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( Atissueis a collection of cells with a usually common

embryologic origin that function together to perform a
specialized activity. In addition to the cells, a tissue contains

a substance that’s present between the cells called the
_extracellular matrix (ECM). evoybpin .
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«* =/ Body tissues can be generally divided into 4 main types
J j according to the type of cells and the amount and content
33 of the ECM they possess.

* The main types of body tissues are:
1. Epithelial tissue (akow swrtaw)

2. Connective tissue gyo
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* The epithelial tissue has the following characteristics:
5, [ boawriex)

1. It covers surfaces or lines cavities. As a result, 1t’s 1n
contact with another medium (air or fluid), which
means that 1t’s exposed to tforeign bodies and chemicals.
To endure these adverse conditions, the epithelium has a

rapid turn-over (time from birth till the death of the
cell). > High celh division /v mewel

2. It’s formed of sheets of closely packed cells. As a result,
the cells assume a @olyhedralvsshape (columnar,
cuboidal, etc...). Shapes lb.ic

Polyhedral = A 3D geometric shape with several faces. From Greek poly- = many and -hedron = surface



bez cell

3. jpolar) and are connected with each other‘ !
and with the underlying tissue by various types of
complexes. fslpdeq? — Zaug!

4.

5. Epitheha have a layg:r of connective tissue under them shtle

for example: lamina propria of the gastrointestinal tract -
and the dermis of the skin.

6. Epithelial tissues are avascular (lack blood vessels). It
takes 1ts nourishments by diffusion from underlying

vascular tissues. , .
{j’w.uwc Wvve HssSKUE |

a- = Not, lack.
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Epithelium Fig.1: Characteristics of

Epithelial tissues. (a) Cross
Lamina propria ‘ section of small intestine.

(connective tissue) | (b) Section through the
4 skin.
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Functions of Epithelial Tissue:

NBES

1. Lining, covering and protection. CRSL

2. Secretion (epithelium of stomach and glands).

3. Absorption (epithelium ot the intestines).

MoK ineg — only ins icle. comnerie Hssue
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Basal Lamina and Basement Membrane
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» Basal lamina 1s a sheet of

surlace hbl\ fikwe
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ECM located under the l 3 ,'," cels Yo fpd.\
epithelium. It’s very thin and 1 -

an 1has 3 surfaces
can only be seen by the i } T T
: pithelium
electron microscope. L ren calls o He
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>, Basemen.t membrane is a B ol
le\thlcker structure seen oncalan [~ Basement
y the light microscope. It’s - W
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%‘EHCUIEH lamina 1s the upper Nerve ~Blood vessel '
reticular-fiber-rich part of the connective tissue that’s v

usually located under the epithelium.



xBoth. Rowel lamineg + Rekicudar lawmiva can loe seen upndur
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Fig.2: (a) EM 1image showing the basal
lamina (BL); note underlying reticular
lamina. (b) LM 1mage showing the

basement membrane (white arrowQ
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Functions of Basal .amina:

1. Provide structural support tor the epithelium.

2. Help 1n filtering of substances that pass through
(depending on the number and size of holes 1n 1t).

Vinuecase TR wu Wblcf)f
oecomnt - cell div

3. Affect cell prohferatlon dlfferentiation and
migration.
c’tv\s\bv\é‘t/fd”‘ﬂl/‘“ %E NL on lmu\ﬁ

4. Important for cell repair (as 1n repair of nerve fiber
and neuromuscular junctions).



1)
2)

Types ot Epithelium

Epithelium can be divided into two general groups:

Lining or covering epithelium
Glandular epithelium - Main function 1s secretion

However, some lining epithelial cells secrete (like
those 1n the stomach) and some glandular cells are

present between cells of lining epithelium (like goblet

cells of small intestine) Diaesﬁi_\ Respiale’

SYs bén
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According to number of layers

T
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Simple abso/PHoY Stratified

Pseudostratified
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Simple Squamous epithelium

o Formed of asmgle layer of flattened squamous cells.

