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Distribution and Main Functions of the Cells of the Mononuclear Phagocyte

System.

Cell Type Location Main Function

Monocyte Blood Precursor of macrophages

Macrophage | Connective tissue, Production of cytokines, chemotactic
lymphoid organs, factors, and several other molecules
lungs, bone marrow | that participate in inflammation
(defense), antigen processing and

presentation

Kupffer cell Liver Same as macrophages

Microglia cell | Nerve tissue of the Same as macrophages
central nervous

system

Langerhans Skin Antigen processing and presentation

cell

Dendritic cell | Lymph nodes Antigen processing and presentation

Osfeoclast Bone (fusion of Digestion of bone
several

macrophages)

Multinuclear | Connective tissue Segregation and djgestion of foreign
giant cell (fusion of several bodies

macrophages)

Mast Cells 4iad) LAY -3
Gluadl e de aPbgule dliay .« jiag)Se 13 = 10 Db @il 5l goan JS& @y &
LA o8 §)dig cluaal) Cad 4585 08 aBgall L)She Baea 40y Blg Lgly doac ) du))8Y)

gsh Cpeghy a6 bl Gigas die magiig (histamine and heparin) ¢luglly (palicg

(Skin) alall PLRRYSY (connective tissue mast cell) duadl Ll ol WA e




Wl en WA (e Al gsig claan 81 (45555 (peritoneal cavity) iall Cassailly
intestinal ) sl Abaladdl dalal) & =g (mucosal mast cell) ddalaall L)

Jas jaal (Lung) &l (mucosa
Plasma Cells 4.3 LMAY -4

Aeladl 4adn L3S )i Blg gl (528 aPbgule eliia JSEI Ll aaaldl 508 WA a

Abbll dswdVl 4 JlE JS8 LA oda aag

Adipose Cells (41aadll) 4uaall LIAY -5

Bl z Y dalad) gaall g Ao Jexiy ddalll dawa) gleil gaal LAY 28 23
Leukocytes (aull 2l LDA -6

Pl anss Bally Ligadll Ll o Cpla Al Ganll 2ol WA bl zondl) (goa
& Asaie WA Gand) aall WA a3y clglV) Gigas die siallall o34 alajiy diapedesis

syl el

Connective tissue fibers 4|l dacay) il

lgie sl 2D liag dligh sl (Ko @lisigpll (e Ll Aaad¥) Gl <
t\jﬁ Ay collagen (uaV¥sSll opign (e (St collagen fibers diuaeSll alidy)
AV Al g alaall 8 aagig ddadle CalY) (sS0 LBadta
glyil A 4l collagen cpa¥eSll (g p (e (s reticular fibers <Al by
oglaalll Saally Jladally aSH 8 angig lan Zady CALIY) o (36 Lot

L glsil A0 4 elastin Gaul) ooy (e 0o elastic fibers ddaUaall Caly|

W) Olssa (B aagiy cdaad) dadaladll CBLNT 0S5

o sl dads Lgie gt USTg raeail) g8 Canen A3gliie sty LYY (e ADUN gleY) 038 aasd

O] aua b DLty e g gl ST pa Vel ol e




Ground Substance il salal)

ClSiag ge o goaig Oalll Aoy Sl (sgina @ld sSig WIAD f Zawli) sald) aa g
Oe @IS Ald) sald) dag)l ueny el ol 8 GVl AN G gl ey akea
el Balell dacedhy i gSa A0 Alliag LAw il leal) s aceal
Glycosaminoglycans 4. .l clSul) o
Proteoglycans 4.l wlSull o

Multiadhesive glycoproteins 4iasbu) E\:USHJ\ Glgbgyll e

vay il by g

iad
Lo by gupu \ Gar
iia s /

piatle ALl Aaudy)
PEEN]
Proper el —
connective
tissues

LAl syl

L3l erd
‘_}a..‘.';lajl .
Specialized
connective
tissue




Proper connective tissues dluay) gl daddall dday)l dacsy)

Loose connective tissues 4ssaal) 4yl daay) i

Areolar connective tissue Al o AN Jaslyll i) .1
Dtally panll GLIYY Adaadle (Ked dlahll Aol Glie alane o ol s (g
-Mesenteries Gyluall & ans 589 laye s Aundl dalally duadll dag Yl

Mucoid connective tissue hliall Jall mail) .2

Wiy sially andl LN 0 LB e (553805 Umbilical cord (gyudl disll & ans

Reticular connective tissue <.l L) il 3
Lo 405%6 404 WA iy 405 bl e (g5t Lymph node 4 5lealll 532a) PLIRESY
Alial DL, A 4ty
Adipose connective tissue  raadl) b)) il .4
s Joyme JS& DA o8 2agis (adipocytes) duaall WA (e sSe ald Loy acs 58
IS aall el Calise B 5yt BS Glaaad gl Tl il (3 Bpia Sleaad (<G
gl 138 atling anall Ghg (e sladll (825 = 205 da)ll 2% 20 — 15 Jaall ol
Mgadgar eliac) Gany Lainy @llly seliws dawd¥) n Glehill flas awall gl adan 8
tloag Lgigly lgaSyig lgalse & ddhidal) dpeadll AoVl (e (pess liag
Unilocular (common, or yellow) (L) o ahlall) adsall gala) andll i) &
Lol e (gola 8ynS Baalg daias 5yl Lgad WA i) 138 elliay adipose tissue
el Multilocular (or brown) adipose tissue (Al s dilgall aania aal) Easdl)
dac sl eae Cueaill DSy L LynieSaula) (e S oy sadaie duiad bl g duas WA
Aady) Cat il 8 adalie 8 aibasdle (Sarg 8 dagad
Dense connective tissues 4adisl) day)l dacdy) — <
1l 4 L) i )l gl 138 iy

5




Dense irregular connective tissue akilall & il Jaf)l) adl) .1

s Al s leiy b cllim ail) (Dermis dedY) e DS Tejn gaadl) 12 IS8
138 8 Bl a Gl GLIVI (s L clalany) Calise 8 il gl 58 13 Adbide clalal
Ay shieall LN (e Q) Asadle (Say oSy gransl

Dense regular connective tissue akiiall (il b)) mawil) .2

38 Ciiay ol aaly oladl e gl o2&l aglis 13 daliiia Bygum 4 CLIY) Aliin
— 1) 4 sl L) ps ) daas (pes ) gracail
White fibrous connective tissue () el Ll ) -1

(e O5Se el dnlle allaall xo liaall avpy Sl Tendons gVl & gawdl) 138 oy
Zaidll LAY o3all o3 (p dagiy pmedl lpcand jlsa Bypem Apal) and) LN (o pia
Tendon cell 45l WIAIL macall a2 8 and Al
Elastic connective tissue  Jlaall Jay)l) gl I

Ll e OgSg any gany aliall lup Al Ligaments ddayY) 8 goill e aag
oan Gl o gt Al mad ehall QLY paaii ddejiieg ASuw dhlhe chia
.Fibrocytes a. LMA o) Fibroblast 4y cilag s dasaia el

Specialized connective tissues 4axaiial) i)l sy
Cartilage ig il —i
doulul 8aley Cartilage cells 5l Chondrocytes 4. g yeazll LIAIL cx LA (e calty
Perichondrium 85 ycasll Glasddl en A Dy Cagpuanll halayy il e (ggias

Hyaline cartilage _alajll cig sl —1

candl GLIYY e ads Je ggimg Jleg il clday blsy Trachea o)l & asg

salally (Perichondrium g ezl Blacddl Clall 132 cn doged dacgly bd Slag)ly




WIS Lglily (geai Lacunae cifsad e (soind WS doaclall ¢ lual) Juimy 48led 4 Al
alae S gl Bt J< Ll LA o3 aagi9 Chondrocytes g yasll WA e
«Capsules Lilaa lgligine aa clgadll blaig Cell nest golall ialls cown W JS& dgla
=5 ) mhad (g Seiasa S5 Antanse (5S5 g panll Blaadl o Zanjill DAL Apaillyg

.Chondroblast .44 yuaall cilag YL LA o2

Elastic cartilage (,aa¥! Aadl) Jlaall g pail) —2

Gl salaly dagie ST 4 e aladll Cigpumtll 4y e A0 O (lssa 2
Lgpa gl lls Ly ae AL dejiiall dlalladl) chaall GLIY) (e 4S0d o (ggian 40
Adasl) g piail) LAY Joa GLINY o3a 3S55 hiual igly g yasll dudallaas
White—fibro cartilage (a2 &l cigpuail) -3

Intervertebral disc iyl G GalBYIS (668 2dy dbial ) zlias Al Ghla) 8 o
i peantiy L leans ae Ll Gaudl GUNT 00 aia o GulaY) saldl (ggatg
Glaadl dlasil Laadly Llgilsad 3 sasmsall Asgyomal) AN e (goad diun Clale
1aa aay 130 CRASH Ll ceacstl e 3y Jlail e (5K ccilimall (e paill 3n 3 g sl
F Sl Lyl eailly (g sl G Al Al e g uanl

The bone abal) —w.

Gogume W 3L 2535 g abiall Spaddl dhall (Sly Ay saley Cildly LIS G alaall ()5S

A 7Ol asandlSll gy Ko 0 guallSl) Cldis g Jadiig idlia e (A Al Ll aale A
alaall el iy Periosteum adasl) Glaaud) o lia ad Cidli Jalas aliall (055 ik

day G Wy ceg N abhedl Saay Marrow tissue &l gl s3les (5$5 JaNI 8

aisdl la 0sS (slly Compact or dense bone (aiSll 5l Ciaad) alie L 4idla

Bale adgall Jihy 55 Spongy bone  aiiu) alaall Sale

Compact bone cuuaall abiell-
cpoald sy 45y Bone lamellae dube xilba (<0 Cranadll abaall ) saldll (s
Osteocytes duakaall LAY afig . anill lgiand Lijla JSall 8aata dugia o) dataea (sSig

7




Labaall milball G gl Gewa Cagha JSA 2algEy Capsules Lilsa dhalas ilgad (jaa
Balall eum Clsadll (e B3iae Canaliculi wlid & a0 daePligile lyg s dnadaall LA,
35S L) Bygladd) Clgadll L po Baalgll Clgmill L Lasifi dsadial) ilicall 48 ide Al
2l g e O ailly cpmaSo¥ g AR Sgall Ui Lgihaalgy o ASud

o 23S Bl Jiah dpalaal)l Glasiiall She o sl Gueadll alaall iajell aloddll b
Ol g Al Laball lsatall e ujils 88 g .Haversian canal . jila sls
Gl el Creadll alaall skl abliall & Wl . Osteon sl Haversian alaall 5 (ola
Ablugy abaall Blanadl ang lgans po (ol sl Juatiy alaall Johll Hoaall dijlse (0)dla
Om a6 Volkman's canals (Ll gty ex dadaall miliall (3745 diajaiin gl
ouidla B¢l Jualig . Interstitial lamellae Ll <l o5 Labie milia (usils 3)gal
Ll ) eldall e Lo DS gyeaiall dud) saldl (e A28, daide (sl lgdam (e
-day¥ls ull oax< .Cementing line or membrane 13l

Spongy bone  aidu) plaat)—
paniy g gyan dadiiia e Trabeculae Jalss JS& abaall 13g) L) salad) ()5
2 au) alaall 8 Cliaasall Llas (Bone marrow aball i Besles cilales lgin
AL ) daadiadl g VU o 5 s D dadane 5 Lap ol AanSe WIS (e ooy

& o osteocytes dube WA e (giiand Laull salall Wl Osteoblast (alaall salgall

dasly Bl (e ST e Lgls 5,€ WA Auadaall cilag V) (pu a3 Lacunae clsai

WAl 2da e Howship's lacunae cuisla Cileass odi Lald s 8 WIAT o2 243

Aasaall allae 9 &Y aUaaS . Osteoclast alaall dcadlill LA




S A guat) dauiy)
diddal) daiV 1 AgY) Bpialaall
AN Al )

DLV daals faghall 4AlS [3La agle andd

JJZSAJ\ 4‘492




Jaxs Al ddbaall daV) A (8 Gy 63l aledl s :Histology dawiy ale
il ale (e i s (ol A (eSs
Adda gl usd gagiy JKAIL dglinall WA 1k desans 5o :TissUe gawdl)

el G )) ) Algan) AaasV) aniis

Epithelial tissues L.5Ual sy —1
Muscular tissues dlcasll s -2
Connective tissues )yl daua¥) =3

Nervous tissues divaxll dauN| -4
Epithelial tissues 45l dacay)

pda ()5S L Alalall gliacV) phas gl dmlal) o) AUl da ) s
O S U< Aaa¥l ol (39S ady . ST ) Adday dalaie daljie WA (e dadY!

