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+ Lines blood vessels |+ Quter layer of skin.
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of lungs ‘f' 7
+ Protects against
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Simple cuboidal o J \ Stratified cuboidal
i Lines ducts of
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tubules and glands , ! @ % & swaat glands
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e oy L I | | =1e i and ions
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/ * i L * Secretaes mucus
Goblet call —— > -~
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membrane
(a) Most epithelial tissues line or cover surfaces or body cavities
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A gland is branched if several secretory areas ( "~) PR3
(tubular or acinar) share a duct. Note that 33 ")"9‘”(_70
“branched” refers to the glandular areas and

not to the duct.

Simple exocrine glands

SIMPLE SIMPLE COILED SIMPLE BRANCHED SIMPLE ALVEOLAR SIMPLE BRANCHED
TUBULAR TUBULAR TUBULAR {ACINAR) ALVEOLAR
Examples: Examples: Examples: Examples: Examples:
= Intestinal glands * Merocrine sweat » Gastric glands + A stage in the em- + Sebaceous (oil)
glands * Mucous glands of bryonic development glands
esophagus, tongue, of simple branched
duodenum glands
Glands whose glandular cells form tubes are Glands whose glandular cells form sac-like
tubular; the tubes may be straight or coiled. pockets are alveolar (al-VE-6-lar; alveolus,
sac) or i (AS-i : acinus, ch ber).

Compound exocrine glands
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Glands whose secretory

cells form both tubes 2
and sacs are called |).'>.n dinl Uul.wl ).)

tubuloalveolar.

COMPOUND COMPOUND ALVEOLAR COMPOUND

TUBULAR (ACINAR) TUBULOALVEOLAR
Examples: Examples: Examples:

M glands (in h) . M. y gland: * Salivary glands

* Bulbo-urethral glands (in = Glands of respiratory

male reproductive system) passages
é( « Seminiferous tubules of = Pancreas
testes
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* A morphologic expression of

* They generally have a well- b
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Macrophage cell

* Anirregular surface with

pleats, protrusions, and
indentations

their active pinocytotic and
phagocytic activities

developed Golgi apparatus,
many lysosomes, and RER

Macrophage cel I(Hlstlocyte)

+ Taken from Greek Words (Greek: big eaters)
* Human macrophages are about 10-30 um
* Destroy bacteria ,Activate immune function,

Phagocytose apoptotic cells
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Macrophage ceII maturatlon

Bone marrow
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O Commitment Differentiation Activation

Cells in somite

(Myf5") Brown preadipocyte

Brown adipocyte Activated brown adipocyte
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Cell Type Location Main Function
Monocyte Blood Precursor of macrophages
Macrophage Connective tissue, lymphoid Production of cytokines, chemotactic factors, and several other molecules tha
organs, lungs, bone mammow participate in inflammation (defense), antigen processing and presentation
Kupffer cell Liver Same as macrophages
Microglia cell Nerve tissue of the central nervous | Same as macrophages
system
Langerhans cell |Skin Antigen processing and presentation
Dendritic cell Lymph nodes Antigen processing and presentation
Osteoclast Bone (fusion of several Digestion of bone
macrophages)
Multinuclear Connective tissue (fusion of Segregation and digestion of foreign bodies
giant cell several macrophages)
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lumen of capillary

endothelial cell

st rrena,

plasma
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Plasma Cell

* Plasma cells are large, ovoid cells
* Basophilic cytoplasm

— Richness in rough ER.
— The juxtanuclear Golgi apparatus

— The centrioles occupy a region that
appears pale

— Round and eccentric nucleus

Plasma Cell

* Heterochromatin with lighter areas of
Euchromatinin a characteristic cartwheel or
clock face arrangement
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Plasma CeII

Their cytoplasm also contains a pale zone that on
electron microscopy contains an extensive synthesis
of immunoglobulin; the Russell body is characteristic
of the distended endoplasmic reticulum
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Mast Cell Mast Cell

* Derived from bone marrow ) Metachromasia, described as a color change
* Large cell (20-30 um) with numerous cytoplasmic granules(0.3-2 exhibited by certain basic aniline dyes in aqueous

um), which contain: histamine, heparin, Serine protease, 5 e }

Eosinophil and neutrophil chemotactic factors (ECF), medium t?ecause of Sulphated G.AG. Referring either to
slow-reacting substance of anaphylaxis (SRS-A), lecoutrines il change in the colF)r of.the c.iye itself or to the cells and

« Granule release (degranulation) - triggered by antigens ‘ tissues that are stained in this manner.