\)- Yor absorph on+ 660\'0)-1‘0?1

o It’s found 1n: 'wuwp\b'
« "apillaries > Endothelium: iing ok %e bood vestls
+  Lining of body cavities - [Mesdthelium [ secrion of Fid

* Lining alveoli =2 Pneumocytes 14\ ds 36 by

o Function: Their thin cytoplasm allows various

substances to pass easily across them (endothelium
and pneumocytes). Mesothehal cells, also, produce a
lubricating fluid.

Squamous = from squama = scale . Endo- = Inner. Meso- = middle



Epithelium

Basement
membrane

Lamina
propria

Capillaries

AV
o

Fig.3: Simple squamous epithelium. To
the right, we can see the thin
pneumocytes lining the lung alveol.
Notice their bulging dark nuclei.




Simple Cuboidal epithelium

=  Formed of a single layer @
of cubical cells.

= It’s focg?d ig.: | )
* Renal fubules_l‘“}‘\":m?g
* Covering the ovary
° Cﬁ\lw\ol&, @

* Function: Covering of

organs. Involved 1n

»
.' A% )

Fig.4: Simple cuboidal epithelium of
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= Formed of a single layer @f Ay 25l Torminal

bars
cells that Epithelium

Basement
membrane
Lamina
propria

= Jt’s found 1 in:, :u“g

¢/
Cihiated: Uterfne tubes.
Non-ciliated: most of
the

tract.

=  Function: Secretion as 1n
the stomach. Absorption as
1n the small 1ntestine.
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Stratified Squamous epithelium - keratinized

* Formed of multiple la d1 ers of cells. The topmost layer

is formed of ‘squamous “cells. The epithelium 1s
covered by keratin (a non-living material).

= [t’s found 1n areas that require great protection:

"  Function:

1) Protection
#2) Prevent water loss

Keratin = horn.



Fig.6: Epidermis of skin. Notice the
keratin layer.

Dead keratinocytes

o
nede

Living keratinocyte

Melanocyte

Epidermal
dendritic cell

Basement membrane
Tactile cell
Sensory nerve ending



Stratified Squamous epithelium — Non-keratinized
* Formed of multiple layers of cells. The topmost layer

1s formed of squamous cells. The epithelium 1s not
covered by keratin.

= Jt’s found 1n areas that require protection and water

\, loss 1s not a big problem: Me wmove Hae

any waur T i) | " aasade et

seanked - VOuth, esoghagus} anal canaﬂ layer™ needs prokekioy
(e~ dlpsorpd Iy =

- Vagina (Fumal |
Wil e

= Function: protection, secretion.
5(IW\4 |
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Fig.7: Stratified squamous epithelium.
To the right, we can see that this
epithelium 1n the esophagus 1s non-
keratinized (the topmost layer has
| nuclei).
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Stratified Cuboidal and Columnar epithelium

Stratified Stratified

Cuboidal Columnar

Number of layers o Multiple Multiple
Top-most layer Cuboidal

Large excretory ducts

Location of salivary and sweat | Conjunctiva
Puwnw  waambrane Hael-
glands covers schwra al Hae sy
: Protection and Protection and
Function o i
secretion secretion
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Fig.8: Above, stratified cuboidal

epithelium 1n ducts of glands. To
the left, stratified columnar
epithelium of the conjunctiva
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Transitional epithelium (Urothelium): - hukiliz

= Apical
. surface
“* The topmost cells of this
., stratified  epithellum —are . | 5L OL0

oW’ dome-like  (also  called """ | Gasemert
memorane
umbrella cells). Conneciive
uvroth dum

ound 1n: Urinary bladder, ureters and renal calyces.

F
G ant organs Muked Yo unnaw Systun ,and Hhaks why ks cc!.usX

7

** The umbrella cells are dome-shaped when the bladder 1s
empty. Once 1t’s full, these cells will become flattened
(hence the name transitional)? te shupe o} the top most cdln dhange

“* Functions: Protection against the adverse effects of urine.