J<a e lalaie) glsil sae ) ity .(Glands) axadl Cayas Lo 435K LA

Agadag Ao Talae) of Ltk aae o LD

diddal) dady) il
Covering or lining il of ddaiall LUl daui) 1 1Y) degandl @
.epithelial tissues

Glandular tissues aaall dawy) :dulll deganall ®
) i) sae Caes Al 5f Aakad) AU daaY) G 1 oY) As ganall

Simple epithelium da.ll LUl daayi-1
Stratified or compound epithelium 4.,all ol Lzl LUl dasy)-2




Simple epithelium da..ul) duidal) dasy)
b Lo A iy i LA (e aaly Cha (o O5SI

Simple squamous epithelium Jasll adjsll Sl ol —A

L3S0 (gis acY) ol 4 idn IS4 Lely daansa il 138 (a LAY (0155

caldlly dgel) dae V) Aillay b aenil) (o poill 138 2agy  JSEN digan of Bptis

Simple cuboidal epithelium lwull el DUl monsll B

O ol 138 ang (Byine 13850 Bls Lglilay aupe (S aall 138 3 DAY 06
AN @lual 3 ) i) mdas e gl

Simple columnar epithelium Juw) (sagaall SUal) ol —C

LOAl o328 (555 debiiane of (s35ee I Aol alaally ol 128 LDA gl
celad g Banall dilday (8 il (e gl 138 2agr (LA BaclE 3 Jau) B aag
Pseudostratified columnar epithelium QS audall (3g0all DU il =D

Ciligies die Lgungi adi S LAY e 2aly 95 G ST (e gl 12 (p5S

Bae e (5Se 43S aeail) gay @l pviill (aganl) adaball 6 el LS i

bl (gaganll Dl ol ead Qlaal e gola il 138 (35S 28 L cli

|1a aaq ciliated pseudostratified columnar epithelium cagall QALK

35Sl Alalll daad) g8 Ailay 8 aagig cange e ol trachea el é gl

Stratified or Compound Epithelial Tissues 4.l g 4uaabhll Lol daay)
reb Lo ) Caiaiy WAL (e ciliads o Caghn Bae (e (ST
Stratified squamous epithelium _akll 2d&)all Sall zocal) —

3




keratinized ()i ol 138 (555 28 L Lddopal) IR e cilida 820 e OsSh
keratinized (s e o alall & LS stratified squamous  epithelium

cadll Chugad < LS stratified squamous epithelium

Stratified cuboidal epithelium aall Caaall Siall saceil) I

Stratified columnar epithelium adall (s3gaall SUal) acill=I

cOpall daadle 8 aagig 5l gl e

Transitional epithelium ALY ‘._;1).1:5\ i) —1V
gl oY) G gslall eally llally Adsull Aiall Chglat gl 1aa ol
18 die ik Sydie g (goinall guanll oDl e A a3l 2ae (Y aul el
Lgee (9S0 sacldl) 8 LDAY Lal JSAN Aollae donda ll LDIAY (5559 A0
<)

Glandular Tissues 4l dauay) :dull) de gaaall

b aag Al (Goblet cells) dulSll LAY 8 LS Gl dalal L) (35S0 20il)

aaal) oda Al aweall 222 Aulle 8 LS LAY saaatie ol A2l claaY) Aol
Aaha JKa)

* o -

Glandular Classification sl caial

) e (e 3LA 25a9 e aM]) (lial
8ralu aall N Laslge 5, Endocrine  glands (sleaall) 51891 dddals aaxll—|

08 al) Baadly dnalanll sa2llS




Jal clgd e digla 2a2ll sda (4K Exocrine glands 1,81 dala sasl) I
el 23ally 28 jal) 2020\ sl mohand) ) 38V

Sl bl e gll e aasll sl (593 Mixed glands dhabisdl saxli=lI
JPA T PR I Y Zif)h G Al lual

Balall ks Adlal) s2a Ay calad) 3 dganl) aadl & LS Holocrine 3,8y 48 LA
LAY e BIS adaa 55 50l LA o (g DAY SN (gginal) e 5 il
3 LS aPLgld) e eha ae A3LEY) alsall 3l 3 Apocrine )Y Al B
LAl aasl)
A0 Alall eda 8 dlalll aaally abySadl 8 LS Merocrine 1,8Y) 53,20.C

Aade a8 WIAY 6 WA e g 6l (e B2yae LAY (e 8 siall algall
tb Lo LAY g USE caa LYY daaA) aakd) il
Simple glands il sasd) :Y)

e 5L Aol b eIl saaily Joai 8358 Cilang o Bang e il
= 182 & °)) 9 9 6

:‘._.A.g Lo Al gyl sasgll JS6 s ddasaal) 22zl Cayial OS.A:\j Ac yia

Tubular glands awwll aaxli-|

Alveolar or acinar glands d.laisall ) diadl 2azl) I

tdadiy il J<a0 53, Lglang 0sSs l aanl) ag sdaandl) aaxd)

Lg2all 22211 Straight tubular glands  dagieal o) 232l (@
4852 23:1< Coiled tubular glands 4 gildl) 4l 2a3l) (b

a>ll aaa< Branched tubular glands Ze i) 4l ax2l) (c




2 2axll s :alveolar or acinar glands dlassall S Al 2aidl (d

sebaceous Auaall &l Cuiall 298 ol Dliagn 5Ll Lgilang s

.gland

Compound glands 4.l aaad) :Luli

Jaadlly LIS Compound tubular glands dwll 4S5l aaall |

Compound alveolar or acinar glands d.lcasall ) Al S5l aaxdl I
danll) aaallS

Compound tubule-alveolar ileasgall 4l o daed) Lol) AK5a0 20zl I

Jasaall 2aalls 8,ST) dulelll 22:1< or tubule—acinar glands

JJL«AAM

Mesecher, A.L. (2013). Junqueira’s Basic Histology Text and Atlas.
13" Ed. MC Graw Hill Lange.

sy paall s yeadl) Hhy lee A i) ale (ol (2013) 2ea) dea z LAl
A 5Y) Anlall




Muscular tissues 4iliasl) dauiy)

sl g cdcalids) califig p (getial Bldie LA (he dalianll daud¥) (oS
glgdl A5 ) oliaall dady) Ciualg . sliacV) ansg auald) clyjanl 4a 300

oLilally Zllly ZiSg)

Skeletal muscles 4.<ll cSlianl)
: pailadll
Alsk Aplshal WA ooy Gl (e dlae IS JSam @

e it el (glal) slial) s g (g5 520 Alime Bda (S (ggad
A all gl il (GAY) doliaal) daal)
Aanlh g)a)s A1y cllandadn LAY Jeha e jela
i Lgasen Llas 1) GLIY) e bundles a3a e dliae IS Cills
epimysium aylall Liaall (A peay o€ b)) o (10 O55a
perimysium L;L.\M ae DOl G GLIY) e dais JS blasg
1303 u\ ac (ol 4 A)';j\ Jala ?\ ac ol L)JJ:.\A:,}

&

-~

.endomysium

Sl cOludanll (ggaall cugal)

L€ dpmye Gllaphads Helin ASa  Jiae modl Joh aldabe dulyn 2ie W]
O 25 Sl (Anisotropic) A aja LSl eaty daild 3hlic aa 5o
& (Isotropic) T ais dxildll a3all caciy sl sguall 52& a5 a)al)
cabiiaall sguall s s Y ajall

.myofibrils dliazll cilenlll ex clland e Loja daliac 4da IS (o91a3 .2




Ay Chualia (e i SArcomeres diliac akid o doliaall cildnll) Gesw .
(£ bd ey (S ayrine bad sag) 40l dajs Caalii I ]

s A Mmyosin Grwswe e dale Glland dgagd dga Jaadadsl) s o) .
T s Sactin (oSl et diss (5305 A

Laiy eddaddall ldasdll ae Jaami Y daas cildand e 098 [ dais of

dadde Jand € Jga ddat el
o Lgde Blhag c(pugie Glland (g5iat dahie daide dajs IS Jang 2250 .6
Glawd dala)) 4k a9 M das (<08 dale Al S 8 2l Sl H

| b§nd A band | band

Z disc H zone Z disc

Part of a skeletal muscle
(fiber (cell
- Sarcolemma

Triad

Mitochondrion

sarcoplasmic
reticulum

Sarcolemma

Sarcolemma

Cardiac muscles 4uldl) el

Lgiyad 8 Al cliaal) dpagead Jiam clal) jlan (8 Cliaall 238 2a g
4Lt Aalal) Abmall LD ) Gl aiane g s Lol Y Gl e
Hlgie el Baay lgic (i Lgi) V) dlabis gisS 8 40l dliaall LI o




o 5 L) o Aplsland A cilang A5 o ulill LI 5l Y LA
id A5 (S0 Byslatie il

Bl & (6ol 5ae) ) sl asly lasae mohing adgall AuiShe (go dnlal) LISV B
(Sl

.Intercalated disks 4w (jal @) duldll dlicanl) WY u 2843.C

cadaail) L)) Y daal) dlsal) D

Smooth muscles cllall Cdlianll
pda aagi ASd Calully Aacd daday Jalas duljre L) e O lcasl) sl (eS
dae V) Ohang elaa¥ls sandd) 8 LS Lol ¥ @ ) sliac) 8 cDliaal)
el Lae 5paS milia 20 o el dulcaall UDAN abis 3 Ld gl

e Baa S L:J.‘zuj\ el aluasly
eloadal) Llant) LAY cilia

Lhre JSE LA

O Dlgan s JS i) Caplall ady Caso B a8l 433500 (555 Ll B

A yriee Sluwdl) (gl (gt Yy Ay oAl Lliae A4S (59830

A Baliaal) ALY 8 LS il 8 regiay (S0 llapd alin VLD
s Ll 0l sanlgll dliasll 28 3 alalis

‘F\_oad\ J—galls ‘F\_oad\ @_uﬂ\

Nervous tissues & Nervous system
Jadly g Laxl) e O3Sy 15Soall emall Sleadl () iamall Slend i
e Slaaaty dyaae GL e Calling 1l aaad) Sleally ¢ Syl




Lveanl) AoV oSt (AUl Lalil) e dorianl) Baiall oot daveanl) LA

Jopall WA dvasll WIAT s LA e (pegd (1a

Neurons 4d.uasll LMAY
dendrites iyl cilygyll —1 selial A (e duaall WA ddaes ()6<5
cell LAl s =2 . ilgiall o & diaiadiag Badaliag dligh culalaial ag
ol = 3 5 LS dnaall AN Adaall <58 ga9 body, or perikaryon
LA darmal) liaall Jis ol alss (& (anadsy Jugh aaly 393 545 @XON

gl bl o) cbadall oS eaall (e saad) gall iy L (93Y)
:EN el Y Lareaad) LDIAY aliaa aved (e Aaadaglly (<l ) Talind
oo ST e (g 3l multipolar neurons iUsaY! saseie dysasl) LA
el LAYy chadall (585 dpiilly oas jsane 58 2als Jg5m ¢(hsm
OsSs yalgdendrite culpa il (56 3950 bipolar  neurons aall dals
Ul pseudounipolar LKl ikl dala) dniaall LAY .axon Hgall
Ciuiea Liad 0%a e pd () aaaiing 2031 aias (e i 2aly jsaa L]
MOtor A yal) ducaxl) LAY 1 1 2aindagll Laylea Ladg 4 casll LD