& Juw Cunlo_27 g 26J5id
lg (50 19 IS (gl 415 3590 J=o @ 1) > Jolw plw :neutrophil chemotactic factors O
Lo ¢ jl 555 Lol ¢paolivad asline ()T culled :slow-reacting substance of anaphylaxis O
jl (g5 Hui (2Ulg5) metachromasia cauols 395 51 (il Jho (oSS, b (5520155 o
Glalgw (5l aliS9ireT;oSAlS 3929 Juld @) iy A3 Ui (Woldio ) 4 (5L S,
ECM Jolw 2,15 (s )il (o
Sliaoj 030 .2 (iadigy gl (fiber) >diw) .1
VoS5) (g8 .3 Sl gdaidy, .2 ()55 .1:Matrix fibers

A (5)5 (S0 .l HHUS johiie g Vised CBL (iailgy did) jl Cusuo By 1iUS
5 o 45 Saiaodl gloaids, uSe,) (Flexibility) lhassl el (s 5 030 Wi, ¢y icloh
b 50 (A.').))fb,o).j adgl Cdl> @y 6,b9d (b 6K

‘cﬂ :O)WS jiww g,
g) (42)

e




)

Y

154w

Elsl @ 9 W50 (9w W M 05 paaly 51 A2y (H7WS929,5 9 W3l |y (HjWS929)5 L‘bw\‘es):..j‘U MS‘

Ll T Egd (55U jokio dgi 0 W I Cusuo Jisad Cadly ) (89

g0 A5 ;)
(28 JSis) 35 Elgil

NS 290 = 2598 rSeiled (6540155 )3 5 = HIWS (Gl Juib 1T Egi (y5US

09U / Cawwgy / lgSiwl
0N oW Moy 90

2 &S (o gy JiB (5)99 P9Swg;Sao b) Cawl (WS )b (sodayud 2 Eg5 WS 12 Eg5 IS
(Slia0j 8300 3940 (50 631 ! (sl (433 53 39290 Bgpa (43 ,5lghd) b b Blad Bgpuac
s 43 bgiyo 9 ikt (Y955) (glodiiy) 3 Eg5 WS &5 als 1) Sjb b 13 Eg5 IS
€251 ;¥955) (glpdiss) 53 (52;50Y 4 (63L; Jalad iamwgas) L uibbiso (3 58 (b, 9 (Sl

Aidd (4lghd (4 (gpeddc ) by

L9550 Cawgd0yids b Salidgss)T Lol a3 Juld (yaed 43 33515 6,85 (olais] (60155,

Qb Lt )3 poalinl )3 14 Eg5 (55
> o3y )3 15 Eg5 IS

O G cliné Juasl i daubg 394 0 aiaS anchoring fibrils ()T 43 g 6395 Juyud S 17 Eg5 (W5

Collagen Types

e @8 o 86 8 28 08 80666 s &8 06860920 a8

Sl iy duad <8l

BSgpat )3 19 £95 oINS

5310 Eg5 35U

JB 53 slgiiw

)5S

Type Form Tissue Synthesizing Cells
T O PR bone, skin, tendons, ligaments, cornea,
| bandéd fi%er internal organs fibroblast, osteoblast
(~90% of body collagen)
fibril, small . ” .
I bar Gsd e cartilage (hyaline and elastic) chondroblast
Iy internal organs fibroblast, reticular cell,
fibril, small A : B
1l ; (e.g., reticular fibers in lymph nodes, smooth muscle cell,
banded fiber s .
spleen, liver, blood vessels, skin) hepatocyte
Vi network, basal lamina epithelial cell, muscle cell,
sheetlike (lamina densa) Schawnn cell
v fibril, thin fibril same;asitype | (polymerlzes with fibroblast
type | fibril to regulate properties)
Vil network beneath epithelia (anchoring fibrils) epidermal cells
PG TR . o P cartilage
IX fibril-associated (lateral association with type 1) chondroblast
forming bone
X network (hypertrophic zone of growth plate) chondrocytes
_— S same as type Il (polymerizes with type Il
Xl fibril, thin fibril fibril to regulate size) chondroblast
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Elastic fibers

Composed of elastin (resemble coiled springs ) and fibrillin proteins . Returns to its
original shape after stretching or compression. Fibers are thinner than collagen fibers

» Perfect for lungs, large blood vessels
> GIysin,ProIinT
» Desmosin, Isodesmosin

» Marphan syndrom
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Reticular Fiber £ Qi) ()IAAJ ,J.)lQ Lg.)[c <l )» Lgslé.ﬂ Lglbb.)..c
* Composed of type Ill collagen ,Form loose mesh-like network of fibers 639:‘ (jLAAUL&A) L’Jlb)w (5"‘”&]91“" )9’: ){QO O*J9I

Do not form thick bundles of fibers. Argyrophilic |

o . .5
* Fibroblasts in CT also make reticular fibers that support epithelia, 4? -b9:‘)»° C)lb)‘“, d‘?)) 'Ml?L:A Wml ))b 9
adipocytes, small blood vessels, nerves, and muscle cells I . . A P
B . .
= Reticular cells - synthesize reticular fibers in lymphatic tissue; cell body 4-“ .ML)L,JO (SSLQJJ ARV (5)55)5 PJ.C LQ LS)*S)Q

and processes completely surround reticular fibers
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TYPES OF CONNECTIVE TISSUE

Connective
Tissue

I I

]
[Mesenchyme} [ Mucous J [ (:’:T:r) J [ Dense I Specialized

[ Irregular ] [ Regular } [ Reticular J [ Adipose

Embryonic
Connective

Tissue

]

* l o o N . * l s s a s s e s e s e e essesseesssse o
. 9 U LY * *

TYPES OF CONNECTIVE TISSUE

a. Loose Connective Tissue
b. Dense Connective Tissue
-Regular

8'“’ A "“él'.’ 9 (> dued USL) 59“’(;" |°‘““-°-’ L,l'al -Irregular
(32 9 31 lg ) c. Special Connective Tissue !