Allow the bladder to change size.




Fig.9: Transitional epithelium of the
urinary bladder. To the left, when
bladder 1s empty. Above, when the
bladder 1s full. Note the change in
shape of the upper most cells.
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Pseudostratified epithelium: rie ven v sduel el hecase B cm
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» In this epithelium, the cells have
different heights. All cells rest on the

same basal lamina, but not all of them

”l“l“a;rwi'each the surface. This makes the nuclei
3;‘\9 restch~ > ; ;g
occupy different-levels giving the

epithelium a false stratified appearance.

aosal o

an\OU\
» The Respiratory epithelium| is a pseudostratified |
columnar ciliated epithelium found in the trachea, |

G luegl| . . simbie: sinads
-u0 bronchi, and nasal cavity. v s wl;%;‘m

i

-

» Functions: Protection and secretion. Ciliary
movement remove particles from the airway passages.

Pseudo- = false.
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Cilia % dl cells ench P Reaned

Cihated columnar cell ‘
awina, wiosk common el

=N ) hue ave \"\I\L LO\\AW\\W:%
' Goblet cel] ‘Fe called  Psendo srrabilied

b WA
J ‘ G‘h“d“é,‘ﬁi') o> VAN VY -q)\\‘\N.Lw\L Hesue
Basement Fig.10: Respiratory-=epithelium.

Note how the image below gives
the impression that it’s a stratified

epithelium. Also note the presence
of cilia and mucous secreting

goblet cells (long white arrows)
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~ Glandular Epithelium

\\\—_,///

» Is an epithelium specialized in secretion.

Classification of glandular epithelium:

1) According to number of cells:

= Unicellular glands: formed of a single
cell, like Goblet cells of the digestive and
respiratory tracts. «\isgb "ald ¥ AP

o ove
%\m\du.lwf‘ Y

*  Multicellular glands: formed of clusters
of cells, like: salivary and sweat glands.




SrGaidel-ctihs, whith produce jumen 8  holoW OVRERS : mouth, intaking Showadn

munows (vte Fal luwum el srgens  aalt | | ‘- _—
et W\xl .g.\u.h_‘ .'Mt’cﬁ,.Hh 3 - € .‘:uhvw t;\h::fs Hn\cc‘ Sewvehesn. saliva ko ’h_
C ducts: % Umiivy,

2) According to presénce o
= Exocrine glands: possess ducts that transfer the
wof=the~body, like: salivary

secretion to the tsa
Q”w curfyce OLM.M\}\\M . whawuw;» | alandg
glands‘ thak ewe Found en Hag S.b'h,"’::ﬁ -"':dt&-t'on wi:: e

* _Endocrine glands: they lack ducts. Their secretionsl
pmt}uw chemi cold
.wneare transferred to the target organs, usually, by blood. *

(che age

%ffumExample: Pancreatic Islets, Pituitary gland. &t~
(bwtlubj ou.m'eﬁ 'oc.‘ HWJ b, md‘ lan:,d U’ﬂ.ﬂﬂ Hh,ma f}{um" .

3) Exocrine-glands classified according to,morphology
O'™ . | Shap

duct and secretory portion.: Secielory vesicles |

= Each exocrine gland has a b

secretory Portmn that produces )

the secretion and a duct that Acinus Duct

_(secretory portion) (conducting portion)
carries this secretion. AW
g

sedkionbut dosnt

SeLYer i




I. Duct ,is the dud brundned or vot?
 If the duct 1s unbranched, the gland 1s called Simple

* If the duct 1s branched, the gland 1s called Compound
2. Secretory portion ,is i+ hrunthed ov vob?
o= It the secretory portion 18 unbranched, the gland 1s called
“g"%‘,“‘;}&ﬁu Unbranched Lsomebimes it's Aob witkes]
g ot ] If the sectetory portion 1s branched, the gland 1s called Branched
yécretory portion, whul i te shepe o He sewrebony porkion?
If the secretory portion 18 fube-like 1n shape, the gland 1s called
Tubular. 1If the tube 1s spiral 1n shape, 1t’s called Coiled.
 If the secretory portion 1s ball-like 1n shape, the gland 1s called
Acinar
 If there are both tubular and acinar secretory portions, the gland
1s called Tubuloacinar
. (:\:;AS o