2]y dua Al aaally diaall GLIYI i ciluaid) 8 (efferent 5)aLall)

2 dlia Al (afferent 5a))sl)) sensory dwall L aall LAY L claall
el J213 ey Bl e dasea) Cilgaiall Sl
Glial Cells ..l LAY

Lyl £ Lad 3 Dppand) LAY (e il Bims ST il WA 2ae (5S0
etl) (ging L AA ) lalisall Jriil dyanl) Lgilyg g LAY aluals Jaaas
gl Balall (g Tan AL S e )




Glial Cell Type ” Main Functions

Neural || Central nervous || Myelin production, electric
tube system insulation

Schwann cell Neural Peripheral Myelin p.roduct.lon, electric
tube nerves insulation

Structural support, repair
processes

Oligodendrocyte

Neural || Central nervous

tube system Blood brain barrier, metabolic
exchanges

Neural || Central nervous Lining cavities of central
Ependymal cell
tube system nervous system
Microglia Macrophagic activity
marrow system
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General Histology Lec6 Dr. Ahmed Sami

Lymphoid Organs

Lymphoid organs include lymph nodes, spleen, thymus, and bone
marrow. Lymphoid nodules and isolated cells of the immune system found in
the mucosa of the digestive system (tonsils, Peyer's patches, and appendix),
the respiratory system, the reproductive system, and the urinary system are
collectively known as mucosa-associated lymphoid tissue (MALT) and may
be considered a lymphoid organ.
Antigens

A molecule that is recognized by cells of the immune system is called an
antigen.
Antibodies

An antibody is a glycoprotein that interacts specifically with an
antigenic determinant. Antibodies belong to the immunoglobulin (Ig) protein
family.

Lymphocytes

Lymphocytes are classified as B, T. B and T cells are morphologically
indistinguishable in either the light or electron microscope, they can be
distinguished by immunocytochemical methods because they have different
surface proteins (markers).

B Lymphocytes

In B lymphocytes, the surface receptors able to recognize antigens are
monomeric molecules of IgM; each B cell is covered by about 150,000
molecules of IgM.

T Lymphocytes

T cells constitute 65—75% of blood lymphocytes. To recognize epitopes,
all T cells have on their surfaces a molecule called a T cell receptor (TCR). In
contrast to B cells, which recognize soluble antigens or antigens present on
cell surfaces, T lymphocytes recognize only epitopes (mostly small peptides)
that form complexes with special proteins of the cell surface of other cells.

Natural Killer Cells

The natural killer lymphocytes lack the marker molecules characteristic
of B and T cells. They comprise about 10-15% of the lymphocytes of
circulating blood. Their name derives from the fact that they attack virus-
infected cells, transplanted cells, and cancer cells without previous
stimulation; for this reason, they are involved in what is called an innate
immune response.



Lymphoid Tissue

Lymphoid tissue is a type of connective tissue characterized by a rich
supply of lymphocytes. It exists free within the regular connective tissue or is
surrounded by capsules, forming the lymphoid organs. Because lymphocytes
have very little cytoplasm, lymphoid tissue stains dark blue in hematoxylin
and eosin-stained sections. Lymphoid tissues are basically made up of free
cells; as a result, they typically have a rich network of reticular fibrils that
supports the cells. In most lymphoid organs, the fibrils are produced by a
fibroblastic cell called a reticular cell, whose many processes rest on the
reticular fibrils. The thymus is an exception in so far as its cells are supported
by a reticulum of epithelial cells of endodermic origin.

The network of reticular fibrils of the lymphoid tissue may be relatively
closed (dense lymphoid tissue) and is, thus, able to hold many free cells
(mostly lymphocytes, macrophages, and plasma cells). Another type is loose
lymphoid tissue, whose network has fewer but larger spaces, providing means
for easy movement of the free cells.

In the nodular lymphoid tissue, groups of lymphocytes are arranged as

spheres, called lymphoid nodules or lymphoid follicles, that primarily
contain B lymphocytes. When lymphoid nodules become activated as a result
of the arrival of antigen-carrying APCs (Antigen presenting cells) and
recognition of the antigens by B lymphocytes, these lymphocytes proliferate in
the central portion of the nodule, which then stains lighter and is called a
germinative center. After completion of the immune response, the
germinative center may disappear. The germinative centers contain a special
cell, the follicular dendritic cell (distinct from the epithelial dendritic APCs),
that has many processes that bind antigen on their surfaces, to be presented to
B lymphocytes.

Lymphoid nodules vary widely in size, typically measuring a few
hundred micrometers to Imm in diameter. They are found free in connective
tissues anywhere in the body or within lymphoid organs (lymph nodes, spleen,
tonsils, but not in the thymus). They are, however, never covered by a capsule.
Free lymphoid nodules are commonly present in the lamina propria of several
mucosal linings, where, together with free lymphocytes, they constitute the
mucosa-associated lymphoid tissue (MALT).

Mucosa-Associated Lymphoid Tissue & Tonsils
The digestive, respiratory, and genitourinary tracts are common sites of
microbial invasion because their lumens are open to the external environment.



To protect the organism, the mucosa and submucosa of these tracts contain a
large amount of diffuse collections of lymphocytes, plasma cells, and
lymphoid nodules. Most of the lymphocytes are B cells; among T cells. In
some places, these aggregates form conspicuous structures such as the tonsils
and the Peyer's patches in the ileum. Similar aggregates are found in the
appendix. In the Peyer's patches, some of the regular surface epithelial cells
may be replaced by special M cells. The M cells do not have microvilli as do
the regular cells that line the intestine. The plasma cells derived from these
lymphocytes secrete mostly IgA, which is transported through the epithelium
toward the intestinal cavity.

Tonsils
Palatine Tonsils

The two palatine tonsils are located in the lateral walls of the oral part of
the pharynx. They are lined with a squamous stratified epithelium that often
becomes so densely infiltrated by lymphocytes that it may be difficult to
recognize. The lymphoid tissue in these tonsils forms a band that contains free
lymphocytes and lymphoid nodules, generally with germinal centers. Each
tonsil has 10-20 epithelial invaginations that penetrate the tonsil deeply,
forming crypts, whose lumens contain desquamated epithelial cells, live and
dead lymphocytes, and bacteria. Crypts may appear as purulent spots in
tonsillitis. Separating the lymphoid tissue from subjacent structures is a band
of dense connective tissue, the capsule of the tonsil. This capsule usually acts
as a barrier against spreading tonsillar infections.

Pharyngeal Tonsil

The pharyngeal tonsil is a single tonsil situated in the superior posterior
portion of the pharynx. It is covered by ciliated pseudostratified columnar
epithelium typical of the respiratory tract, although areas of stratified
epithelium can also be observed. The pharyngeal tonsil i1s composed of pleats
of mucosa and contains diffuse lymphoid tissue and lymphoid nodules. It has
no crypts, and its capsule is thinner than the capsule of the palatine tonsils.
Hypertrophied pharyngeal tonsils resulting from chronic inflammation are
called adenoids.



Lingual Tonsils

The lingual tonsils are smaller and more numerous than the palatine and
pharyngeal tonsils. They are situated at the base of the tongue and are covered
by stratified squamous epithelium. Each lingual tonsil has a single crypt.

Thymus

The thymus is a lymphoepithelial organ located in the mediastinum. The
thymus has a connective tissue capsule that penetrates the parenchyma and
divides it into incomplete lobules, so that there is continuity between the
cortex and medulla of adjoining lobules. Each lobule has a peripheral dark

zone known as the cortex and a central light zone called the medulla.
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The cortex 1s composed of an extensive population of T cell precursors
(also called thymocytes), dispersed epithelial reticular cells, and macrophages.
Because the cortex is richer in small lymphocytes than the medulla, it stains
more darkly. The epithelial reticular cells are stellate cells with light-staining

oval nuclei.



The medulla contains epithelial reticular cells, many differentiated T
lymphocytes, and structures called thymic corpuscles or Hassall corpuscles,
which are characteristic of this region, although their function is unknown.
These corpuscles contain flattened epithelial reticular cells that are arranged
concentrically and are filled with keratin filaments. They sometimes calcify.

Lymph Nodes

Lymph nodes are distributed throughout the body along the course of the
lymphatic vessels. Lymph nodes constitute a series of in-line filters that are
important in the body's defense against microorganisms and the spread of
tumor cells. All this lymph, derived from tissue fluid, is filtered by at least one
node before returning to the circulation. Lymph nodes are elongated or kidney-
shaped organs that have a convex surface that is the entrance site of lymphatic
vessels and a concave depression, the hilum, through which arteries and nerves
enter and veins and lymphatic vessels leave the organ. A connective tissue
capsule surrounds the lymph node, sending trabeculae into its interior.
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lymphatic
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Figure: Lymph node
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The lymph nodes have two regions, a cortex and a medulla. The cortex can be
subdivided into an outer cortex and an inner cortex or paracortical region.

Cortex
The outer cortex, situated under the capsule, consists of the following
components:
1. A diffuse population of cells composed mainly of T lymphocytes,
reticular cells, and macrophages.
2. Lymphoid nodules.
3. Areas of loose lymphoid tissue situated immediately beneath the capsule,
called the subcapsular sinuses.
4. Intermediate or Trabicular sinuses that run between lymphoid nodules.
The inner cortex or paracortical region does not have precise boundaries with
the outer cortex and contains few, if any, nodules but many T lymphocytes.

Medulla

The medulla has two components:
1. The medullary cords are branched cordlike extensions of dense lymphoid
tissue that arise in the inner cortex. They contain primarily B lymphocytes
and often plasma cells and macrophages.
2. The medullary sinuses are dilated spaces separated by medullary cords.

Spleen

The spleen is the largest accumulation of lymphoid tissue in the body
and the only one interposed in the blood circulation. Because of its abundance
of phagocytic cells, the spleen is an important defense against antigens that
reach the blood circulation. It is also the site of destruction of aged
erythrocytes. As 1s true of all other lymphoid organs, the spleen is a
production site of activated lymphocytes, which are delivered to the blood. The
spleen reacts promptly to antigens carried in the blood and is, thus, an
important blood filter and antibody-forming organ.

General Structure

The spleen is surrounded by a capsule of dense connective tissue from
which emerge trabeculae, which divide the parenchyma, or splenic pulp, into
incomplete compartments. Large trabeculae originate at the hilum, on the
medial surface of the spleen; these trabeculae carry nerves and arteries into the
splenic pulp as well as veins that bring blood back into the circulation.
Lymphatic vessels that arise in the splenic pulp also leave through the hilum
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via the trabeculae. In humans, the connective tissue of the capsule and
trabeculae contains only a few smooth muscle cells.

Trabeculae

Red pulp

Central artery
in splenic
nodule

White pulp of
splenic nodule

Capsule

Figure: Spleen

Splenic Pulp

The spleen is composed of a network of reticular tissue that contains
reticular cells, many lymphocytes and other blood cells, macrophages, and
APCs. The splenic pulp has two components, the white pulp and the red
pulp. These names derive from the fact that on the surface of a cut through an
unfixed spleen, white spots (lymphoid nodules) are observed within a dark red
tissue that is rich in blood. The white pulp consists of the periarterial
lymphatic sheath and the lymphoid nodules, whereas the red pulp consists of
splenic cords (Billroth's cords) and blood sinusoids.