-Reticular
-Adipose
- Mucosal I
d. Supportive Connective Tissue
-Bone
- Cartilage I
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A ' .} + Mesenchyme: source of
all adult connective
tissue.

— Derived from mesoderm
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Description: Primarily paraltel
collagen fibers; a few elastic fiben;
major cell type is the fibroblast.

Function: Attaches muscles to \bé
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=*The most abundant type

=In the subcutaneous layer
deep to skin, superficial part
of dermis, mucus membranes,
around blood vessels, nerves
and body organs

=All three fibers (collagen,
elastin and reticular)

=Several kinds of cells,
including fibroblasts,
adipocytes and cells of the Endothelial
immune system, are =Function: supports glandular - cell

embedded in a semifluid epithelium and mesothelial layers of
ground substance mesentery, supports immune cells
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Description: Primarily — - | o =t

irregularly arranged collagen
fibers; some elastic fibers;
major cell type is the fibroblast.

Function: Able to withstand
tension exerted in many
directions; provides structural
strength.

Location: Fibrous capsules of
organs and of joints; dermis of

the skin; submtcosa of .
digestive

[

\

det— \\

[ @ \

’ \

Fibrous " b \//
joint /
capsule

e

| () Connective tissue proper: . ¢

Description: Dense regular
connective tissue containing a high
proportion of elastic fibers.

Function: Allows recoil of tissue
following stretching; maintains.
pulsatile flow of blood through
arteries; aids passive recoil of lungs
following inspiration.

Location: Walls of large arteries;
within certain ligaments associated
with the vertebral column; within the
walls of the bronchial tubes.
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|
= Elastic
X K the wall of the aorta (250x).
- s

Elastic fibers

Nuclei of
fibroblasts
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Types of cartilage: 3

1. Hyaline cartilage: flexible and resilient ‘ »
— Chondrocytes appear spherical )= Y

— Lacuna - cavity in matrix holding
chondrocyte

— Collagen the only fiber
2. Elastic cartilage: highly bendable
— Matrix with elastic as well as collagen 4 Sb B
fibers R LT
— Epiglottis, larynx and outer ear , '
3. Fibrocartilage: resists compression andsd’s
tension .

— Rows of thick collagen fibers alternating
with rows of chondrocytes (in matrix)

— Knee menisci and annunulus fibrosis of
intervertebral discs
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Bone formation Growing portions
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Maintain mineral ~ Entrapped in matrix
concentration of
matrix
Bone resoprtion Bone surfaces and
at sites of old,
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This process, by which most bones form initially, begins with
embryonic models of the skeletal elements made of hyaline carti-
lage (1). Late in the first trimester, a bone collar develops beneath
the perichondrium around the middle of the cartilage model, caus-
ing chondrocyte hypertrophy in the underlying cartilage (2).

This is followed by invasion of that cartilage by capillaries
and osteoprogenitor cells from what is now the periosteum
to produce a primary ossification center in the diaphysis (3).
Here osteoid is d ited by the new « undergoes

14 Osteogenesis of long bones by endochondral ossification.
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calcification into woven bone, and is then remodeled as com-
pact bone.

(4) Around the time of birth secondary ossification centers
begin to develop by a similar process in the bone’s epiphyses.
During childhood the primary and secondary ossification centers
gradually come to be separated only by the epiphyseal plate
(5) that provides for continued bone elongation. The two ossifica-
tion centers do not merge until the epiphyseal plate disappears
(6) when full stature is achieved.
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FIGURE 8-1 Components of bone.
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* The T tubules are mo
numerous and larger

* The sarcoplasmic
reticulum is less well
developed
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Cardiac muscle EM

= 40% of cytoplasm Is mitochondria
(compared to 2% in skeletal
muscle).

= Numerous lipid droplets Glycogen
particles

= Lipofuscin pigment granules
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margin union site ' ‘

After neural tube closure, neural crest
bt cells leave the CNS, differentiate and
5 cooperate with other cell populations to
form organs and tissues.
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Structure of a neuron Receptor region Conductive region Effector region

A multipolar neuron has three

major components: a soma or
cell body, several dendrites,

and one axon.

Direction of

Axon hillock nerve impulse
Node of

g Ranvier
Dendritic spine —

Dendrite Myelin sheath Axon  Schwann cell Telodendron

8-3 | Components of a neuron

Skeletal
muscle

@ )3 9 83 8393 (63b s ;503 (59T £ I . Cawwld gL Jauss (a0 ()9S T S)loai)
Nigi 50 yiaS gl duns eSh3 gy pguS! Caaw 4y 42)8 (gl

Inclusions
J5o . 39550 Inclusions LgiT a4 45 39 50 6333 (Jglw @ 5o ﬁm)im plws] (6w
22 whhs g lipofuscin 41555, imelanin gladils

Lipofuscin

A2 53 Jolao 3 9 03 3Ly Nig b @53 Ayl &S roluwnl e300 Y Jolao (yo &S ,2iz 0
ity Jolw oy 42 40 .35 0 lipofuscin LT 4) a5 Wigis 0 6,133 (!5l 2Whaolay)
g0y @ gyl dlass

