03 Alph Ll
S 0 Al Ay &l jaa A3 2 AR A | A £ Cuuw Regeneration 2 & jaa 482
2 5 2 Columnar cells Sual 12, )5 a8 Basal cells 43,9 Jhla siad 43 ¢ (52
Germinal 43,9 JhlA lad 4y 5 (g3 Juay oy adaul g 4 Hem desmosome
.S Ji9 A Stratum germination & layer

Prickle cell layer & Stratum spinosum H

533 4y 5 (52 aS A4 basal cells 2 S ABsh 345 03 59 59 433 gl g2 2 12
3 gl 94,9 a8 Macrophage 3895 Skin 2 s> Langerhans cell 5 ol
(S U (S5 e Q) s Melanocyte

54 g aa Malpighian layer 2 sla g 43 45 giah g g3 (52
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Stratum Granulosum B

o S s 4 A 52 Ol ) sed L c0d oo 438 Ak 4 53 2
.sS Ji9 A Granular layer 45 2 <58 Jad Keratohyaline granule

Stratum Lucidum B

> obe pla Al gy o S ahghbu 4y 551 a3 2 0d Ak ABlidi o gy 0
433 Keratohyaline granules 2 &ba 13 & 03 8353 34 5 2065 Keratohyaline
A sldda

Stratum Cornium N

LSS Ja &l jaa Keratinocyte 3 S 48 g3 4y

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

extracellular space.

oo Stratum granulosum. Cells are flattened,
== —organelles are deteriorating; cytoplasm
b 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
J.b ‘}Sjﬂx K

oA o) sus salge sl Ay SO Sy 2

Carotin -

9 234 Yellow 4Ls 4 ila 3 Carotin & &) Sy o
Dermal capillaries -

2 Red b g ) S gy 3 Aol g 45 Capillary @ (S gy 2
Melanin -

LSS G SO ) gal b Brown 3 (Saigy 3 (D (A AR (bl 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

Y Jiml 3 03 5% 5 392 434 |rregular dense connective tissue 3 > 4 13
Sabogaa g 63 U8 0,5-3mm 2 Cwldua Bk 33 ¢ 1 )2 Lamina Propria
103 652 444

Papillary layer B

Tactile 59 > .29 4y Papilla (> 2 Agilaidla gl dand g S g3 4y
$ Elastic «Collagen 2 S 48 53 43 52 Jaldi Vascular papilla <papilla
(S 2925 45 48 )L 0 o3 Reticular fibers

Reticular Layer H

549> 433 Reticular fibers sl Elastic $«S 325 g g} Collagen bundles 2 4k )3
Langer’s 2 ) A JIA 51 9a 0 Adaw 3 Sdugy 3 LY Collagen o5S) «oa

a Adipocyte s) Macrophage <Fibroblast oS 44 & 530 a 68 43 lines
Chromophore 2 (> s 3929 ab &l aa 4SS Al gy S ABala 60 4y g8 Jud
Sl asi 43 cell

s A O A S (ulad 4 0y Ak Hypoderm 2 43 aiy Ada a0
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Arrector pili Muscle -
(oSl Ay g Lagad ol Joy S SSa 4y gilidy g 3 CBldas 48

Hair follicles -
Sweat glands -
Sebaceous glands -

2 NS Reticular Dermis
X «ff’@%ﬁix I

o

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 =
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Hypodermis or Subcutaneous layer

Loss connective 2 Alg > 03 035254 gAY S gy 3 4b Hypodermis @
S S sl s o Fat lobules .02 o 52 434 Adipose tissue ) tissue

S g 4 Abdomen 2 Cwaldua A 533 <5 9392 Panniculus adiposus
13 S Scrotum ) Palpebra, penis 1454 (S A $48 4 G0 3 g gy A3 3cm
(A A g Ak

Derivities of Skin
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3 s JIR AL 3 Ak a15) 3 §ilSei 3 A Epiderm 4 ) splasg
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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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Lunago Hair -
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Permanent hair -
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Structure of Hair
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Hair Follicle