White Pulp

The splenic artery divides as it penetrates the hilum, branching into
trabecular arteries of various sizes that follow the course of the connective
tissue trabeculaec. When they leave the trabeculae to enter the parenchyma, the
arteries are immediately enveloped by a sheath of T lymphocytes, the
periarterial lymphatic sheath (PALS), which is part of the white pulp. These
vessels are known as central arteries or white pulp arteries. After coursing
through the parenchyma for variable stretches, the PALS receive large
collections of lymphocytes mostly B cells forming lymphoid nodules. In these
nodules the artery, which has now turned into an arteriole, occupies an
eccentric position but is still called the central artery. During its passage
through the white pulp, the artery also divides into numerous radial branches
that supply the surrounding lymphoid tissue.

Red Pulp

The red pulp 1s composed of splenic cords and sinusoids. The splenic cords
contain a network of reticular cells supported by reticular fibers. The splenic
cords contain T and B lymphocytes, macrophages, plasma cells, and many
blood cells (erythrocytes, platelets, and granulocytes). The splenic cords are
separated by irregularly shaped wide sinusoids.
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General Histology Dr. Ahmed Sami
SKIN

INTRODUCTION

The skin is the largest single organ of the body, typically
accounting for 15-20% of total body weight and, in adults,
presenting 1.5-2m? of surface to the external environment. Also
known as the integument (covering) or cutaneous layer, the skin is
composed of the epidermis, an epithelial layer of ectodermal origin,
and the dermis, a layer of mesodermal connective tissue. Epidermal
derivatives include hairs, nails, and sebaceous and sweat glands.
Beneath the dermis lies the subcutaneous tissue or hypodermis, a
loose connective tissue that may contain pads of adipocytes. The
subcutaneous tissue binds skin loosely to the underlying tissues and
corresponds to the superficial fascia of gross anatomy. Skin is elastic
and can expand rapidly to cover swollen areas and is self-renewing
throughout life. In healthy individuals injured skin is repaired
rapidly.
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Diagram: skin layers shows their interrelationships and the locations of the epidermal appendages
(hair follicles, sweat and sebaceous glands), the vasculature, and the major sensory receptors.
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EPIDERMIS

The epidermis consists mainly of a stratified squamous
keratinized epithelium composed of cells called keratinocytes.
Three less abundant epidermal cell types are also present: pigment-
producing melanocytes, antigen-presenting Langerhans cells, and
tactile epithelial cells or Merkel cells.
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Dermis S T S 0. o Tactile cell

The epidermis forms the major distinction between thick skin,
found on the palms and soles, and thin skin found elsewhere on the
body. The designations "thick" and "thin" refer to the thickness of
the epidermal layer, which varies from 75 to 150um for thin skin
and from 400 to 1400um for thick skin. Total skin thickness
(epidermis plus dermis) also varies according to site.

From the dermis outward, the epidermis consists of four layers of
keratinocytes, five layers in thick skin:
The basal layer (stratum basale) is a single layer of basophilic
columnar or cuboidal cells on the basement membrane at the dermal-
epidermal junction. The stratum basale is characterized by intense
mitotic activity and is responsible, in conjunction with the initial
portion of the next layer, for constant production of epidermal cells.
The human epidermis is renewed about every 15-30 days,
depending on age, the region of the body, and other factors.
The spinous layer (stratum spinosum), normally the thickest
epidermal layer, consists of polyhedral or slightly flattened cells
having central nuclei. The keratin filaments form microscopically
visible bundles called tonofibrils which converge and terminate at
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the numerous desmosomes, by which the cells are joined together
strongly to resist friction. Cytoplasm is drawn into short cellular
extensions around the tonofibrils on both sides of each desmosome,
leading to the appearance of many short spines at the cell surfaces.
The epidermis of areas subjected to continuous friction and pressure
has a thicker stratum spinosum.

The granular layer (stratum granulosum) consists of 3—5 layers of
flattened polygonal cells undergoing terminal differentiation. Their
cytoplasm 1s filled with basophilic masses called keratohyaline
granules. Other characteristic features in cells of the granular layer
are the membrane-coated lamellar granules, small ovoid structures
containing many lamellae composed of various lipids. The layer of
lipid envelopes is a major component of the epidermal barrier
against the loss of water from skin.

The stratum lucidum is only seen in thick skin, where it consists of
a thin, translucent layer of extremely flattened eosinophilic cells.
The nuclei and organelles have been lost and the cytoplasm consists
almost only of packed keratin filaments embedded in an electron-
dense matrix.

The stratum corneum consists of 15-20 layers of flattened,
nonnucleated keratinized cells whose cytoplasm is filled with
filamentous keratins. After keratinization, the cells contain only
fibrillar and amorphous proteins with thickened plasma membranes
and are called squames or horny, cornified cells.

DERMIS

The dermis is the connective tissue that supports the
epidermis and binds it to the subcutaneous tissue (hypodermis). The
surface of the dermis is very irregular and has many projections
(dermal papillae) that interdigitate with projections of the epidermis.
Dermal papillae are more numerous in skin that is subjected to
frequent pressure.

A basement membrane is always found between the stratum
basale and the papillary layer of the dermis. The basement
membrane consists of the basal lamina and the reticular lamina
and can usually be seen with the light microscope. Nutrients for




keratinocytes must diffuse into the avascular epidermis from the
dermis vasculature through this basement membrane.

The dermis contains two layers the outermost papillary layer
and the deeper reticular layer. The thin papillary layer, which
constitutes the major part of the dermal papillae, is composed of
loose connective tissue, with fibroblasts and other connective tissue
cells, such as mast cells and macrophages. The reticular layer is
thicker, composed of irregular dense connective tissue, and has more
fibers and fewer cells than the papillary layer. A network of elastic
fibers is also present, providing elasticity to the skin. The dermis is
the site of such epidermal derivatives as the hair follicles and glands.
There 1s also a rich supply of nerves in the dermis.

SUBCUTANEOUS TISSUE

The subcutaneous layer consists of loose connective tissue
that binds the skin loosely to the subjacent organs, making it
possible for the skin to slide over them. This layer, also called the
hypodermis or superficial fascia, often contains fat cells that vary
in number in different regions of the body and vary in size according
to nutritional state. An extensive vascular supply in the subcutaneous
layer promotes rapid uptake of insulin or drugs injected into this
tissue.

SENSORY RECEPTORS

A variety of sensory receptors are present in skin, including
both simple nerve endings with no glial or collagenous covering and
more complex structures with sensory fibers enclosed by glia and
delicate connective tissue capsules.
The unencapsulated receptors include the following:
Tactile discs associated with the epidermal tactile cells, which
function as receptors for light touch.
Free nerve endings in the papillary dermis and extending into lower
epidermal layers, which respond primarily to high and low
temperatures, pain, and itching, but also function as tactile receptors.
Root hair plexuses, a web of sensory fibers surrounding the bases
of hair follicles in the reticular dermis that detects movements of the
hairs.




The following encapsulated receptors are tactile mechanoreceptors:
Tactile corpuscles (also called Meissner corpuscles) are elliptical
structures. They detect light touch.

Lamellated (Pacinian) corpuscles are large oval structures, found
deep in the reticular dermis or hypodermis, with an outer capsule
and 15 to 50 thin, concentric lamellae of flat Schwann-type cells and
collagen surrounding a highly branched, unmyelinated axon.
Lamellated corpuscles are specialized for sensing coarse touch,
pressure, and vibrations.

Krause corpuscles and Ruffini corpuscles are other encapsulated,
pressure-sensing mechanoreceptors in dermis, but are more poorly
characterized structurally.

HAIR

Hairs are elongated keratinized structures derived from
invaginations of the epidermal epithelium called hair follicles. The
color, size, shape and texture of hairs vary according to age, genetic
background, and region of the body. All skin has at least minimal
hair except that of the palms, soles, and some areas. Hairs grow
discontinuously, with periods of growth followed by periods of rest.
The duration of the growth and rest periods also varies according to
the region of the body. A dermal papilla inserts into the base of the
hair bulb and contains a capillary network required to sustain the
hair follicle. Loss of this blood flow results in death of the follicle.
The epidermal cells covering this dermal papilla form the hair root
that produces and is continuous with the hair shaft protruding
beyond the skin surface.

The epithelial cells (keratinocytes) that make up the hair bulb
are similar to those in the basal and spinous layers of epidermis.
They divide constantly and then undergo keratinization,
differentiating into specific cell types. In certain types of thick hairs,
the cells of the central region of the root at the apex of the dermal
papilla produce large, vacuolated, and moderately keratinized cells
that form the medulla of the hair. Other cells differentiate into
heavily keratinized, compactly grouped fusiform cells that form the
hair cortex. The most peripheral cells produce the hair cuticle, a thin
layer of heavily keratinized, shingle-like cells covering the cortex.
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Melanocytes in the hair bulb transfer melanin granules into the
epithelial cells that will later differentiate to form the hair color.

Separating the hair follicle from the dermis is an acellular
hyaline layer, the thickened basement membrane called the glassy
membrane. The surrounding dermis forms a connective tissue
sheath. Running from a midpoint on this sheath and to the dermal
papillary layer is a small bundle of smooth muscle cells, the
arrector pilimuscle.

Cells in the hair root differentiate into the cell types of the hair
medulla, cortex, and cuticle which differ somewhat in ultrastructure,
histochemical characteristics, and function. Keratin of hair has a
harder and more compact nature than that of stratum corneum,
maintaining its structure much longer.

NAILS

A similar process of keratinization produces the nails, which
are hard, flexible plates of keratin on the dorsal surface of each distal
phalanx. The keratinized nail plate is bound to a bed of epidermis
called the nail bed. The nail plate arises from the nail matrix, which
extends from the nail root. Cells of the matrix divide, move distally,
and become keratinized, forming the nail root. These matures as the
nail plate, which continuous growth in the matrix pushes forward
over the nail bed at about 3mm/month for fingernails and 1mm/month
for toenails.

GLANDS OF THE SKIN

Sebaceous Glands

Sebaceous glands are embedded in the dermis over most of the
body surface, except the thick, hairless (glabrous) skin of the palms
and soles. Sebaceous glands are branched acinar glands with several
acini converging at a short duct which usually empties into the upper
portion of a hair follicle. The acini consist of a basal layer of
undifferentiated flattened epithelial cells on the basal lamina. These
cells proliferate and are displaced toward the middle of the acinus,
undergoing terminal differentiation as distinctly large, lipid-
producing sebocytes which have their cytoplasm filled with small
fat droplets. Cells release the lipids via holocrine secretion. The
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product of this process i1s sebum, which is gradually moved to the
surface of the skin along the hair follicle or duct.

Sweat Glands

Sweat glands are epithelial derivatives embedded in the dermis
which open to the skin surface or into hair follicles. Eccrine sweat
glands and apocrine sweat glands have different distributions,
functions, and structural details.

Eccrine sweat glands are widely distributed in the skin and are
most numerous on the soles of the feet. Both the secretory portions
and ducts of eccrine sweat glands are coiled and have small lumens.
The secretory part is generally more pale-staining than the ducts and
has stratified cuboidal epithelium consisting of three cell types. Pale
pyramidal or columnar clear cells produce the sweat, having
abundant mitochondria and microvilli to provide large surface areas.
Interstitial fluid from the capillary-rich dermis around the gland is
transported through the clear cells, either directly into the lumen or
into intercellular canaliculi that open to the lumen. As numerous as
the clear cells are pyramidal dark cells which line most of the
luminal surface and do not touch the basal lamina. Dark cells are
mucoid and filled with glycoprotein-containing granules whose
bactericidal activity. The ducts of eccrine sweat glands consist of
two layers of more acidophilic epithelial cells filled with
mitochondria. Besides its important cooling role, sweat glands also
function as an auxiliary excretory organ, eliminating small amounts
of nitrogenous waste and excess salts.

Apocrine sweat glands are largely confined to skin of the
axillary and perineal regions. Their development (but not functional
activity) depends on sex hormones and is not complete until puberty.
The most obvious histological difference between the two kinds of
sweat glands is the much larger lumen of apocrine glands. The
secretory portions of apocrine sweat glands consist of simple
cuboidal, eosinophilic cells with numerous apical secretory granules
that undergo exocytosis. Lumens of apocrine glands often show
stored, protein-rich product, which myoepithelial cells help move
into ducts opening into hair follicles. The wall of the ducts is similar
to that of the eccrine glands.