9 3513 YU yac Job 15,535k 092 ‘<l 3y lipofuscin o (8 (g Jolw )5 (49,95 j= 4
23 9 339505 Bi> dlgo (4T 9 83135 (6,555 Jolw a3 1) 395 Slgo Azl 53 . A3gb 505 Easuds
g 0y Jok 355

‘9’ (136)
hiedib*

m
o




Neurofilament

b Y

) )3.35
LAl b.’)lgl)é wasls ghls Algi o0 ey )a5d
it o uyliaw (gl LS 2obw g5
.S 020 Lino Gubiaw Hid 1o B 4lgiis0 S)i gl )35 abw s
394 030 Lino Loy j 353 (55 gl 53 Bilgis0 (i) >

‘g) (137)

ittt

09l YF a5 315 (31 J91939,500 9 i wld Jol w dady Ai5lo (Jol_w @z Cytoskeleton
QS (50 S (Jolw JS1s JUblg by phimaw 43 W J92959,500 (52l 9 Jiiutd

y 3 > wNeurofilament (¢, w )9byaad g
Ty 1SS it yiegil to a5 1515 oliais]
aisLi & Intermediatfilament g9

g0
030l ino |y (Jglw pwm> (JS—id 02l )3
L S 9 S loas) s )3 S puiSioe
3 Cany 3 a5 Jiud Nisslbody G (godS) . cawl
LR o P R LT 5 e ogaST gl & 3B

3950 6323 Jolw (6550 Cuound ) g aSuire Siud § diwud

B ol 45 aud3r0 o i 3y Blbl | a5 (gyLid ol 4 qoloks muns 630l b
b sl S0 olasiin o Jolao paodygioss 52 Lol 4515 1B T Sl 53 olusiiiy
Sl 2 W 3929 4 T S (3 G2 jl 9 S9—biz0 48)S ol sl Slbl by
3 Olasiin 5o Jolao 3929 ccaal Hlg (Jgkis plunz! 42 45 (5L Gab | o223 0 | Al

B0 Lasiuis 1) 5T Slbl

39921 9 3l Syo Jlo> 53 Jobw aSiyl 45 .3,185 3929 Gy (2 )d (FR2 (I diwdd 5]
)15 3929 Gy o2l )d (992 AR |) diuud Cuwl) Crow (39,95 ) LWL 63,5 Eguw

4 Algi 0 Al jlo a5 (Rl )3 9 A5yl s Cabild a5 i Neuropil po Jubw (glolad
Al yiaS b diole 3929

Anad COb uwgs j2o 315 3529 (Jhume )3 Lol ©3)135 3929 (65 p0 (smac Ehuwaw > ECM :a553 O
@) 25 ECM cuwl (wlad )> diuad c8L bc\f,molle)w)@w &55[206}32406[00))3'

SR (0

184w

TOMS



?

ittt

(Neuronal Plasticity) uac (gpiglbsl ghls -5
g)50 2 jl Gawliol 4335 g ¢y 9V Hil 50 Sy gloyls -6

Dendriticsspines

Caradl Lo (gl W)l5 ol a5 5)15 3929 iy 33 (gld) > pb 4y —ols> Gbln w35 (g9,
S (o Wl iy abdl> Lg),gf.)l,g dhase b @lbil )y L2515 (6oL

Caydid y (69, - awl 03D olaais] ply Cdly)s (gly 9 ] aadiie Wb o5

g Slewl Gaoliaw e 1o 394> Llgs 50

g o JWiS] Hlod g AiiS e jus eabl aibls Loyl 39y jL)8 a5 (o pubiaw Vac

AD>G0 (p—w uu.»l)sl 9 dJ.).su CaadaS “M' 5 >90 MB.} OA—"’“FS A )b bl)él ).|S| 2»
S50 yusi o b (69 (5pdudabl 9 (59 (5959BLS 9 390 (532390 )l (48wl

hiow b Glbil jl (B Jle

Jol slo £-0 3L leaiS 50 L,f.b) ORL )l glod )5 wusl) g di) ISLE 4y ylpl 51 JUs (gl
T 635m3)T (lasly Ginloyw ;533 9 auiS(50 wale 3oy Lol . abl s ylagly

Ta3jou00 plaaldds) pag)0 lgianl 4 (389 Iz Wie L
Jd 9w

0% GLbil @l 952 (il 9 3y 30 @0 9 0)S @ |y 190 Lilgi(0 45 o pugiums Eluusso -)

Ll

(138)

184w

TOMS



P

e

e

Hac Eiasaaw |y jas OT)’I A=) Lol tauis O a3 Ll Jol jg) duw 93 .§)ye da¢ ))S)lS -y
(315 JyisS i) Lo G225 s (p090Vliga) . 3S(50 JyiS 1) 3ahd ¢l (5550

184w

TOMS

© Elsevier Lid 2005. Standring: Gray's Anatomy 39e

:Neuronal plasticity
&S Cuwl (grac (gpiadlheil b (gpiilbsl glsoe 4y (Neuroplasticity) (iawaiwilhg)gs
NSl Oglaie byl )5 Wilgicse joo 3l)d ()3 Wgibse JyiS Sy 53 (o)l> bawgs
Al s |y 395
Liwli gldisls il 5 (lgSh Hob a1 g ails 1) 395 (gale (S (glall_w Bo-Fo 3,9 (1 Jlio

