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unil 1 flatfladad (Animal Tissues)

Histology
+ umﬁmmmaqammmﬂmams = SaiidnsAmduiiatadnd
. LuamaLﬂunauwaawjaammm:iﬂumsmnw,wammmmama‘tmamwuoﬂunu
¢ nmsuunufanaviaifadaildfoiarsieanaasd (ceIE structure),
frulszaauuaa noncellular extraceliular matrix uazuthfuagieas (cell
functlon)
Afieuaiiaiiia
Luammwoaamﬂu 4 szian e
. Luatuaum (epithelium, epithelial tissue)
. Luamammwu (connective tissue)
+ laflangnntia (muscular tissue)
+ fiaifiarssam (nervous tissue)

Embryonic Tissue
Tu embryo Usenavsiae 3 primary germ layers

+ Endoderm: Inner layer
» Egihudaynacvnoiduaung du dudau das asswnstlaans,...

¢+ Mesoderm: Middle layer
» 19%ayLilu connective tissue, muscle uag epithelium

¢+ Ectoderm: Outer layer
= a%eyidlu epithelial tissue way nervous tissue

Hutcle and conneclive tissie

16-<day-oid emaryc W tmoslty rom mesoderm}

(doreal surfase vitw)

Kay:

Nervous ligsop
[trom ectoderm)

t Ec{c-tl:larm i
External La
¢ yer} Gasiruia

Blastocyst

t..u CekE ceﬁ Panmea
EN&‘?;GQEB C-e¥r Cell .

Hel.e3. W 1esulisne wnInmamvaTuladgsud



104110 Fundamental Celt Biology Epithelium

Types of tissue sections
. Longltudlna! S%Ctl()n (L-S)
o datilaifiamuuwmmuasaiuly
+ Cross section (X-S)
o eafladanuuizie (mamﬂ) AuwuenIuasadie
+ Oblique section
o dalfadavinuustyiounmauaruienuava ity

gnadrhontssiuAuzaaiiadiatuaiis
vty naana s (esophagous), #11&&n (small intestine)

L Riscuiaiis Externa
- ¥-gsection %

Siralitipg B0
Epithalim
flanRaratinized

iz Fropria

iilalitauis (Epithelium)
* ﬂnmauﬁan'\uuasum‘iwwna ﬁammuauﬁamoq Viwu'm
o ﬂacnuimsoaﬂﬁamaﬁ‘immamaum
o  &uarudons (secretion)
o nsgadiu (absorption)
¢+ L2RRITERAULUUD r.juu basement membrane:. .
o fiFsszwislRETEandy matrix uau oy
. w‘;muumulmaﬂsv“lummmanumama‘tmq anmuuuammﬁmuamammwu
(connective tissues) :
¢+ ‘Liflwaaniian (avascular)
+ Regenerative - mjnaLtﬂom"mmaamﬁmummmi.mumj amm'\ﬂ‘_‘l,ﬁua'a"tm

wel.ag. Wl 1seuiEng 2 MAEnATuTabgnung
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Special characteristics of epithelia

Chla hkarcow

Ephiveiim—|

Lonnectiv= i
Badue

Epithelia: Basal lamina
o dhunsudaudbilgiaae (nonceilular supporting sheet) atjsznine
epithelium uay connectlve tissue Magduana
+ ﬂsvnaumu proteins Msiaine epithelial cells
+  wihi
o luddantas (selective filter) molecules ann capillaries Viaziding
epithelium
o dhulateli epithelial cells AiAnTuiaansaadautiale
+ Basal lamina uag reticular fibers fagdiuse ruduiflu basement
membrane
+ basement membrane fuffuinaaiiugiaa LM &au basal lamina (fudfuii
uaaiusla EM Lvintiu