Respiratory system  susididl jlaall

il ¢iag conducting portion Juage s (i cre Lidag jleall 1 caly
as=llly Nasal cavity ca¥) Cagald (1o Jagall ¢3all (<& respiration portion
clue &llg bronchi a.lsel) Ceddly trachea 4)s¢l) duxadlly larynx syaislly pharynx
respiratory d.nll cluedll Jadud il ¢3all W) cterminal bronchioles 4.,k

.alveoli 41)gell cOlassalls alveolar ducts <lasgall &igid g bronchioles

Conducting portion Jaed! syadl
ol Lo DA (o il dused (o Jeapall giall ylanall DUl gacal) (50
JS has o angs desid Y1 o :Columnar cells dy3geall LI -1
Cilia 300 g 40s
Ll 3,5 :Goblet cells dwlS)l LJI-2
Ll e 4L ¢l :Basal cells daclal LI -3
e microvilli Zadal) cble sl 5540 @llyy cueaw :Brush cells sla,all WD —4
Ngalaud
Glus Ao DA 238 53 :Small granular cells b el sl WDIsJI-5
cotiil) (gl (8 (A )9n el

i e oSy CNASAD CAVIty wield] el b

D iy Glaray V) e miall WY1 el 5a :Vestibule suas I -A
HAalIS daally 4 el 2axd) o (gag (Auk (Adja

s Jald Leglats (iyas Jaly jaall s2a i :Nasal fossae Ll o)l -B
S alall (gasand) DU anailly dilase (S5




L._?_BM\ C:La.u.\n_! ke Lbza\ Al LB'L"‘L“‘ L;‘éﬁ dasaall ‘._?_3 Blgaga Al agan aﬂ\_&*
Ol ly Lyl (laras Byaially (V) G Jasyy agaelilly .3 bl (53500l
L& skl (53 ganll

Larynx 5 sasead|

Libnag Adlsel) dnadlly agald) o Jaiys aliiie joe gl A e San o2
—aylae lamina  propria dagadall Wssta 8 aagg QIS b Dl oy
zhal (B 9 SOliaally Caujluard) sdgly da)) oy dalSan Cliany Jaaji dijag dala)
AL i Cigeal
Trachea dwil Rl dumaid!
ety Aol dadll Glavig (Alsgl) axddly Byaiall (o elsgll duasy il e Bilae

Al Jlan 8 dags cAusedl) e VL e dad) o Ao atiay QIS LBk
dagiadl Gl duatiy 20-16 (e boae C Caypa (<50 dals) Cinylicag 43004l

.adventitia daa; duadll Lalaiy ¢ elade cliac g Jaily o (e ddasyls Cioyliaill

Blood vessels

respiratory epithelium

YYY
EXX

Y HHHH S

&
@ &
& &




=

Bronchi waied|

el Al B el EDG LSl ¢ yamg 45y JS Jab Gied ) dlsgl) dadll ¢ i
Gl ) (A Joa o (N raaly sroal i N g gpanll L) 8 Giandis
st aagrg cchyliarll e milieas aeny QS ks oty 2dd) plasi Wbronchioles
LS cdabinng dohalia 228 g dagad dacglg uhalas calidly diliae Cal) (o AS0d pacaill) 132

cale 0.5 el Hhad 8 iy A glaall) claudally dglaalll LA (0 50K alae) a3

S o e o e U

5 5 5 85 £ 5 &5 D 5 O &5 5
HHHHLHHHHHHH S
€5 &5 €5 &5 &5 &5 &5 £ & & &5

H 4B &
PSSP SR SSP NSRS NS PSP SSP R

&

=P
&

o

&
LoAd

Aallsgl) cmaddl Ja> g JSal
Bronchioles «iluiad!
bl U il 58l Slaedl) Gl (J8 ) ale 0.5 ki Lely 230 Jals aags
dghhal) il i) b daren eSe o aga gagae (N Lapas Joatig cagall QI
a3 s 58 AlSl) A Jae Jas Clara cells [3S WA o) 138 (g9ass
celude CBlae g Aje Gl D) ol Cisd dagg LNy Glislall e il

Respiratory portion  gesddsid| syall

Respiratory bronchioles dumiisiid| e st |

) Jsang Clara cells ]S LAy cangaill (8 age Jasn e Dl sty hass
Gl dagg ddlsgll COlarsall Cauglaty Al Ciluedll Jlal) aie Jarin 2dpa
elade EDlLae s dipe il DUl s

Y XY
PRSP RSP P P NP S

YY)
R

H & & &

X




5 B &

e g qan

i

& & S

5 &5 &

Alveolar ducts dubuaidad| i guid|
¢Lalal) E\:L'A:d\ LJL.}S\)!\ UAE\SJ.‘J@MA.J\ Jaa Qaﬁcﬁfj c@a@ﬂpéﬂ@wuﬁ
Yy Aalladll GLYg

Lung alveoli dugel pll i ducigadl
cals elsel) (@l dalall Lelals o5y (5,80 200 Laykad aly dpeS e (0 Blae
respiratory il eLdal) ooy sl COlassall  Juald Hlan e llyg
O o e (<54 blood—-air  barrier A Egard) Jalad) s membrane
LS s Alaladl) GLIVI ) Alal Auged il Laghy a Javew idin Dl s
EDlansall Aikadl LA . Lt slsel) Clst st Ailsell CDlansall (s dagsg Ao
Lbdis 09859 % 97 Jiig type 1 cells Jg¥) gol) LA 1plsi) (e ddlga 45l
bl 28l JE olge i JSAI Ay s type 1T cells (AU gl LA

.macrophage Ll LA 1535 cdilsgl) < laysall

& 45 o5

)

€5 &5 €5 &5 & &
R R R R R I Y

)

WA S

5 &

5 &5 &

& ¢

™y
&

Y XY
A A A R AR R R R R R R

&

&

&S

X
& &

X

5% &5 &

SHHHSH

& &

TYYY Y

™y
B & & & 5
R e R i e

SHHHHHS

Y Y Y,

)

&

Fused basal Alveolar macrophage Reticular fibers Elastic ibers Capillary
laminae in the lume

&
&
p

R R R R R R R R

)

T
Xy
A A A

&

» S

5 45 5 b £ &3 $h U5 5 b £ 3 Uh U5 5 & &5 &3
SHLOBLOLLBLBLOLBOLBLS

YTy
5 &
HDHHD

=
&

Tybe Il
(septal) uS

Y Y rro
PHRHPDLLLOPOHOHHLS

€5 €5 £ Gn 5 Gn G5 G5 G5 5 €5 £ G £ & £ &

)
<

9P S5 S50 2P

Endothelial cell Alveolar macrophage Interalveolar
leaving the septum

YT
SHLOHS

&
<

@
&

HHHHH S

HSH S
& S
» &

&




™y
S

I
o i o R o R R R R R R R R R RS U TR RO

™y
&

5 925 65 £ 5 &5 5 5 &5 & &5 I &5
P HBH L HHHHHHH S

HHG

& & ¢

[

A

5 45 &5 45 55 G5 g

5
S

Y

&

Ty
)
S Ss

[

XX

Y HHHH S

)

Urinary system (ol ji2all
Kidney il

A Cun NilUM 5yl o jmhe cila 1) a6 ey o 1251 10 2SN

) iy AL Gmsa oS A I Al Jed die ctnae Al cailag Al

usdS B o) IS US iy major calyces duwd; GugdS DG i o

S ¢l daly i (30 (558 CDlay KN Llasg .minor calyces buiua dasjd
.medulla Qlll _aus ddilag cortex spéall aud &
(R daddaslly LS Al Basgll) g Osale (o IS JS (55T

Lehal Rk (e OsSi s5ike sl oo Bl s :Nephrons lig il
renal corpuscle dgSl 4 <l -|

roximal convoluted tubule wuy il giloll wgudl -l
Henle's loop s 89 ,c -1l

distal convoluted tubule yell gioll gl IV
collecting tubule goxJl wgul -V

Renal corpuscle &gl &l
=35 dagel) Cihua i) (e ASd (e (5ST (5Sae 200 Lajkis A0Sl 5,58 8 aag
Bowman's capsule (jlag ddidas o3 dgus Lgy bauas glomerulus dwl)
i LA e < visceral layer 4.0l PP IR Oy OsSH
parietal da,lxJl | ceas dals daidag dogeal) e il Jaras podocytes
L (S daud dhaally Digdall dapdall ( dagg dasas Jadis mand e (55T layer

.urinary space aJgJl doull o Jsll

SHSHSHHHH S S
U RO O O D R U O




Distal convoluted tutule
Nephron op

Pr al luled hbule Juxtamedullary nephron

Proximal convoluted tubulg]
Renal corpuscie {aut):
Glomerulus
7— Glomerular capsule
Dxstal convoluted Wbule

Renal papilla

Proximal convoluted tubule iyl dell! wiguid]

Tt (e O35 plaa (93Sae 00 oydaig ala 15 adgha culajaill 88 gl e Blae
88 8 angs clajail) e IS o (gola WA mlans Janw (s3ee 5l caaSa DU
L3

Henle's loop (i 5 56

descending limb JjU iy e is 5g5e 5ST5 alal 6 lelsh U can andy S
thick segment e ¢ 55 e J3W @kl (< .ascending limb sela dijhg
S 5558 8 aagng Jas (s33ee o) e (D o e (5Sa olan (39S 18 )k
sags b idn Dl i (e (55 035 12 ok thin segment (s =53
e st (e 5Se i £ 5 (e Ll (S aeLaall Gipdall Lol 2K
s e Db o e O9Se e ¢ 529 AN QL 8 aag0g s RSs
Distal convoluted tubule dsil| dell| wiguid]

g g g g gre

5 $H &H O &

)




I de e ifn e e e e e ife ife e e ife e ife e fn e e e e e i e e e ife e ife e n e e e e e ife ife e e ife e ife e e ife ife e e e ife ife e e ife e ifn e n i ife e ife e ifn ife e e ife e ifn e fn e ife e e e e ife e e e e ife e e e e e e e n i e e e e e e e e e e e e e e e em e
R R R R R R R R SR R A o e D S R R e O o R R e i D S I o D O D Dl s i Dl i D Dl s i ol D Dl i Dl i Dl Dl e i Dl Dl Dl i Dl e i i il Dl ol i DI Dl e ol i i Dl Dl DIl Dl I i i Dl i Dl Dl Dl Dl Dl il i Dl Dl

57 S5

Y YCYCYC
SSHSHH S

£
Gl
) (e
)
EX -
|

Jsdl e
pEL)

55
-
&

55

(k]

8
R

\

bl Bacg (e )
s aalall

£ & &
>

&

L g
Cn

>

[

Ureter «llall
%,,A..z.:_
Glada EDLG
s
Gt | ol |

 pada

mucosa
25 n

w1
Ledsg
ina propr

T Y Y Y Y YT
SHHHHHHHHH S

PR3

Collecting tubule and duct s lall Skiidl§ feoladl e guuid

s
39

\

e
<5

s
39

I
EENT- =
lg muscularis 3

a.M
3

§

Ll

.
»

.
[

[EQEETTE
daa sl
Q).Léjeu27 gl

s
39

»

40 aalal)

o

950
O
.5

3

2axnl)
g

¥
il
O

o

-~

s

ay

3

w

LMs

q 1 *QJ
33
5

-

<

-

w

1a

3
.

ia
Al
Urinary bladder

4..
S5 g

g
Wl 5
8
@wd
) Jaw

L)
dxa
)

i) Dl

in =S
-9

daalald) slial)
Ve d
L& lam

'
B

G:\.u.'u

tubule 2
o2 ey it advent

Mal) el
ing
200
Loy
Bl ) 2
)