9 Jal=5 1 ccuwl (65550 g ahdls  Jul=i yoguaie a5 occipital ,uiud cls ¢l 5o 3940
J3 e 4 Lo polaisl dwoY by 318l (glao sl g Jal=s 4 Goliubl bye> sl

154 50 639381 > dunoY b o (lwlid j> (45,8

93)5 J2s5 )95 i 4) ) dlwle 3)8 S5 plgiee LT (P Jle

ol S )by ) ol Ewly

) Sl o Aubl Ay (oSiS duly SO A o (63)Slae Lilgiy aSul (gl 39 a5 Cuwl ¢l e
L 1A )3 a5 (63,9 9 Al 83,5 E9yw aellao (gl (eSS Jlw S 45) )58 )b (Siloj
rwlio 3)Slac diwilgs a5 6393 (69 )lpaiuwl 9 dxiuiny Cale 4y 03)F w955 )3 (293 dul)
A (ki

31325 )55 asd)y (gl Wie .uiS (50 inyla—is 1) L3I ¢l Cagydid Ho (69 (5i2)ddd gl slaes
O,gl)fgb JIg—w Jlo .cwl dac )li 1oo 39a> Al wl’o 58 ol Gl 9 33c yorao | )5S (4l
T b 3,5 yidiw |) Slass ¢yl 4yleiso 45wl

(139)




?

i

9 j%0 4 (6399 8315 9 L Caumliso )15 ol (e iy Lol ruwl aly Jlgaw ol 42 Gy
VP )33 (o)l (olad AiS(0 I3y inlidl 6315 45 (Floj .55 lay iyl o yg,g9
2 . gub diSlw yiding (532)5 ()l U dgub 50 (99,90 S0 Cacly 9 63,5 1o o3l Ginlydl
HS ol Lol 835 (50 13y (iulil 55 Lo pumliaw chaawg Aoyl slass yiuliél 1 sgdle Jlo ¢puatd
29555 (gl asllhao 4y Egyid ;S o I Jlio yob 43 (63,8 S (Lo Libs 9 Julbie (63L; oloj
S)l> Sl 3l)d 1 9 Jadsl iy 4) 4 U aibSs Job Jluw lo cwl (Sao 33550
(32,55 515 )5 Jbio (5l 9 (63 9) oid S (Sl ylej) .l yiyloj Hlauns 9 (SVob (55235

UP9—a>d3) Eald (50 plul yac (gl U (55395 jl 395 Wbl kamo b 45 (51,5130 ¢ wibl)|
2 b 68 a5 Cwl ¢l Egudgo ¢yl Cule L3940 Lo (409D 052 3 Sl Lazgo (5395 o
a3 a5 Lizd (O 8jlailds S3g5 S a2 bo Jlo .a)ld (49)95 33c (yoalao | 395 (S35 (glail
S 50 91)_9_n$)|9)l_.\_)u)l)J_;mupl_aJ))Lbegjd_)uuS_le_:g
(099 dMawi eyl A i blas;ls cde 4y (DjR0 WIS (o Cadlyyd (gyiaS (gL a5 (5395 Tazuis
5385 )3 Eguben (xal puSey iy iS50 Bi> lojygreds |y logyg)98 jI (6)lke duinsadd (gl
I L3 0135 5bj O w2 )3 )0 yd Alw (5395 45 a0 63)F bl )d (gL (glivd a5

.&Sb.o Cusuo blweo O)g0od)

0L @ bj9el umo )3 15392 y9um0 &S (Sl G395 (59 9y 63— plaasl (Slindizs ISLIS )
AL 4o —uwyld Ly 4 dils bu=o 3 g Sl oy 4 Elais] bu=o o o 9—mnlyd
@ Egpid 9 63,5 500305 5233 Lol £35,u55 b 1) (b ¥ > Bldiuilys (15395 ¢yl 45 63 sADLiro
&S a0 Lol .39 5B jalad (b Py (yleo dicuwnlgis oyl j20 jou (92 LAiS 0 Lo

S0 Cusuo blus b g ishar ) o) P o 9 63,5 Cusuo @ Egyi SIw 0 5 Wie

A5 5Ll 3395 S395 a5 E9—b9e (al J20l) )13 515 loj dx (653 (sl jo AT i
Dlgiy 320 B ayld Wyl 51 3y g (oumtlSSl uusas 0313 (yj901 ggunild T 4y 1ail a5 Cawol ¢l
50 3L b ol ¥ a0 9 63,5 5L L) )339; 2 S395 9 by bl Ay 9 (553 Cuo)yd
GIlw Y o jl a2y g 315 )8 (osls kas) (65900 51 50 SIlw V pw 393> L <S9S j80
39450 (JUBT) Lo 56 3)lg

JS—is 595> JolS Jl> dlaz Wi 45 Eg—b90 ol Julob S395 @y g3 slaloes 516 55 Wie
Cawl SBas WelS (eqi690 aSh ¢31 b ) 3,45 50