Epithelia: Apical surface features
¢+ Microvilli . 3
o (flugrunas cell membrane flugiaanindnxaradtaiinda
o wnmﬂ‘lu eplthella uay small intestine uaz kidney
o hmAnHuAM Aty fudunsiuiaanua  HIRARUUNALAN
o adumjuudeiiilasiunisaaan
+ (llia .
o usiuuad cell membrane Aupisanmanzasaaauudusg
o fAaulmlsludnrasadandu
o usgnause microtubules 9 f dauTauAAIINRTY 1 6 usazalFuoa iy
doublet -

we.as. W 1sauilEng 3 wiviendunaTulafigsud
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Epithelia: Lateral surface features

Cell junctions

1. Tight junction - Waviuiaaduanuadviadfiam dasdaniasuain lailasiu
aThduuasaTiadsewitoialad Tnaswurinafiasiysaudasite (lumen)
Meluald via'le asuwnsilaany

2. Desmosome (Adhesion juction)-tﬂa@utﬁaémaw}aa’ﬁaaiiﬁmﬁ’uﬁ intermediate
flaments stmradeuluasiaadiosas vinliifuasdayyandaiuviiam
wiigLise

3. Gap junction - snraniutdandniagssirsaadfiabfiodu fanuai
dssana 15 - 20 A Lhufnad ianamnaidaslaun'lé wulu cardiac uag
smooth muscle

:
{Desmosome} nterookugar
o . leiGap janction
Copyright & 2007 Benjamin Cummings, art imprint of Addison Washay Longnan, e,
aAfipuaatilatiiauin 5

1. swunenusdhasidtusuge el 3 uia
+ Sguamous epithelium
+ Cuboidal epithelium
+ Columnar epithelium

2. swuaeudnnuiuuadaad ey 2 #ia
+ Simple epithelium
+ Stratified epithelium

3. dadauiufiefiey 2 ulia

He a5l ssaliiEng 4

+ Pseudostratified epithelium
+ Transitional epithelium
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asnuniamansdsadtduuuganardtudunaadad u1siuiy
1. Simple epithelium Funiilu 4 21fia
1.1 Simple squamous epithelium
1.2 Simple cuboidal epithelium
1.3 Simple columnar epithelium
1.4 Pseudostratified columnar epithelium
2. Stratlf ed epithelium swuniilu 4 wile enuplhoamdiagiuiuigauas
wiada
2.1 Stratified squamous epithelium
2.2 Stratified cuboidal epithelium
2.3 Stratified columnar epithelium
2.4 Transitional epithelium

SIMPLE SQUAMOUS SIMPLE CUBOIDAL SIMPLE COLUMNAR

B OLUMNAR. ™2 STRATIFIED:SQUAMOUS:

STRATIFIED SGUAMOUS  STRATIFIED TRANSITIONAL
KERATINIZED © .CUBOIDAL RTINS
e

1. Simple Epithelium
1.1 Simple squamous epithelium
. :ds.,naumﬂ squamous cells fudm
¢ dhudaynisdulurasiala, blood vessels uay Iymph vessels 15an1n
endothelium

+ Hushulsvnauuaa capillaries wazaeanuaslan
Wusay glomerulus Tu'la
¢ flugnulsznauuas mesentery fithofina &S nidafuntiodasvias

*

Fovssiteg it of e abewolar (¥ TAC) WallS (A0

Simple
SCLUEAMOUS LWk
aa glomerdlus
uax capitlary

HeLas WL 19siliEna 5 wwnmanmaTylafigsus
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2.2 Stratified cuboidal epithelium 5
¢+ AUsznaudaadBuedaudiy 2-3 du
+ adftunugaiiiu cuboidal cells
. Lﬁumauma (duct) munealuajzas Gautin (mammary gland) siau
wida (sweat gland) sianthane (salivary gland) uazsiusau
2.3 Stratified columnar epithelium 3
+ dsznaudaadidusdaudunaiody
+ Funuiiu columnar cells drufuanoiilu cuboidal celis
* wmflm‘:”muﬁmaamﬂﬂﬂ’nz {(urethra), vas deferens uazuadiuuag
Aauad
2.4 Transitional epithelium
+ L:flumaumﬂaansymwﬁamau (unnary bladder) LLavmamuﬁaa
sunlgs Luawuoﬁa\zmmummuumm  (contract) mamaumau
:Js.,naumu cuboidal cells mmuifu wja aifuuuamugﬂﬁoﬂaumm
usifiaadmzuead (distend) Luamaummummanﬁptmmu
stratified squamous epithelium wasgadraduiiinnuiulgsdas
PEIEN

HBATIFIED_CUHOEDAL Basal kunina Connective {issue
. EPITHELIUM el ey v :

Suatified
Lumen.; cupoidat

LOCATIONS: Linlng -6l same ducts
of duet | calls.