L
collecting duct

950
aa

epithelium

-

P
)9S

d

) ) collect
>
|3 PFELY-

‘519 Léﬁ\-;
U

R e
I3

IS Hlas o)
g)\

transitional

.
z

I de e i e e e e e ife e ifn e ife e ife e n e e e e e i e e e ife e ife e e e e e e e ife ife e U ife e ife ife e ife ife e ife e ife ife e i ife e ife e fn i ife e ife e Afn i ifm e ife e ifn e fn e ife e e e ifn ife e e e e e e e i e e e e n i e e e e e e e e e e e e e e e n e
R R R R R R R R A R S A o e D S R o e O o D R D e o o D S s D D D D R Dl A ol o D o s I s D Dl o D s ol e D o D o o s D e Dl o D s ol e D o D o s D Dl o D s ol s D o D ol o s D R D D D o A D D ol o o S I R S D D D




,..
[
$

Sl DU iy s mucosa dblsall dsilall (e 50 jlas o<
O LS lamina  propria da gais dania Ao 2t transitional  epithelium
e Aol el LA Lgid o550 muscularis 4l —ac 4 abg (el S Jay) o
LS8 iy Jaxd adventitia 4,5 Ak cilalasy)

WA e JIKE) EDB e S0 Gn.daj\ ‘é_‘m‘)dal\ el
umbrella  d.lliall LAY _ews dlaal) avdy J<08 DA (98 daa )il LAY

PG HHOHBHHHHHHHS
o e e U o

5 5 5 5 &5 85 5 OB 5 5 5 &5 O & &

&

Y Y
SHHBS

ry
&

8 (599 ¢ Joall ilial) eDial die dndaia (H9Sig desld Lilal) (550 L 2ie cells

os) Baneia gl A L) DAY

colaah sae ol Ak (e S columnar cells JSEN dungae (5685 dadagll LAL o

sty dida (e A3gSag el clial)l o atiud Shual dngee sS ac ) LAY

Transitional epithelium

Lamina propria

&5 &5 B &
EXEEY

85 85 G5 85 65 85 45 &
SHOEHHBHOE

& &
& &

&
P

)

)

Mucosa

=i : =P : . Submucosa

IBSHHHHS

Ty
5 &
i i e i e i

)

<<

[

Detrusor muscle
of muscularis

Y
S s

Iy
<SPS

Iy
<SPS

Iy
A

L) 3l Jas uiagy JSA

P SHHHHH S

)




Py
£5>

8> <

LRl

3> <

-
£

P
$h> <

> <

Iy
&5

> <

o
> <855

o
&5

Py
> 288> <

o
&5

> <

o
&5

> <

o
&5

> <

Py
5

> <

Py
5

> <

by
&5

> <

(o
L

&

> <

e
85

> <

(=
S

&

8> <

o
> 288> <

o
&5

o
£p> <

3> <

-
&

> <

O
<5

> <

1

-
95

s
£p> <

3> <

-
&

<

SEON P SN > < €O > < (O

*

*

J

2 (ol il

Reproductive System (el

s

Radl
b il Sleall ¢y

3

&S

Female Reproductive System ¢

2
S50,

.uterus

-

>

-
&

591

&

-

e

.
-

3

-

lsovarian tube i 5ldg Ovaries

>

)

f
by

*

2
S50,

*

3

Ovary

b iy caa 3 adsh alug 5ol

A

- .

Iy Aduday

-

@.w}o.aa

o

o ela

-

M) ) o

tunica albuginea

&

Tl s

germinal epithelium

)

-

.

.J:\..I.!. **:* -

-

-

0 adiiS Ly

=

N> <40y > <40 > < 40D > <G00 > < 40D > 246D > < 44D > <44 > < 9D > < 40N > < 0D > < 40D > < 46D > <46 > < (9D > < 46D > < 40D > < 40D > < 46d > <

S5), S5),

) D)

=3

IOy e

-

e

3

5dal) oo

e’ e’ e

Ss), Ss), S5),

N 2> <IN > <> <) > <0 2> <E0) > <0 > <0 > <0 > < ¢

L) dahia g COrtex

Suspensory ligament of ovary

-
-

S
N
B\ -
'y -

>
"~y

Antrum

‘

Zona pellucida

Secondary follicle

oh

)\
gL

7

medulla il e

Granulosa cells

Primary oocyte

|

Medulla

Primordial follicles /
Tunica albuginea

N

Secondary oocyte

Vesicular follicle
Zona pellucida

/]

Germinal epithelium

Ovarian ligament

Zona pellucida

Developl Cddex

Corpus albicans Corpus

\

)

L il sy

luteum _corpus luteum

a Cross section of ovary

2
S5,

S50, S5, S5,

2 2 2 2 2
mﬂg...vAmﬂ....VAmo....VAmo....VAmo....VAmo....VAmooaVA»%.VA»”...VA»(”M.VA»%.VA»”...VA».....VA»%.VA».;..VA».;..VA»oﬁVA»ooaVA»ooaVA»ﬂ;aVA»ooaVA»ooaVAmoﬁVAmooaVAmooaVAmo’aVAmoﬁVA.

i > <

§0) > <403 > <4a) > <40) > < 49) > <49) > < dd) >

o
£5>

85> <

3> <

-
£

o
> 2885 > <

Oy
85

> <

o
sS¥

> <

o
sS¥

3> <

-
&

> <

o
SSF

> <

o
SS8

3> <

-
&

> <

Py
85

> <

Py
85

(=
&3> <

&

> <

T Ty
S5

&

> <

T Ty
S5

&

> <

T Ty
S5

&

85> <

s
> 288> <

Dy
&5

o
£p> <

3> <

-
&

o
£p> <

> <

1

-
95

s
£h> <

3> <

-
&

<



2y e 2y e e e e 1y 2y 2y 2y 2y e 2y e 1y 1y e 1y 1y e e e e’ e’ e e’ e’ e e e e e e (2 e (2 2y
A@“ﬂVA@noJVA@“-'VAP“.JVAP“.JVA@“.J VA@“.J VAOC“-J VAOC“-J VAOC“-J VAOC“-J VAOC“-J VAOC“-J VAOC“-J VAOC“-J VAOC“-J VA@“-J VA@“-J VA@“-J VA@“-J VA@“-J VA@“-J VA@“-J VA@“-J VA@“-J VAOC“-J VAOC“-J VAOC“-J VA.C“-J VA.C“-J VA.C“-J VA.C“% VA.C“% VA@“-J VA.C“% VA@“-J VA.Q“% VA@“-J >

5> <85>
&5
> <85>

o
33
>

-
33

[
[

3> <
Soew v
N I
—
> <

o
33
>

-
£

£
£

\

Ss &
£85 > <&
Y

> <
-

- -~
A
-
daaal)
-~ L x]
-
> <8855 <

-
>
-

e
>
. £
.
o2 oo
85> <883

131 Aliasall
Gl cdlagall o
daalll CMlagall o
-l 25 Loyl alu, follicle

-
O gl Beglaall

lgY) cDagall ¢
pa B LB:DLU‘;

Jaud) Cleagall
Llas 8yea

by
U_A
J

-
&

4 G

Iy

an 4

=

Sl lazca

-
33
>

> <&
=
-
Y
S5

\
Dy Gaa¥sSlh Gl o

Y
33
>

o
<3

&
&

) WAL ailad L]

Al o
9

> <
O 3

|

> <

>

Y
33
>

-
&

WYL < L 500 (<15 400,000

LAl

&
-

follicles 4

iliagall L
192
J‘}_J‘g c‘\fy

> Y]
Al b

3> <

-
&

Ty
&3> <

da

.cumulus oophorus

-
33
>

-

LAl

C
=
.
-
&

Lary
daclg

-
33
>

o
S35

&
&

A mhaw e yehig .granulosa layer

sl
:Primary follicles
sl aaing .zona pellucida 48leil) ddhiall i cilya oSy il ) e
K
1903 4

o
33

R
S5

:Mature follicles

&
&

Ovarian follicles 4wl clog>
MAl e ST
A

.ovulation

3> <
> <

(-
33
>

&

|
-
&

‘54.4.4.\:1

8 3 E\L‘Aﬁ\ RV ‘_A‘g

L
| R
Gob O Jlall &

.:.AS"—J

J

) b
.
P 055 120 () L) Bl

45
| LAl
Ak 4l assall

>
-

&
33
>

o
32

oy SPACES il Lgd muiarg ala 0.2 (e

ds_.ilnﬂ_‘.dd_z_vc*.

iy .follicle cells

BYsl)

O.A‘\J_AA* j;dSu **JE)JM*\E

h g

s

G5
&

&
-
£

;\_Ai
Lokl
85> <

GBS
£h> <

theca interna
LA

8> <

> BY- IV
Jaal) dlia gl

&Ss
£
-~
<
(e
-
1)
&Ss
£33 > <

[JENPIRYEN
e

-

8 aduy

&5
£p> <
=
=
-
=
&5
£p> <

diasall aas 2Ll 2ic :Secondary follicles

4

£

tdalye Al andl CDlasa
A (= Adas S <0 :Primordial

> <
> <

Y
L9

&

5> <8h> <
4] 8 e lagal) 2

..LI.'
iy

.
15,5

> <
> <

follicular antrum dlagall jl& e<al 4o,

dl

-

DAl e danda 12 (e 43S

£
<)

illsa. Oocyte
Pt
als
e
Lyl dags
44
ussug theca externa
P
Al Jala e Jals

LaSa LA

Graafian
Slaall s

1)
Lgla

=
<

03> <40y > <0 > < 6n > <d0) > <D > <d0) > <D > <d0) > < ep > <d0) > < en > <d0) > <D > <d0) > <D > <d0) > <UD > <0 > <UD > <dG) > <N > <dS) > <N > <dS) > <N > <dS) > < Ueh > <d0) > <46H > <d0) > <46 > <48y > <d0) > < 6D > <48y > < d%h >

< -ﬂi‘ > < ife ife ife 2 2 ife ife ife
L S50, S5, S50, S50, S50, S50, S5, S50, S5, S5, S5, S5, S5, S5, S5, S50, S5, S50, S50, S50, S5), S50, S50, S5, S5, S5, S5, S, S, S, i), S S50, S S50, ) S50,




> <88y <88 > <8h> <8h> <Bh> <Bh> <85>

A A
A v
» Primoradial »
53 tollicie &
v v
A A
& &b

v v
H 128
Koy &

v v
H . ; 128
&5 Unilaminar D

v v

» primary »

2\ 2
&5 follicie &

v v
H 128
8o &

v v
2\ A
& 52%

v Zona pellucida )
v v
H ==\ \_—Granulosa cells 2
& e @

v i v
2! 7 Theca interna |2}
o)) 52%

v v
M A

v v
M A

v \}
A M
& &

¢

I
o Anval A,&- »3 v
H follicle S72 : B
SeS 52%
v v
A »
& &
o) &
v v
A »
& &5
o) S50
v v
K % H
& Yy // 55%
v ? Ay v
A /—'l »
-~ ,—\ re
& : Z Granulosa cells &5
v R e e PSS v
® S ®
5% 558

¢

v \j
A M
& &

¢

H Mature Theca externa A
@ (graafian) L . 5y
) tollicie “ed i Theca interna Y
& - &
2y & A <o
M Antrum v

Granulosa

v v
A A
& &

v v
28 ——Corona radiata &

v A
A A
3 Cumulus &

\{ v
A cophorus M
&b &5

\{ - - . - . & N
23 pamall CBluaga (eST Jalm puag J<ad) L\

v v
M A

0 yul| Sluid) (Fallopian tube wigdi dlmii) OVIdUCT gl | bl

v v
M A

(Uterine tube !

v A
& ik O e panal B8 las OsSg can 12 alsh liae Qgul e Hle E
v o~ - v
s A
X AN LA (e et (Semn (Sagwe (DU g (pe O3S :Mucosa dghlial) X
.3& !{.f
2 o) e o oy 43)aY1 Adally gl &
M A
‘.3’ i:‘f
G