Y (> s B S IA LG 4 Root 2 43ing 3 (> ¢ Oladdlu sille gl g9 12
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AL o JSl A 3 siliang 3, g3 Jald Nerves o Blood vessels «tissue
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Hair Follicle Histology
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External root sheet -

u.d.& A @ S A u.‘i\d B g bl ) Ladica o Glassy membrane 2
.69 43ldia o Stratum spinosum 2 Epiderm 2 )

Internal root sheet -

S 624 . s A Mg Keratohyaline 2 &l s (ugs 533 (> 03 4luha o 3 Keratin 52
JEERTIL XY RTRY WP U RPRY

Henle layer :I
23 554 0450 43R gl jaa g lgar ik g0
Huxley’s layer :lI

o S p sl 4y 5l 3 (2 03 s adi o g9 ABR g aa gay9) gk GA
S8 Jul aa Tono fibrils s g2 ¢) Trichohyaline granule

Cuticle :1lI
(Y 5954 4 A8 gl jaa g, Keratin s8id A 59y 0
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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Sebaceous Glands
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Sweat Glands

S S Ak 4 Derm 2 A A s 2 A 2 Coiled tubular glands s g
3, oS AlAS S mha Ay Sy 3 Al 9 4y ) e A0S s 99 3 2 Excretory part
9 Transional lips <Nail bed 43 5 3 3529 S S 4 3 sl oi Ou
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83 (5 9 o 352 443 Columnar cells §) Cuboidal cells 3 43 3 I8 528 3, (g S
teaS di (S a0 Ysara

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.
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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 5 aad il y): 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
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16 59 45 AAR g8 R Al (o0 e s g

B Kidney S5
B Ureters 4 galla
B Urinary bladder 4ilia
B Urethra Jala

LS AR G 3 drg ) 4y ales (533 ) g ALSLE a2

Edit And Design By: mr.18 (Kefaﬁatun-ah Na'rb Amani)



Function <
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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
T A A 099 S sl
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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.

e == Tubular secretion: H™, K7, creatinine, and
drugs are removed from the pertubular blood

and secreted by the tubule cells into the

filirate.
Glomerular
capillaries
Efferent
Cortical arteriole
radiate
artery

capsule
Rest of

containing
filtrate

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.

capiur—}__“ =

S

outer
medulia

inner
medulla
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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.
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2: Proximal convoluted Tubules

S 8) £.50% 434 Urinary pole 2 Renal corpuscle 2 «s A dsh 14mm > @ 1
s A el 5,9 Henle’s loop

43 4 g9 b 52 Simple squamous epithelium J&is) 2 (S gssa 4 -
.6z 3l Columnar epithelium

Brush border 2 (& ¢S J%! Microvilli S 4adaw 033 4 g3l jaa 533 -
(S als JSE Ay

5,492 Vitamin ¢ 8! Protein <Amino acid « )5S 5 <NaCl 4awl g 4y $3 93535 (59
LS

3: Henle’s Loop

S = 4 Distal convoluted Tubules s Proximal 2 4351255 saiila (g8 12
$ Descending part Loop of Henle 3 (o «s 3 (An o5 > .c AR
Simple squamous 2 . asS 3 < ke 433 Ascending part loop of Henle
(89 s 94 Ju gy abaul 3 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.

e Type | epithelium,

* 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 1 JI_2 &ia 3 Collecting duct $' Loop of Henle 2 12
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Excretory Portion of Urinary system
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Photomicrograph of transitional epithelium
(urothelium)

Urinary Bladder :2
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Tunica Muscularis R
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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

Urinary
bladder

Opening of ureters

\ A Ureter

Ureteral orfce N L Internal wetal

External urethral
sphincter

Urogenital
diaphragm
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Urethra :3
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Female Urethra
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P A A 594052 441 Loos connective tissue 3 2 48k Lamina Propria
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1. Preprostatic part of urethr:

Internal urethral sphincter

(smooth muscle)
Prostate 2. Prostatic part of urethra
External urethral sphincter Deep perineal pouch
S TR Perineal membrane
Bulbo-urethral gland and duct

2nd bend when penis is flaccid
3. Membranous part of urethra

Penis

1st bend
4. Spongy part of urethra
Navicular fossa
B — External urethral orifice
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