{rare}

FURGTK)NS, Brotection, seaeﬂun,
absorption

= Nuche =7

LML= 1413
h {b} Swenr.gland duct

LOCATIONS: Small areas of
the pharynx, ppiglotlis, anys,
mammary gland, sativary
gtang ducts; and urethra

FUNCTION: Protection

IMX33  Cannective tissud and
“smagth muscletaysrs

EMPTY BLADDER

{c} Urinary bladder FULL BLADDER

* Relaxed siate

Transitional
epithelium

Stmatched staln

wet, e 7.0 1TsailiEna 8 wwvivindsnaTulaigsus
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Glandular Epithelium: Glands (aax)

saulAaainaruaad epithelium (1) w3ayasldludiu connective
tissues Magétua1g (2) uasWannidly secretory portion was
duct dauifiafiGanindaufivia (3) wiaviamalduasfisoun
29 capillaries IndausauuasvinmhdnusInasisaunds
asnu sanfeilandudaniivia (4)

Glands
+ sznausmogadivininfaouasmaaas (secretory portion) vfing duct
wiatihguaoualuasmani
¢+ AasEungderasean utoldmudnwaizuag...
(a) msiivia
c Exocrine glands (siauilvia)
o Endocrine glands (siaul5via) 3
o uwaimny 12u liver, gonads, pancreas (fudau) tuia
endocrine way exocrine

(b) drunweiad
o Uniceliular glands (\fad1éien) arawdu endocrine #3a exocrine
t2iu goblet cell w3a intrinsic cells vasufansstwizatuns

o Multicellular glands (vanuzias)

¢ dhadwnavaimeiiluvie endocrine wag exocrine gland: pancreas
+ m}sﬁtﬁu exocrine — fa acinar cells &$9 digestive enzymes way
uadaanan pancreas v duct wing duodenum .
¢ suiflu endocrine — @a Islets of Langerhans &guasvdys insulin

wag glucagon viing capillary lagase

e

Isiet of
Langerhans

acinar cells

rA.a7.W 25sauliEna 9 uminmannaTuladgsu’d
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Endocrine glands
usianl3via (ductless glands) asisausiediu
aswwiidngidaa anuailldun gasluu dadw
yasaan laun aaulssuas (pituitary gland) siay
wian'ie (adrenal gland) saugesans

Exocrine gland structure
drnlsenauuasaaniivia
1. Stroma = capsule uay septa LL!J\'J gland aantilu lobes uag lobules
2. Parenchyma = cells mmumm secrete
3. Acinus = nanmamaamaamau duct 1 11 secretion aangaiuuan

Exocrine glands ﬁaemﬂmd duct Viile aanmmua puasswAaviatingdasieluy
IR m‘mmaunanuanwu Wéud ian wda luidu (oil) 1u (wax) uastaulani
tanaws iy maumaauaumau‘mﬁu‘tuw'mm

T

epidermis

®

Afinuavsauiivia (Types of exocrine glands)
1. Unicellular exocrine glands (goblet cells)
+ goblet cells a519iadiu (mucin)
¢ mudn + 1 = mucus (man)
+ mucus raflasAuLaruaafuRuingiusieg e

aaluhanans m

Gl

ne.a7.W 1TsuliEna 10 AIMBIREta T Ta By
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2. Multicellular exocrine glands wiisldaiuinwaizdieil