<
<

<885 > <85> <85> <38h> <88h> <i8h> <88y > <85> <iShs> <8855 <3855 <88 > 86> <ih > <iBhS> <8855 <i8h> <885 <88 > 288> <iBh > <i8hs> <8855 <88h> <88y > <88



Ss
£5>

3> <

o
&

Ss
I

> <

CF
1

> <

&8s
5

> <

&8s
> <855

&S5
&5

> <

&8s
5

> <

885
L

> <

85
L

> <

&Sa
&5

> <

-
&5

> <

5
&5

> <

G5
10

> <

R
L

&

> <

&a
&5

> <

R
S

> > <8

o
&

(3
£p> <

> <

85
£SF

&5
£p> <

3> <

-
&

&5
£p> <

3> <

-
&

(3
£p> <

3> <

-
&

<

(2 “
<495 > < &

e
S5),

)

-

-
3

1 :Muscularis

<l s

Iy O Ll Al elule &

&

2
S50,

Y R R Y B B B S E B B B B B B B B B B B B Y B R BT

ly

o
*

Ll

-

Body auall

3

J<s Lala,

Serosa iilasll =

-

Uterus ga

A ala) Liac siac

-~

sk

Iy c(Fundus g Lall

Endometrium >, J| il

T (e (5SH

-~

ok

Iy dIsthmus 5

&

(SR>

-~

5l

-

-

v

-

N
»

-

Nty
- : . ‘;.,_':. e x
,

"
-~ ~

-4

Gﬁdcsk
adventitia —~ ot :

-~

. chlaae Lol
Gl ehall (ra guandl sSig o 6.5 aa)ll Jsda gy

(= aa Al Hlas sy .Cervix

-

al

n.lVAWWI%VAQ.JVAO‘JVAO‘JVA.‘JVA..JVA..JVA..‘VA..

>

G%uldyo&iﬁﬂ\blA(A}SB

) gl g;DU=

L..SJ

-

EYEN

e
S5),

e’

1l doage
lamina propria

-

e dada e anis 4,

S ) il 2

Ly
-

- N -
Al u_A 4

A
-

bosS by =
Kl Laa

Ul 2

4

-

| 5

dn

S5,

s),

e’
D

pealll (S g

Jedn Al funct

-
.

is doae

basal

2 2 2 2 2
o....VAmﬂ....VAmo....VAmﬂ....VAmo....VAmﬂ....VAmoo..VA»ﬂ....VA»%.VA»”...VA».....VA»ﬂ....VA»o....VA»ﬂ....VA»oﬁVA»ﬂoaVA»ooaVA»ﬂ;aVA»ooaVA»ﬂoaVA»oﬁVA»ﬂoaVAmooaVAm(»;...VAmoﬁVAmooaVAmo’aVA

S5,

e
D

iona

-

puad g

ife
S,

-

!5?§A\Lﬁ

ikl _a :Myometrium >, J| d_ac %

o

3

idlac e dupll a

s

.L\

lis duidaglly ool
\éwﬂ\¢

-
&

o

ghUJ:cﬂjc}AgﬁtQ9éh~N\

-

A

@0y > <4 a0y > <

e
D

-

ife
i),

T e

trium > )l biso %

ime
NERUVEN]

gk (55 dxlly A5V slode

3

al

Tt (e Aralall o8 allo :Per

anlill

-~
-
3

il

la oS &

s

-

<M

-

A O

-

-

ﬁLmluug

03 > <403 > <d0) > < 46) > < @8y > <40y > < 46 >

&5
85>

3> <

(3
&

Ss
$h> <

3> <

-
£

> <

&8s
£55

3> <

-
&

> <

85
S

3> <

-
&

> <

5
&5

3> <

-
&

> <

&8s
£55

3> <

-
&

> <

&8s
£55

-
85> <

&

> <

R
S5

&

o
85> <

&

> <

R
S5

&

3> <

o
&

3
£p> <

3> <

-
&

&5
£p> <

3> <

-
&

&5
£p> <

3> <

-
&

(3
£h> <

3> <

-
&

<



<85> <8h> <8p> <88h> <6h> <Bh> <8p> 288> <Bh> <Bh> <8p> <> <85> 88> <8h> <6h> <8h> <Bh> <85> <8y > <85> < 8)> < B> <6h> <8h> <S>

>

(1Y
)

Oy
< Sob >

>
D> <

a3 &
& &5

> < &
> <

Male Reproductive System Sl (daibicid| jl2aMl

2y
&
=
&

\{ v
A - . * :’-
W Testis amadll
M

” «scrotum giall s cwn gala o€ JAb dvad JS 269 (Ggan gac (o BHlac X

v v
A A
& &

bl e 4354 tunica albuginea (au) WD) _cx Al Al g duadl) Llang

2y
[ ERE
> <

(1Y
&

> <
> <

oy Al o2a 8 4l iy Apadll alal) jall 6 COLRY Via Balaiyg cdaYsS

2y
&
(1Y
&

v v
A . M

-

Lradll st Septea jalgs sac DB A8 (e 2idy .mediastinum duail) (sl

> < &

2
&
oo
\.’9 > <

> <

> <

.testicular lobules diaill clauad o (avad 250

2y
&
(1Y
&

v v
M A

alily (4Si seminiferous tubule (Sgia i 4 ) 1 (e (arad JS (g5ing
Al el eay Dl mwd e Cilie (goiall il s sperms Calaill
(A LA ent saile LIS e agi ) moal) JSi5 cgerminal - epithelium

> < &

> <

2y
&
(1Y
&

> <

> <

2y
&
(1Y
(5D

> <
> <

2y
()
(1Y
(D)

> <

> <

2y
()
(1Y
(D)

Lsidl bl Jaassg .spermatogentic  cells Calaill salga LA, Sertoli cells )

2y
[ ERE
> <

=
(D)

¥ LA casinterstitial  cells din LA doses ducsly Jhlhe o) o

> <

> <

2y
()
=
(D)

.testosterone (g nugid Osapp WAL 230 &9 Leydig cells )

2y
[ R
(1Y

&> <

> <

> <

Tunica albuginea

2y
(D)
=
&

v v
A A
&5 | Tunica vasculosa 8 Tunica vasculosa &

> <
> <

2y
()

T2y
&

¢

> <
> <

Interstitial
connective tissue

2y
&
(1Y
(D)

> <

> <

9 Seminiferous
tubule

10 Septa

11 Interstitial cells
(of Leydig)

12 Interstitial

(Y
&

2y
()

> <
> <

e
X

2y
()
-

Seminiferous
tubules

> <
> <

T2y
o

e
()
¢

Interstitial cells
(of Leydig)

> <
> <

R B e
=53 connective &
v . A\
A tissue A

=
()

e
()

N v
A A
&5 | Seminiferous &
N | tubule 13 Blood vessels Y
& 53

> <
> <

Septa

e
&
=
&

v 14 Germinal v
& epithelium &

> < &
> <

e
&
=
&

v v
A A
& =

> < &
> <

2y
&
(1Y
&

i
<



Py
£5>

3> <

o
&

> <

-
&5

> <

-
&5

3> <

-
£

> <

Py
> <855

Py
> <855

o
&5

> <

o
&5

> <

o
&5

> <

o
&5

> <

o
&5

> <

o
&5

> <

(=
L

&

> <

T T
L

&

e
$p> <

Ty
85> <

&

P
£h> <

8> <

> <

Dy
&5

s
£p> <

3> <

-
&

s
£p> <

> <

ol

oY

ACCESSORY GLANDS 4dialall axad)

S50,

lan daga Ay cilaill Cileas bl (5K il lgall Zaald) asal)

S

G._"\.'ﬁ
k) RPRRTA |

| hilaagall -1

3415 Saia s 5,8 CadS Yy Ak Lol Ailasal) Bllaal) Al (5555 an] 5 Lok gl

..\".'

peaiy ¥

Y

S50,

-

Gile) g1 5 K A gl e e 3 ke & Seminal Vesicles d

o)

Q\A.daj\ gJﬁ:ﬁJ paxl LJ.U;_meLM

-

aadalal)

Jarsy

RN @.Ja (S 5ac ol

o)

BB RS

LIV e8I e (g sta dadl

54

.‘ ot 3

-

Faial

S5,

Ll s

o

| Gl Ul ¢

13 elude OBliae (o 48] 50 daliaanl) A0l 4

Vg

i (e A8l gl da puadll

.

)

bl AL Jand JlaYU Jaas Aol 322 e 5 e Prostate Gland cilig ) 5.8 -2

sk Jalall
3 50-30 Ac gana & Qg pll 328 5 2220 i)y 2cm X 3cm X 4em W aaan

.Adventitia des Al &adally Llaty » A 34y

S5,

-

55l e e

84y saal) Al capsule

) A&kl s Jayer of mucosal glands Adalall

-

40

-

2

.

D

- |

-

ol

Sy z Wl (e dhalaa g branched tubuloalveolar glands

2aal) dida end Lgie Adalall LAY Jsa

o)

aal) Ak et o

P Gyl 32 dnh

dalaall caad

S50,

st

tate's main glands

-

55 .pros

&

g

s
]

JBlls layer of submucosal glands

4

-

-

LSA.UAJ

Glahll Jia ghtia 3O Glia gyl

-

LS apazd)

-

o)

sy dakaiall

3

Cakalaal) aazd) A e

Baxll aas (e %5 U< transition zone

9

.

-

ddlgas LYl

m%.VAmﬂ.«.VAm%.VAm%.VAm%.VAmﬂ..,.VAmﬂ..,.VAmlm.wVAma..,.VAma..,.VAma..,.VAma..,.VAma..,.VAma..,.VAmn..,.VAmn..,.VAmn..,.VA»%.VA»@.VA»%.VA»@.VA»@.VA.

S50,

J
J

-

(WL .

) ol -3

Gae Lay

-

s

3yl 2axdl

Aoy

\ -
-
- e
3

Sl &

o

-
-

Jgdaladl)

a4

-
3

-

ale5-3 Leaaa aly g Cowper's glands »sS

dallay) 4

3

U'_imi).\j\ ul.k)uﬂ L:'_ljhj L"_\IJL@.:\SY\ C.'_ijh CAJA dakaial) oda A:.:\j

2l dpb (e ddlgeg Baadl aaa e %25 U< central zone
b (e ddlgag Baall aas e %70 J<ig peripheral zone 4

72]
=
=
=
&
p—
<
T
=
~
5]
T
=
S
=
S
~
9
N
)
)
A‘J
Y
5!
3

1

QJ
4

Amﬂ..VAmﬂ..VAmao.VAmao.VAmao.VAmaﬁVAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VAmao.VA»»-.VA»»-.VA»»-.VA»»-.VAmao.VAmao.VAmao.VAmao.VA&WVA@&H..VA&..VA»&»VA&»VA&»V

s sae S

el

-
[}

g
3 A guil A

e AUk LA L &

7
%
!
.\\»wn
7
3,

\dw
7

mo'oVAm:mvuVAmlm.wVAmﬂv‘VAma.rVAmﬂv‘VAmﬁ.V

S sl Ll gt e Ailge (gl (s ot ) Sl pally LA i A

o
£5>

3> <

(3
&

> <

o
55

> <

o
55

3> <

-
&

> <

oy
55

> <

oy
55

> <

Py
85

> <

Py
85

3> <

-
&

> <

e
&5

> <

Py
85

> <

Py
85

> <

(=
S5

&

> <

T Ty
S5

&

P
$£p> <

Ty
85> <

&

o
£h> <

8> <

> <

o
&5

s
£p> <

3> <

-
&

s
£p> <

> <




e ¥

Endocrine system guall dadl jl2a
(Hypophysis) Pituitary gland awoladd| dasd!
O il sl v dalasl) sasll Lawg cae 0.5 Jlgas 33 § L) caas o
anterior lobe daalaill ala¥) gadll J<a adll LAl LY (e ) (pytace

.posterior lobe 4wliill &Y (adl) (Ki ¢ Leall (10 g3ag

> 7 '
Optic
Anterior pituitary|  chiasm Infundibulum
Pars tuberalis )
Pars intermedia == ) f Posterior pituitary
Pars distalis -‘ - Infundibular stalk
“, Pars nervosa
3 e

Hypophyseal fossa . o“ «

in sella télrcica of F. o ‘, ~ . /

sphenoid bone 2% .