** N Unbranched secretory portion = 1 secretory portion opens into 1 duct

\/

** Branched secretory portion = Several secretory portions open into 1 duct
Nofe: We can differ the duct from the secrefory glands from their




Simple tubular Simple bfanched tubular  Simple coiled tubular Simplel(cinar Simple branched acinar
’ DNL gwrd'v
55 ‘{:’“.’) H\f"’ﬂ"c’“” portion opems cﬁ,
opmt ny some a duck —> mhrandied

TS —_ e oo |

.-------------------------------------------J

Compound tubular Compound acinar Compound tubular-acinar
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4) Exocrine glands classified according to method of
secretion.

merocrine 2
.

Merocrine: only the product 1s secreted by

exocytosis. As 1n salivary glands. 8
G rdeared to the oulside bs 6’xoc8}~osf€- ‘

J Apocrine: the product and the apical part of the .
cell 1s shed. As in mammary gland. 1 Laken )

port of Fhe CM oekore_
being relecaed

Holocrine: the whole cell disintegrates and 1s @
shed with the secretion. As 1n sebaceous glands

of the skin.

J

<+ Merocrine glands are either serous or mucous. 3l
cell
disin\-usﬁlhk

Mero- = part. Apo- = away from. Holos = whole. —crine = separate.



Fig.11: Methods of secretion of
exocrine glands.

Pinching off of apical porton of secretory cell

Nudieus of secratory ceall




Serous cells: (Glands)

o

_ type o} wmerowrivie gland -

The ¢l ie ( ) P 2
Pyramidal in shape. = M
\3'
Central, round nucleus. AP

Intense basephiliasinsthesbasab  4°

region due to abundance of
rough endoplasmic reticulum
(RER) and ribosomes.
Apical region less basophilic
and more acidophilic due to
presence of secretory
granules.

Example: Parotid salivary
gland




Mucous cells: (Glands) (e
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1. Nucleus compressed in the basa
region.

2. Basophilia in the basal region due to
abundance of RER.

3. Apical region filled with several
large mucin-containing granules
that push the nucleus down.

4. The contents of the granules o
disappear during routine
histological prelzﬁrggﬁnlb éngH'sM e * ' R e
appear vacant.> " o 0ob b el s oy L

5. Example: Sublingual salivary gland

®oth *nd Goblet cells. W
SUN U . ;
SR Hie mudn-—contuingy grapul+s

dooppLaw” during prepourcdion:



Myoepithelial cells: ¥ .~ et

g
0’0

These are epithelial cells
associated with glandular .
epithelium. P

=)

. P
-
-
.
. .
\"
: 4
.

They’re located between ‘r*"

the Secretgry cells and the Fig.12: Myoepithelial cells. Stain

_ for contractile elements.
basal lamina.

They contain contractile elements in their cytoplasm.
When they contract, they compress the secretory
portion of the gland pushing the secretion from its
lumen to the duct? \wmen ok the duck

tut;@n eﬂ S¢.ud¢ov\-7 @MHM



Epithelial Cell Polarity

“ Polarity of a cell means that various regions of the cell
have specialized structural features because they
perform different functions.

“* Epithelial cells can be generally divided into 3
regions:
1. Apical (Luminal) region: Facing the lumen of the
organ. —» fundion: communicadion btw te cll+ Hae lumen
2. Lateral regions: adjacent to other cells. — wmu%&'w

3. Basal region: Lying on the basal lamina.
(A com muntcodfon  bkw Cﬁu*’“l’\dm'ﬁ"_'ﬂ

Hesume
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Fig.13: Polarity of epithelial
cells. Note the  various
specialized structures 1n the
different regions of the cell.