+ iageaie (structure)

o Simple (single duct) glands

o Compound (branched duct system) glands
+ uleUag secretion

©  Serous, mucous wia mixed glands
+ 38msudeans (mode of secretion)

o merocrine, apocrine wia holocrine glands

SIMPLE - SiIMPLE COILED SIMPLE BRANCHED. SIMPLE ALVEQOLAR SIMPLE BRANCHED
TUBULAR TUBULAR TUBULAR {ACINAR) ALVEOLAR
Examples; Exarnplys: Examplas: Examples, Examplés:

Intestingl glands - Merctring swaat - Gastric glands Netfound inadultya Sebaceous ol
{Grypts of alands Mutious glahds " stage by developiment glands
LigberkGhn) of gsophagus, ) of siripig Braniched

tongue, duodenum glands

¢ Simple glands -
unbranched duct

¢+ Compound glands -
branched duct

¢ Shape of gland

¢ acinar - Al
secretory cells COMPOUND COMPOUND ALVEGLAR ‘COMPAUND
form dilated sac | zampres oo o ExampsAVEOLAR
¢ tubuloacinar - s et | Mammary gands S o raspatory
both tube and Tones ptg s
S3cs ubyles) .

Serous uaz Mucous Glands

+ Serous glands — &34 serous secretions Mihuzaauatadimi iy e (tear)
vinun (milk) wiassans nucleus nas cytoplasm fadduarsiand lumen 1&n
Unfidruguuas cytoplasm amilu basophilic (mmé‘:‘m&mwu) el rER,
funuazil secretory granules vy amdophlllc (mmé’a‘wflunsm—ﬁnw)

+ Mucous glands — %9 glycoprotein 13an31 mucin ﬁamagnuaaaanmuaumn
num‘-a“nmmﬂumsmummmmﬁ mucus Tu cytoplasm nagiasdnauazLiuly
é21 mucus Afa&a199 vinly nucleus gadulifafugusasiad saudl lumen
Tunini serous glands

NA.AT. WL sTliEna

11 uwvingdmvaTulafigsu
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Serous war Mucous Glands: Mixed gland

Submandibular Gland |

SR

Mode of secretion ‘
eeufiunansgaydy cytoplasm Tunawifings
WIS

+ Merocrine (Eccrine} gland  ————»p
o & cytoplasm tawinnuia’li
L&A
o Tear gland, pancreas gland, gastric
gland, sweat gland
+ Apocrine gland
o & cytoplasm s&uuu (apical) uae
CIREY —————
o Axillary sweat gland, mammary
gland
+ Holocrine gland
o Yaasuansaiudaldanans
aantly
o Sebaceous gland

WeLa7. W 1sseulEna 12 wvinsasmaTuladgsus
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Mechanisms of glandular secretion

Section in
salivary gland

apparatus
Nucleus

(8} Merocrine

Sebaceous
gland -

Hair follicle

wA.as. e 1ssaullEng i3 wiivendumaTulaigsud
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&: SERIRR ey

CONTINUITY OF ORS WITH SURFACE

w316 TIaliiing 14

Epithelium

winendmnaTulaigsud



unit 2 iaiimiAiiu (Connective Tissue)

wihiiuas Connective tissues (CT)
+ Connective tissues fuanaifia aanvimmmumnmanu‘lﬂmnﬁum tadu

o @Ay (support) vavinuazfinToadaidanaraiorseireg (binding of organs)
ﬂaanumm”maauuu (protection)
nsiadaulu (movement)
alAgvzavaluazaTazan ey (transport)
hiundesnsaowduou (energy storage) uaszlndaus (mineral storage)
a5warusau (heat production)
sagilasAuaduniduarfouwdantaauiidinunluseni

O 000 00

AasAunaiinaag Connective tissues

Soild, wbbery
matrix:

arechat tissue . || - dénse regulds’ stem o “ hyaling cartilage
adiposatissie - [ denseimeyular: - - glastic’cartiiage
reticular tissbe - |9 wefastic:. - -ﬁbmcarlllaqe