OguST

184w

TOMS

Al 4wy Job yiegile loo B Aslgise WpguST -1
Sl 3y (gleasly -2

(140)



?

ihitedjp-

9 Aol o0 (Axon hillock) (53guST dui 1) Cuwl Juaio (Jolw panz 4y a5 (ST (plail Gidw -

D1y Caesl b

S50 b diskio 43 Egpid 45 Camsl 9uST I (> U gk punz Jolas (SgumST a5

/LS Initial Segment (XS0 (A dialao 4 Egyw ()9—awST &5 (S50 g (SIg—wST dai (Hlao
S0

9 5220 (soply (512 ez &S @yls |y (S92 s JULS Initial Segment g (L3g—wST da3 (g9,
P9 5y ply \")flmn AS 50 Jitio (59T dolsl 4 1) ¢ dzail 9 330 pll 1) (g)lgo
Initial bawgi )I5 ¢yl A0 Jiiio 1) (5)lge ply Caawd ¢ (dibl s3uw) T 4 (5)leo pl
.39 0 plzol Segment

as Qi )d )fl Oalao 0355w (g Jolaw .3 sbb (palao (9933 b HI3¢yalao Blg5 o0 (ygmwST
Sl b 9 Q3gun( 50 63200 (ylgun Al (Jhamo uac phiuwaw 5 )§| 9 w)&bﬁl Qb
L (y9a0l52) 03 9 9wl )My aSSol (sloay @lg )3 35 (o0 SaS play Cacyw judS @) also
awls padlgS 1) gz JBDI panly dials 1) dbaly )g04

@J92959,Sa0 owgs (T (Sl 4y gl panz 55 03 disbo Slge JUEH LogyeuST ;05 (Sag
buzo 4y 3550 5l g0y @b (> Jg92939,5 a0 ¢yl Ll (Jolw @z )3 03 i AiSL_w
JUEDI ¢l 330 bl 1) HLS ¢yl (Retrograde) 55,0 4 ks jl a9 (Anterograde)
JUo yob 43 (2jlS .3g—idzo Lzl ((2)3sS) (25l Wile (W(siiey H9ige gl )IS ol
il a=y oy 9 XS0 Jiiio yg—wST SLL @ (Jolw oz jl 1, )i,g.) dlgo 9 bdyina_uwilyig)gs
8l w0 395 (change of shape conformation) (iuiigy jlisluw i g ¢)ddbgediys
I, o (chaperone protein) saiSashiashd (gloyaiigy U 355,55 (Jolw gz 4 (g5Llawjl
2359 59990 gl (Jolw s 4 CdiSib Joae (pl . A5g4b 63lasuwl B ddxo g AiS aSGasS
39450 pl20l Gailign (551 Spo b (aiald) s pb ) (5503

CNS ¢ PNS ;5 yluininy Jolw Elgil
Ol )3 6 RBJglw .33)15 19)95 P & Syidine Jokww S Ghuso 9 (5550 (rmas piwg—w
55 pLiliiie aowl wgliio o Liole)ls aSil Jus 4 .l olusidin g Jolw Slesgliio
Ll glaio

9 1> Jloadial 9 (159)S0 Carwngy 13393l urangyianl (el b by Joluw )Lz CNS )
9 Ol Jolw Eg5 93 p PNS )5 .3iiS 50 (Sluiainy ) b Jglw (5550 amas s )

h 535 uac phluaw Jolw)lez )5 (shamxe uac el )3 o5 @)ls 1) glo)lgole (glo ol
A0 plul

(141)

184w

TUMS



y )
Y 1¢@wW

TOMS

( Non-neural supporting cells of several types:

CNS:

Astroglia
Oligodendroglia
Microglia
Ependyma

PNS:

Schwann cell
Satellite cell
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» The Largest cell among neurogelia
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+ Intermediate filament :glial fibrillar acidic protein
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* Processes end as pedicels that surround vessels and form a layer at CNS
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— Protoplasmic type
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* Activity to maintain homeostasis
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Oligodendrocytes

A Smaller than astrocytes; darker, round
nucleus, abundant RER, well developed golgi
apparatus,

A forming myelin of axon in CNS

A Damaged in multiple sclerosis

Oligodendrocyte
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8-10 | Oligodendrocytes and myelinization in the CNS and PNS

Cell body of the
oligodendrocyte

Axon

Cytoplasmic
process forming
a myelin sheath
around an axon
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% . o Myelin stains blue with the
i Luxol fast blue stain (white
matter)
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© Elsevier Ltd 2005. Standring: Gray's Anatomy 39 Saanea Ouermesaen

© Elsevier Lid 2005. Standring: Gray's Anatomy 39
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Myelin sheath

Process of
oligodendrocyte

Nerve
fibers

(d) Oligodendrocytes have processes that form myelin
sheaths around CNS nerve fibers.
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© Elsevier Ltd 2005. Standring: Gray's Anatomy 3%
Activated microglial cells in the central nervous system (1

Bera area
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Ependymal Cells

eLine ventricles of CNS and central canal of
spinal cord

e Cuboidal or low columnar shape

e Some are ciliated, facilitate movement of
CSF

e Participate in formation of Choroid plexus
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Schwann cells

v Schwann cells form both myelinated and
nonmyelinated covering over axons of the PNS

