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/ % | can use Combination of these Ste/ing
Stain Characteristic
v 2% Hematoxylin is abasic dye that binds to
negatively charged structures: Fols v/
« DNAInnucleus vt Blue/
* RNA incytoplasm fhese Ol et
L  Rough endoplasmic reticulum ) sfuctures
w2y 2@, Ribosomes
Hemtoxylin
-eosin  Eosinisan acidic dye that bindsto 26 0w
posmvely charged structures:
Cell membrane .
« Mitochondria ’;:j:':i,r::j : rPelgk/
’ ACtin - ?osﬁﬁ\gﬂf\:z: wolecules
* Collagen ex: Pfoteins

 Red blood cdlls
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//‘Lb, AUl gwoYl 2w w8 white n color \,.'p{.gl’\ usV ﬂ)) gob\& cell Mo &v\aeyl _,\_p_a,\)\ &A; A wES %bl:-&' 3l % \

Char acteristic

Dark
violet

Gomori’s Stain  Stains elastic fibers

Silver nitrate used to stain:

elastic Fibecls

Silver * Reticular fibersc— :couagen G bers Black
 Neurofilaments inter medate Fllament s taat

fe found in the werve (el s—> neurons

Used to stain structures with high
PeriodicAcid amount of sugar groups:, 7 e me - Dark

Schiff (PAS)  »+ Mucin (goblet cells) ~ 2% red
e Basement membraneL 2820 3
M'J\:&i,ﬁ:&,‘px
Osmium s o 135 0
» Used to stain(lipids =% ="~ ~" . Black

tetrmXI de osmum +etia oxide
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Part 1. Epithelial Tissue

S\eg\ f‘e“‘° under the micfoscole, Most af the Cases , | don't see +he el membiames, thefefor | cont identify Ave

. closely Packed ko ouch otuer
CeNs, So | depend on the Muclei '\ "7 0 itert lagers

 To identify epithelial tissue in a dide, keep in mind the
following points: & eiwint 10 He. Hitsue closes-

S to the while afta

-3 fissue
. . . . vsd ¥y sako s
1. \Epithelid  tissues line &~ T e

cavities or cover organs - MO e
A white area should be“” Lumen
adjacent to the epithelium ~ atger
Epithelial cells are
arranged in sheets Cleser)
3. Epithelia cells are closely [
packed
No blood vessels are seen P
Hewato xyglin Byl 20T ts\s

in the epithelium 5 80 s 5 arty Ua) SHuchalt I unon of

d vesse)
K <® they afe Closely Packed to@ackotuer Q blood Ve /

+ they afe Found in layels




‘_“i".\h)1 ) ‘) ANV ‘;3@ ‘v-;b)/l—ﬂ SimpPle ch\diuw\ <y \
actifact <\)i—"30 YL _"\ ‘_4;5“ 3,_,\.? ncle: ob) 5)3.) Aall &2(;:’
—inthe \iving PefSen ol Yhe coMs afe ow The Sawe layer Gﬁacﬂj

a«:\k;(:\Fa(t 24 Je—\ 5\ _ds) Ll s, _/l&;-' S 0985 1N v\_,;’",_.
* Once you have identified the tissue as epithelium, classify
(—’Jﬁ

to kwow ¢ bhe wnudlei

It by the following method: et e sme e s Shabilied

of diflefent fager ‘nudeie w 2>F
|# isnk pecessary Hhat all the e

muce: w\l Fat on the same line

Qub, Domtest of the nuder Torpse
sed\e 4—Nes S xs RI4s

1. Iagﬁ*fifvthenumber of layers ©
« All nucla arranged Iin a
singlesrow > 1 layer >

S mp|e Wb most the nuded

0fe on the same  Epitheliym
Line s iwaple eP{tnetium

Btw this is a 3ob\e\- cel

* Nuclel arranged in different
layers - Multiple layers -

Stl'atlfled =2 t+he pucle are

(ocated in 2 ditterent
(imes 2 O M W2

« Kegp In mind the
Pseudostratified epithelium

ePithelium




. ldentify the type of cdl in the smple epithelium and the

type of cellsindhetepmest:layer of the stratified epithelium

In s}adified epithelium \ only care about Fhe toPwost \ayet

Remember:

o The cel membrane is usually not clearly seen under the
light microscope. Therefore, the shape of acell isidentified
by the appearance of its nucleus.

o Topmost = Apical part = Luminal part of the epithelium is
the part closest to the lumen of the organ; similarly, it’s the
part farthest away from the basal lamina. The Basal part is
the part lying on the basement membrane.
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Sguamous

thin \agefs colth dnin Cyteplasm

% & bdlging qucleus

- t o
oS ahp gLy sst vy o

Appearance

What we |ook
for

st Ly
) & )