Enuatzintal
+ Srudsznauudn 3 g
(1) afad
(2) fibers
(3) ground substances
- fibers s3ufu ground substances 3uni1 matrix
o mudadalAeiuuuiMiingas:
fiidudszam (nerves) waruaanilae (blood vessels) unaatiunsegnaay
* m‘mumummuﬂmaumuawaﬂumauq‘tuamﬂusﬂﬂo‘tuaﬂym“waammy”l,m

»

wias2ay Connective tissue proper

¢ Fibroblasts — ({fulsaduuulneg LLavmmuaﬂmmimLan vinutihAae
ground substances uag fibers

. Macroghage s (Histiocytes) ~ ul&suntlasnainudaldanunia monocytes
vinuii? phagocytosis AuuaTiBuuasznnigad tavthuasvduidadauguas
immune system

¢ Plasma cells - wlasumlasnanndatdasunuie Iymphocytes vinutin
seuaruds antibodies wumﬂiuwua'uaamamummmautuaLuamamsﬂu

* Mast cells - wunalwAnaladiuaanidan vivmiinfAasw histamine (&
Wi livaantdanuenad qums"iwawaomam) waz heparin (f157lugude
asudediuacidan)

¢ Leukoocytes - wiadiuiatdanuy (neutrophils, eosinophils, basophils,
lymphocytes, monocytes)

+ Adipocytes (Fat cells) - waiaalmiu

we.a5.uE 9suiling wwrinananvalulafdgsuss
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Lﬁaﬁﬂaq Connective tissue

lg'bhocy'ﬁes

Mast cells
Macrophages

Ground substances aasiilaidiaiAatiu
+ ground substances ﬂsvnaumﬂmiamanumuﬂum
o Tissue fluid — inuaz solutes 1dng (§15amns WA waatle)
o Minerals - calcium salts
o Proteoglycans isenaudiae proteins way polysaccharides
» Polysaccharides Sunin glyocosaminoglycans (GAGs)
« modified sugars with amino groups
1flu water uay electrolyte balance 2aa CT
tilu colloidal particles atllugluay tissue gel
chondroitin suifate wumn‘muaamaamuavnsugn
Hyaluronic acid d 1fu poiysaccharldes wuluilawiialAmvu
Wl udvdaduvidamiutiada (joint)

2Afimuas fibers Aazlu matrix

1 3 ulie oA

+ Collagen fibers (White fibers) — ﬁsvnaumuiﬁsmu collagen farsiudouss
TAsa'ls nusausiiad (stretch) — wu’tutuamamumumﬂﬂ Lazwumnn
lunszan (bone) aseqnaau (cartllage), 18U (tendon uay ligament)

+ Elastic fibers (Yellow fibers) — aunaLdnnia collagen fibers Usznausie
Talséiu elastin indnafusise naunuajamwLmu“lmué’amsummmaﬁum
ywunnlufmi (skin) vaasaidan tan (lung). illaviulas (pleura) nszgn
dauluy fedug (vocal cord)

+ Reticular fibers — g%931n collagen fi bers Andausin giycoprotem CRbH
wuenzhaunsaludasinese mwmmuazmvmmu wumnnlulansugnieg
(red bone marrow) finu (spleen) siaaumias (lymph nodes) .

uA.as. Wl IssafiEng 16 S InmnamvRlulabgsund
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The cells and fibers of connective tissue proper

Reticuiar .}
fibars 3

Melznocita

Fied. |
macrophage -
Plasma
el -

Blood:
in vessel

(fat celisy’
. Ground.
substance

afinuaaiiiafiatAaiu

1. Embryonic connective tissue
1.1 Mesenchyme
+ 17’10 embryonic mesoderm
¢+ &9 permanent CT nadiia
+ sznaudne fine collagen fibers, fibroblasts uay ground substances
1.2 Mucous connective tissue
+ adn mesenchyme usiwutawislu Wharton's jelly fagdansauvane
idantu umbilical cord (fuashia)
+ wuawirlussay fetus whilunazasluadendu permanent tissue