Vv nodes of Ranvier
V This cell has basal lamina
Vv Schmidt-Lanterman clefts

V A Schwann cell can myelinate just one internode of
a single axon

V The length of an internodal segment is 200 to 1000
micrometer
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Satellite cells

* Satellite cells are small support cells
* Resembling Schwann cells which surround the neuron cell bodies in ganglia
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Peripheral Nerve Investments

e Epineurium: the
outermost layer
covering of the nerve Epineurium —

Perineurium

e Perineurium: cover
each bundle of nerve
fibers(fascicle)
epithelioid cells joined
by zonula occludent

Endoneurium

e Endoneurium: surround
individual nerve
fiber(Axon or dendrite)
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Peripheral Nerve Investments

e Epineurium: the
outermost layer
covering of the nerve Epineurium —

Perineurium

e Perineurium: cover
each bundle of nerve
fibers(fascicle)
epithelioid cells joined
by zonula occludent

Endoneurium

e Endoneurium: surround
individual nerve
fiber(Axon or dendrite)
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A nerve fiber in Different magnifications of the longitudinal section
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e Axon reaction includes of
1-Anterograde reaction:
(Wallerian degeneration), Schwann cells
proliferate and forming a Schwann
tube

2- Retrograde reaction: proximal part of

axon also degenerate but followed by
sprouting of a new
axon
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peripheral
nucleus
.
chromato- .
S lysis
traumatic . sprouts penetrating
degeneration bands of Bunger dedifferentiated
injury - Schwann cells
—
anterograde 2
(Wallerian) v macrophage
degeneration . K redifferentiated
degenerating Schwann cells .
fiber and myelin
heath
9 Sl atrophied
muscle
a ‘ b c d ‘
normal 2 weeks 3 weeks 3 months
neuron after injury after injury after injury
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Outer cOVering of body

Protective: Physical barrier against thermal and mechanical
insults such as friction ,pathogens and other material

lymphocytes and antigen-presenting cells (APCs),melanin
permeability barrier against excessive loss or uptake of water,
lipophilic drugs

Sensory: Many types of sensory receptors, skin mechanoreceptors
help regulate the body's interactions with physical objects
Thermoregulatory: Maintain body temperature

Metabolic: Synthesize vitamin D3, Excess electrolytes, The
subcutaneous layer stores energy

Sexual signaling: pigmentation and hair, sex pheromones
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(cuwgyg,) Epidermis .1
Q Epidermis (C_AMJSJOLJ:O) Dermis .2
Q Dermis

L Cawgs ;) (subcutaneous) Hypodermis .3

Q  Hypodermis (subcutaneous
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1. Epidermis
* Epithelial layer of ectodermal origin,
 Stratified squamous epithelium ,

with invagination epidermal ridges to strengthen
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:Epidermis layers

Stratum corneum — horny layer (cells
dead, many layers thick)

Stratum lucidum (only on palms and
soles)

Stratum granulosum — layers of flattened
keratinocytes contain Kratohyalin ,filagrin

Stratum spinosum — spinyness is
artifactual;Tonofilaments (bundles of
protein) resist tension

Stratum basale or germinativum — single
row of cuboid cells attached to dermis;
youngest cells

* Asingle layer of basophilic columnar
or cuboidal cells on the basement
membrane at the dermal -epidermal
junction

* Hemidesmosomes in the basal
plasmalemma help bind these cells to
the basal lamina

I
I
I
I
I
I
I
I
I
I
I
I
I
I
: * Desmosomes bind the cells of this
I
I
I
I
I
I
I
I
I
I
I
I
I

layer together in their lateral and
upper surfaces.

* The stratum basale is characterized by /[ /U
intense mitotic activity and is
responsible for constant production of
epidermal cells. ERy T —

* keratinocytes contain intermediate : e
filaments about 10 nm in diameter R Ly i

s Dermal Collagen
fibre (type | collagan)  Anchoring fibils
ype Vil allagan)

composed of keratins.
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Eolio SKkuol yly 55 Y ¢l 45 634b Cucl pgjgauwd b lglyd wYlasl JJs 4y Tonofibrils

stratum ) Vo1, 5 a4y .3

iStratum Spinosum
: (granulosum

* The thickest epidermal layer
consists of polyhedral or
slightly flattened cells having
central nuclei with nucleoli and
cytoplasm actively synthesizing
keratin filaments.

* The keratin filaments form
visible bundles called tonofibrils
which converge and terminate
at the numerous desmosomes,
resist friction.