. .2“ N 0 v

Loaldil) B8 S qrangy JS)
tehal I e oS :ANterior lobe dalail ala¥) (adl
WA (e calling Asalaill 502 ana o0 %75 0% :Pars distalis goldll 53J1 -A
Aged Ay AKd Gl ldans e Jadn Caiss ) Jlas IS8 33158
chromophope cells dauall da)\<l LAY (LA e cpesr oall 18 gginag
s34 Ciuaiiy chromophil cells dicall ) LA 40358 cilus (g50a

& acidophilic cells drcacall 4ne fpess Ao g Gligaygdl 5 6 lgab LA

I8y basophilic  cells duae léll Lno LK G5y y ) Ogaspg saill (58

Oartaall (isarells ACTH 4)lSl il (gaglly TSH 48,0ll jaadll (5as¢l)
LH 4 FSH Juldl

Lt dads Jlas IS ) 8Y) oA (55 :Pars  tuberalis g sl ¢ 55l -B

—_— 23



e e s o
e W) vall damay Jls A oL (5<5 :Pars intermedia byagll £ 52J1 -C |
sl b EDlasss Jlall e dass il 138 035k L Gigjra s
pars nervosa .all gjall 5 :posterior lobe dalanll A (el
LAY Aareaall LAY alaal ang) dgelaill 5 Luanll LDIAD jslas (e (s
Blall Gsarell iigara jyds (3 Lall & hypothalamus algall caas dalaie 8
.0xytocin s3¥sll Jase (5se a5 antidiuretic hormone Jgall )50y
Adrenal gland i ydaSd| dasdl
(Y sy Bygalan )5Sy LS ol oty Jalaty (ulSl) (398 2 223l (e mg) (A
sl ehua dplans dahaie (e Bazl) STy 0t 4 Lgie saalgll G3g (Dla dad IS
medulla Qlll _eud ¢lyes 43K 50 dalaiag COItex )il

b LS Ghlie e ) 5,8l acin :Adrenal cortex d;,bSI 6xall 6,28

LA alaivig Algunsll cuns 53l o :ZOna  glomerulosa sl ddhial) <
.aldosterone (g sl 5y cdigedll iyl Ly Jasatg dusia ) gyila IS
g daiiase Jla ol ais U< DA LLaw :Zona fasiculata duwjal) dakaial) <
.androgen .Sl &ligayelly cortisol Jg o<l 5 dg cduganl) lyun &l Lgin
Aoyl sazl) all diadle daall 228 (5S5 :Zona reticularis 4.<ui) ddhial) o
G &l Lgin Jalamy LA Jlas LaIA J<Eg canall Bpaa LA (5<9

syl cortisol Jg5uysSll (gam g cdagal

:Adrenal medulla & ,J53J| 6x2)l
uged ihued Lellamy 1€0d Gl Lgeeas J5€ 5] Jlaa dgy A< 1 LIS ok
J_g\;.ajb Q\J))Aﬂ Bﬁ\é‘g‘kﬁ Jbﬁ?d 3)93a 3\:1.1_‘49 l-f)\é ‘FA dakaidl) sl LJNA U‘J

.norepinephrine (yul)sills epinephrine (el Jeaps )iy




%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Capsule—{_ - Capsule—
Capsule _—Zona glomerulosa-
Adrenal cortex
Adrenal medulla
— Zona fasciculata—|

Adrenal cortex—

—— Zona reticularis—

Adrenal medulla— & — Adrenal medulla—|

dybacl) Bl s ebse_@\

Thyroid gland awijadl dasdl

J<a follicles <Dlaisa (e 522l Cillsig isthmus 55 5 Lagi Jasyy a0 (S
O A gmasy A8 pall sy LAng e 8ol (goTinn Chogaty Jaran aaSe (DU s (1w
Ligadll Gyl Hdig lguiany go Casgall deadi Jales lgie i alas L) o
hyroxin: (uuSo Bl Gsan 8 - alsad) o3¢

Al ISEPEN ) SN Wy - WX\ [ X | (S9—inl 4 ,,.:J;j\ A SOall LAl 48l _cal

-

ST LA sha (55%5 e asall o cilaead (S aag3g parafollicular  cells

.calcitonin sl (sain 5)iie cleaan

‘@ Ve - O QPWT I
1 Parafollicular )74 : e Q Q” 0 Q K{“._ 6 Blood vessel
cells : . o r e == U 7 Follicle (tangential
5, ] - i, 2P _‘ section)
2 Follicles with pr 3 8 Interfollicular

connective tissue

colloid \

3 Interfollicular
connective tissue

9 Follicle with
colloid

10 Parafollicular
cells

4 Capillary 11 Follicular cells

12 Retracted or
distorted colloid

z\:@J.ﬁ\ saxll @Aﬁ <&

3

%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

!




e &
THE EYE yadly gaid| - daladl guiadl shas|
AND EAR: SPECIAL SENSE ORGANS

ity sk ED (e ol ills 1 The eye guad

Ll il o fibrous  tunica dsiulll ddhl) _oudy dmalAl) A2kl e
Loy gt (e LaDIS (gSug cornea dujlly (bl dslaidl) sclera

Lpardall Akl oy :vascular  tunic dlegl) ddudall Loy ddagl) ddidall o
Aaaiall Cals lens duasll iy .iris 4sallg ciliary body  aagll awally choroid

retina 4..al) g :sensory  tunic dual) A&kl e dlilal) 43kl e

Aoe Ty (Rhecall ) 20U Sl (e RS Cills

Fibrous tunic

Sclera

,‘;* ﬁ— Cornea

Vascular tunic

e ol [
9. 2 Ciliary body

. Ii@/‘_—l— Choroid

Retina

| Pigmented layer
Neural layer

o) i g, JSAY




e ¥

Fibrous Tunica 4.1 da.hl)
O YsSl Gl (e ada e (gola (S oy s (e il :Sclera dulal) ddhial)
g salse WDUA
calliig avascular digeall ducg¥) (pe dllay d8las il daae dilaie oo :CoOrnea 4uidl
rlih duwed (e A0l
an external stratified squamous s Al 4okl Ls sl Al 4] =
:epithelium
an anterior limiting membrane (gles clie) L) oaaall sliall =
L (Db md (e (55 :(Bowman's membrane)
LSl Gl e Auilgie aia (e Ak 60 (e il :Stroma zedal) =
a posterior limiting membrane (cuwo oli) oAl dasdll oLiall =
bl e calling L asUa) gkl @rcldll ¢Liall 1a3 :(Descemet's membrane)
LA aie dand )y LanalsS
an inner simple L.l adjall Ul el @l sl sl dad. =
.squamous endothelium
Vascular Layer 4:le gl) dduall
Choroid diauiall ddl)
A ¥sS GLIL 3550 dShe Ty s e Hlie (a9 BIS dugad ducgls diakall s2a 3935
LAty Lae il LAY Laali) DA melanocytes duwa Wlas Luid LA, Akl
gasd Aradall 03a (351 b Ayiecall LAY 5351 dagig .mast cells duadl WAl & slaall)
Pupil 550 da8 PAA e V) eguall Jodn g laa
Ciliary Body ‘ﬁA@J\ PN
Cally Lnaa WA piall dusedll due sVl i @lia Ll g (e 435Ka Spdia o il
cegall e Sl A AT o<l el 2ol slade cDliany Joat dydallag
Iris 4.a 381
G escall Jsaal 2501 oy S dath 5y dunal) (e srn hlis ) dpdausll ARl s
gt e A58 Bgdall Lol ale¥) (A draa WA Lol salge LA (e 435S A9 Al
Blen (DU i (e (e Aeaall Calis CAIAY (e Aged due gV i SlShe L)

—_— 23




e ¥
| s Lo ) 5sd DLa e V1 LDl e el Jpts g diem il |
cradl Oed e drnall LAY caaly LalSa oyl pall G.L.u Akl sda < melanocytes
Lass - B3¥) Oslll () ) 083 Qs () (A eid) (350 dprall LAY &5 Ladic g gl

ol pala JKG el Lgani i Ayl g ua¥eSl) aia cpall JSG B g

Lens 4l
Axly Al ga ggudall S a0 A all AR Al Gled s S e Hlae o
il vie Adallaall sda (g las ddalas (568 Aadally LA geall e gVl e A0S daall
gt G 138 Jaud aiig aa¥sSI Ll e Cilge CapSUle (il duaell Laladg . jeally
daliia (45S55 SO gmaaill (e Lis Al lens fibers dusall Gl & dass Caea Dl

Retina 4.<.i)
dgranll LDAY e Dogla) dueac LA daids 058 Alalall (i) Guiiha e Al
b o (e s pigmented layer Luaval) dahll L la Ak (sguall Glalivg

lgia Tan daga sl Al o3 (53535 3Se slgi il g (sagee 5} xS

LSl sl G Jals JSi w

il ity spunll piai @

daall) dolany ooty ®

Ball psaall diys m

A Blae (8 ol A el g (el

tdavand) LAY (e dowy Slad N (e Callig daasl) dzdll Wl

:outer layer of photosensitive cells ¢gcall dabiwall WAL dauk doa)lAd) daudal) o
.rod and cone cells Lkag il WAy Liguaal) WA e cilliig

intermediate layer of bipolar uaall 46U dvaall WAL dauk dudagl) daudal) o
Apvan]) Ml ddukay Lo lAd) Apdall das i i) neurons

internal layer of ganglion cells diva»ll 221 WA dauds )0l dadall o

—_— 23




s &

gy shal E6 e oY) ils (' The ear gadl

Angeall zlseY) ol :External ear 4w i) o) *

agagall Sl ) elsgll (1o Asigeall #15a¥) Jais :Medium  ear ol o) *
Bpraall alaall (e deganae Byl e Adalall 3] JAl

obaad cxand) Coaal) ) L 4S5 Jas :Internal - ear ddala) o)
caead) O3l A ss Bl (g cCigeally

external .)All xeull 5L, auricle or pinna XY Hlgra (e A o3y Calls

AL clie e Aagll (M) Calling . alal) e dauday Jais LadIS5 acoustic meatus

A6 dLall Cangan (g9aug tympanic  cavity 4lkll Cassats tympanic  membrane

ALkl clie i .stapes (laiddly incus (=iadls malleus 48hall o3 Speia alae

L) o Laging Javw aSa DU oy JAIA (ag Jasess Adps (DU gands Al (e

alie alan (e (058 ANAIAN ) L) L anSa DUl ransss ALl Ciugad (law S €38,

Zad (= OsSe membranous labyrinth Jlie jalas 413)s aag bony labyrinth

Sl Gewati LA a4 hair cells Laal)l LAY s Lagee WIS 40 209 Dl

LAl mlaws 8 Basasal) il dll 3k e SLaall daall Jals dgasall JiLull dus sail

ol sl é\ darae L) WA s2a a5 elling A jadl

External ear - Middle ear \ Inner ear

Auditory oss-cles\\
Stapes

Petrous part of temporal bone

Vestibular branch
of CN VI
Cochlear branch
of CN VI
Facial nerve
(CN Vil
Vestibulocochlear
nerve (CN VIII)
Internal

acoustic meatus

Auricle —

Bony labyrinth
of inner ear

Tympanic Tympanic
\ membrane  cavity

| Elastic cartilage Round window

L Auditory tube D
\_\ \oTo nasopharynx