Flattened
nucleus with
thin cytoplasm

-
Cuboidal
height 3 Width

the dimensions

of it afe alwest
€4 ua)

e almest equal \ike a 54

CYtoR\asm is fed

Round nucleus

dafk cenMally [ocated X found
wueleug

Viosls
height> width

Columnar

Tall oval
nucleus

in +he |owef Part
of tue Cel

©




Quick Review \;/) -

Squamous
AN
’ /!
gh L s /— Apical surface ! Q
USRI = L = 5
Pl SN A Cuboidal

Basal surfa —/ e lager the +obmost layer :
Close s+ Zwe aPvcal layer |

or the layer «— to the [umen( tpe (ymen layer

—_ 7
Apical surface

s/

= P bogal (omina

Bas;i s;déée C: \ »\avé Yo denkily
Stratified ) —® where is the lumen Columnar
@ (a) & whefe ic the basal lamina (b)
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(1) Simple Squamous Epithelium

(&= we al?eadj tanow ) e salte of 4he samPle .

What 1s Ahe weaninsy of tof view?

U \ookingy o} Yue g pithelium [fom Hais Qireckion
L v
o o | o

@;H\(lfﬂm o { o , o
) - I >

Top view of | ...

/’9 Squamous
efitheliumm

'm aRaly oivg to see Ywe sacface
of the cens ony.

A0k was stratified epithelum \win see
fwe surface of the Cells in twe ToPwaogt
layer.

\f | (cok at the efitelium Crom twe Vop

Cown \ identily i€ 4nis epitielium is simb\e of
Stfavitied 2 No
Nucleus -

they have almest
e same appearanc
Wow Ane top

Note: This is the only dide
in which the epithelium is

@ seen from atop VIew. Squamous Epithelium Simple squamous epithelium




Gola &b &) \

Huese afe  abnermal
Collection of sthains

P &0,
cel  bounchyfies
we don't nobice and space
between the cells
A s is a [eature
of epithelium cells

S Closely pacred
to Cack otuer

o5 G;JFZP o
Wl LAL)

The same dlide as before but under highersmagnification. The
faint boundaries between the cells can be seen.
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2 types SHuctule
€pP ithelium : £ s PLN N

Kidney o s>
Yenal corpusc\e
alsls

o ase
Dlood  \essels
glomerulus ‘=
CafPsule M

Lined by
P ithelium

’F
Caowm — D Clithelum 0§\ 1

Section through kidney showing simple aguamous epithelium.

Arrows indicate the nucle of the sqguamous cells.
Yissues (s SN2 o) ds ¢33 ofgaws I
D tissue w{')” ‘.ch-s;,;.Z ofgqans w/l:‘r’ /
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(2) Simple Cuboidal Epithelium

Flattened
nucle g
Z:‘; th
| other
J ;*/ad-ufc
SQ,MMO“J in the Kidwey
cells D fenal hybules
dhis s a
founded wude

Seo Yhese are
founded necle of
Cuboidal CPAls

Section through kidney showing ssmple cuboidal epithelium.
The round nuclei are those of cuboidal cells.
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Simple cuboidal epithelium
P = w = A tubule

Another
tubule

Simple cuboidal epithelium of the renal tubules.
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these afe

the secfetaly
Parts of 4he
9land

Small duct of a salivary gland lined by ssimple
cuboidal epithelium.
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\ink belweon funclion 2 a PPearance

Thyroid follicles are lined by(simple cuboidal epithelium)

;/
OClive +HanspPor}

what 15 +he fwmckHon of Cubsidal ePitaeliom?
Active HansPoft
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Another image showing thyroid follicles. The colloid
inside the follicles is made up mostly of protein. ~ *'¢"
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(3) Simple Columnar Epithelium

Small inteSknes

Simple columnar epithelium of the duodenum. Note the

severd lightly stained calls— these are Goblet cells
@ =gy
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Shape
nuller
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90 blet
cel

. ‘('oqncl Within ef'nl-ke\l'uh

: : looks LiKe goblet

~ "l

= “ } _ “TI PR appears white n colof
- 2 g : "%?B"

The same dlide as before but under higher magnification. The
ova nucle of the columnar cells are easily seen. Note how
the several Goblet cells seen are not stained.




Gobl et
cells

._‘.. > @ '; y = . 0 , 4
Columnar SRR ; o S
cells o N : A 8N Lamina P
. ~ ; > . N i K

SimPle ~ S o O el propria

, O oSy S~

thele is an af\-('ca(,\- ) . ' : e wt PR
Simple columnar epithelium of the small intestine. The cell
membrane and the oval nuclei of the columnar cells are clearly

seen. Goblet cells are present. The brush border (formed of
@ numerous microvilli) is at thetop of the epithelium. . = |

7 Small struckules  can fob be sceu in tle (ighd widosofe b b ¥ K, b /