2 &S Sl p9iglgihyS 4V pg—w 43Y
JoilS (s9l> Ui Jolw pwilgis—w
sedolaw Y O UVl Y ol L diiws
S 314383 1,8 g9 45 (2932
0395 (6o jl ¢yliawnugiuw g 634
03idgy (S5)uinan) Judoib slodoilyS b
oloo o Joluw ¢yl puwdogiaw . Cauwl 6340
o2l el ILagilyS (Lo Jgil)S ;I
Rlid 93 9 @S sloesgs Lo gl
el 303 LouiSey 9 258 I
ol 834b 839y Liné b a5 it (glasys lemdg')l)f shd 2 Y ¢l g ok I (6w
G S 92 ) S dlge &lg )d 4F i wd 12 jl i e 9l eS¢l
WY Rl .3p5(5050 93 WolS 1) (52198 ol Jobww (gLisé Slibl &5 Kipgii50 3929 43 9 (R 4S)9

A0 ()92 Cauwgy I DT 29,5 5l )2

(stratum lucidum) Wlai a3y .4
R a3 Cawgy )d haidd a5 Cwl Blaw Y oyl 4V
: ‘ el 042 9 S5 ©)ygu0dy W Jglaw 3950 6323 by 9 uwd &S
sTRarm o 4 "‘ i Tl 9 diwd Wiind 450 ¢l )3 oS (ol gl gL 8333
Wygu0a T awlgiaw g 131> Cwd jl 1) ¢ Livle J55)
il ouSayile )3 &5 S (NS jl 83ib y JolS
9 hO9il i j9—ud> pae Jld 4 Y ol LM

)00 95w9,Su0 1) 53 Sy 3w 3 Ju>3 i)l
9 50 0133 Slaw

Jrale pd ) pgjgamwd gy a¥ ol sl LS plz @

(167)

m
J



(stratum corneum) 5L a3y .5

(2Lb ) Soluw Y ()5 sxbaw @V (51
03 (5L by (—iyd S Y ylgicay a5
QY Yo L 10 ¢y pindy ol 39— 50 (5)I45pla
1L olin p5)l g diwd b Jolw (LS 4¥ )5
9 394505 0333 (glimd ;S35 539y 6315 Cawwd
45(5)9b4 634 53 35S L WolS Jolew pawVygipms
a5 dS (50 Sl 1) ul)S gvai) jl (Sleiws

) 2> rand ol )3 355150 )8 0yl @b (59) 2

Soeyaold 9 Slio (B jI Base g 3)135 3929 pgjoa—wd qay)lts (Jolw ,LsLw &l
O3S 5l 32 63,0 g gl ¢yl Ll 634 JaSuiiS Aiiaud Y Caangy Cabidlxo (gl a5 ¢y,
90 i) )l gl | diwgay yob ¢ 02 Bl

(168)



y ! .
D 1¢8W
TOMS

. 1 I 1ol
Types of Skin 5 &l

(1590 Cawgy) Thin skin .1
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313929 b g
(90 ()92 wwgy) Thick skin .2

¢ Thin skin
— thin epidermis (75 to 150 um) that lacks stratum lucidum

* Thick skin
— only on palms and soles
— thick epidermis (400 to 1400 pm)
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Keratinocytes

7 fngerhans' cell Ke ratinocytes

Cells are dead; represented only by flat
membranous sacs filled with keratin.
~ |— Glycolipids in extracellular space. P &
= 20 45 Vigub 40 (Jolw gy dad Jolib
~— Cells are flattened; organelles M b X Y Ly
@ |— deteriorating; cytoplasm full of basal 4.{\’ )l S dpb U“’9)=’ ).u..w
J lamellated granules (release lipids) - I . & o
and keratohyaline granules. J.}J9J cornified 4.)\‘ u g 50 69)__“)
|— Cells contain thick bundles of u——“’y o C)-!)S(_sm jl a C)‘:‘-;I)S
intermediate filaments made of pre- z. . . . .
keratin. 23 Lalgs «aiS (50 1o dslsl g dguiv g0 Egyun
Cells are actively mitotic stem cells; A\ f,’) 5\ f,’) Caw ( ab W A, ."9"
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| (b) Melanocyte

Melanocytes
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Basement
membrane

Melanin pigment
in keratinocyte

Melanin pigment

Melanocyte
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2. Dermis

* A layer of mesodermal connective tissue

* papillary layer
small blood vessels, lymph & nerves
fine collagen & elastic fibers

* reticular layer
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vascular plexus, lymph, nerves & appendages
compact collagen fibers & thick elastic fibers
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TABLE 18-1
Layer

Epidermis

Stratum corneum
Stratum lucidum
Stratum granulosum

Stratum spinosum

Stratum basale

——Papillary layer

— Reticular layer

Sebaceous

Hair shaft

Summary of skin and subcutaneous layers.

Specific Layer

Stratum corneum

Stratum lucidum
Stratum granulosum
Stratum spinosum

Stratum basale

Papillary layer

Reticular layer

No specific layers

)y Az Gislo

Description

Most superficial layer; 20-30 layers of dead, flattened,
anucleate, keratin-filled keratinocytes; protects against
friction and water loss

2-3 layers of anucleate, dead cells; seen only in thick
skin

3-5 layers of keratinocytes with distinct kerato-hyaline
granules

Several layers of keratinocytes all joined by
desmosomes; Langerhans cells present

Deepest, single layer of cuboidal to low columnar cells
in contact with basement membrane; mitosis occurs
here; melanocytes and Merkel cells also

More superficial layer of dermis; composed of areolar
connective tissue; forms dermal papillae; contains
subpapillary vascular plexus

Deeper layer of dermis; dense irregular connective
tissue surrounding hair follicles, sebaceous glands and
sweat glands, nerves, and deep plexus of blood vessels
extending into subcutaneous layer

Not considered part of the integument; deep to
dermis; composed of areolar and adipose connective
tissue
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