Connective tissue
in embryos

NE.A5. W 1TIuiEnR 17 minendmma TulrERTUS
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2. Mature connective tissue
2.1 Loose connective tissue
2.2 Dense connective tissue
2.2.1 Dense regular connective tissue
2.2.2 Dense irregular connective tissue
2.3 Adipose tissue (1ilatfialuitu)
2.4 Elastic tissue
2.5 Reticular tissue
2.6 Cartilage (ns¥qndaw)
2.6.1 Hyaline cartilage
2.6.2 Elastic cartilage
2.6.3 Fibrocartilage
2.7 Bone (nszqn)
2.8 Blood (1Ram)

2.1 Loose (Areolar) connective tissue
+ szaaudan
o fibroblasts, macrophages, plasma cells uas mast cells
o collagen, elastic uax reficular fibers .
+ fibroblast vinuihvaitouasnda collagen uay elastin Liuatadidtnn
7igalu loose connective tissue
finaaadannolutaidann
+ WL asapsaTsuTwladi i uasutoni (papilla), Rausauviaaa
danuandudszam uasunsaludasivorasndauila tendon uay
ligament uaznilafiadiug
+ Ulaadnudu adipose tissue Tufunasifaiianag v Gunidada
dut subcutaneous layer (hypodermis)

>

2.2 Dense connective tissue
2.2.1 Dense regular connective tissue
+ e collagen fibers Buenuufuiusudan i fibroblasts unsnag
suirauaruaa collagen fibers iiatfadumaandidu
+ wulu tendon uag ligament
¢ i1 blood vessels 1ian

2,2,2 Dense irregular connective tissue,
+ {i collagen fibers Goebitfluseifioy Snwaduuiu
o Wuluwioun (dermis) T6dunas loose CT uasunsnagiuaimyaun
¢ Viusaumaimsidu e 3w uay testes
+ dluusiuviu bone, nerves way cartilage vauiia

nA.ae.wel 1ssauilens 18 wwrinendmvalulabigsuns
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S

s R

Thick skin uama epidermis Hiflu
Nankeratinized stratified squamous
epithelium & loose CT 16 epidermis
Tusaeudnuay dense irreguiar CT agl
finaatl

Thin skin uaae epidermis 7
iflu keratinized stratified
sguamaus epithelium 1 lcose
CT s epidermis

WAL & WY 1sTRuliEN S 19 yurivendmvalulabigsus
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2.3. Adipose tlssue

¢ Adipocytes mwu'&u loose CT anaasiflueadidmuiaagsumuiu
agu warniiunfazianiy adipose tissue (fat)

¢ Fat dlu thermal insulation uazifluuvidgeiAuadiaandeniundnuas
e wunalusdnasassasuiwamilkasndwifiafizoni
subcutaneous fat, Tu bone marrow, mesenteries, sauqa %l 1
warludumnay

+ Fat i 2 yfipfia white fat uay brown fat

+ Fat fhusnniilu white fat (unilocular adipose tissue)

2.3.1 White fat (unilocular adipose t:ssue)
» fat cells 3undn adipocytes vinwinflfusearlusu
+ fadazivenluiu (oif droplet) nunaluaiadieuvintilaTnwa
duuariwdoagnudnllagdnuauiuad

2.3.2 Brown fat (mutilocular adipose tissue)
+ Brown fat wutanislu fetuses, infants uasian ;
o iflu heat-generating tissue fiaiflu ~ 6% wanihwiln infant
o &uav brown fat AsaANsIivaandsnLar lysosomes uin
6 @z lipid lusdaasmaalafuldngduiuinn
o 3 mitochondria an

2.4 Elastic tissue
+ i elastlc fibers lundn & fibroblasts LLmsnau‘Zuﬁaassm‘w fibers
dadailidmdasuavfiaudulss wulu ligament zasnssandunds,
suspensory ligament w29 penis uazwauae medium way larae artery

2.5 Reticular tissue

¢ szaauénn reticular fibers t&uuaFasaiiuanziie 3 mﬁmwﬁwmau
afnzamuluaioae tdu Gy sy uas Iymphatsc organs

WA a5 WL 253ufiEna 20 wiinmasalulafignng