Cellular Junctions

[ownd) i.V\ B el W\QM\H’CAHQ .
v Several membrane-associated structures contribute to

adhesion and communication ®between cells and
X between cells and nearby structures.

**» They are present in several types of cells, but are most
prominent in epithelial cells.

X They I'C @ allvebresent=tnsthedateral-suttace of the
cell and thelr arrangement from the apical to basal
parts 1s specific.




Tight
Junction
Fig.14: Various
t lges of cellulllar Adherent
.yp - Junction
junctions
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@ Gap

Junction
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1) Tight Junctions

» Areas in which there’s fusion of the cell membranes
of two adjacent cells due to the direct interaction
between proteins of the cell membrane.

= They consist of several strands of fusion and they

completely surround the cell forming a ring around it.
That’s why these junctions are also called ¢(ZoRulS

= They’re present in the(@picalifégion of the lateral wall
of the cell.

Zonula = zone. Occludens = occlusion.



tght junction ical
a occludens Sﬁnm

cell

Fig.15: Tight junction. Image on the left

shows how these junctions are formed
© of several strands that completely |
surround the cell. Fusion of cell
membrane at these junctions is clear in
the EM 1mage below (arrow heads).

extracellular

basal surface
protein strands cell 2

ron micrograph
cross-section




"  Functions of the zonula occludens:

1. Prevention of passage of substances through the
intercellular space (this sealing function depends on

thefuimbeér and @omplexity ot the strands).

When a substance wants to move from lumen to the tissve,
either it will pass cross the cell and that is highly controlled by<l ey )

receptors and channels and pumps ..efe L NOT an easy way 1 /o0 o
Passing through infracellular space is much easer , but if we have |
tight junctions , the spaces will be closed of f and subsfances |
wont be easy through infracellular space

This provides protfection in case there is harmful substances.. 1

ei: Btw the transitional epithelium thereis alof of tight L |\
junctions, which prevents the passage of the urine from the —
lumen to the other layers of the wall of the bladder T A Aol § Teed ol

= Baserment

— _ membrane

vy s v > ’.J - Qfﬂﬂ()!h(".um
——— T of capilary

A b

2. Prevention of movement of proteins between apical
and basal surfaces of the cell, thus each region will
maintain 1ts characteristic protein structure.

o W SV ’acy;n\r;’p ol s 5 curteces &LQ{)lH/\dAdﬂ HSSMQ&%



yrlakHon  belween ng' Jumdn‘on %
Obstructive Jaundice e—J

hepatocytes cell membrane and closed off

junctions.& i bl e T e

fv‘U ’t

cells) 1s thesynthesis
Bile 1s f1rs ted into

small 1ntercellular channels bounded b

from the ad]acent liver sinusoids by tig¢ ht

.,.Ys‘)‘b- A LR (<. |IAYOLL (’,‘"‘3$ > )

If there’s an obstruction to the flow of bile~
for any reason, bile will accumulate, and
the 1ncreased >d pressure in the canaliculi will
cause rupture of the tight junctions. In this
way, some bile will pass into the sinusoids
and lead to jaundice and other
complications.

o,{tight junctions here are considered part
of the blood-bile barrier.




2) Adherent Junctions

» Areas 1n which there’s adhesion between two adjacent cells
mediated by a Ca’'-dependent transmembrane glycoprotein
(The 1ntercellular space 1s not closed off).

» These glycoproteins are attached to a protein plaque inside the
cell that’s connected to microfilaments.

» Adherent junctions also surround the cell usually below the
zonula occludens forming another zone called zonula
adherens.

» Function of adherent junctions is to provide for a firm adhesion
between adjacent cells thus preventing-theirsseparation due to
physical forces. Fancon 3

Zonula = zone. Adherens = Adhesion.



O

Adjacent plasma
membranes

Microfilament
(actin)

Plaque

|

(cadherin)

Adhesion
belt

Space ¢s s Kl opthn

Intercellular )
space ;

IC
(b) Adherens junction

Figure 04.01 Tortora - PAP 12/e
Copyright © John Wiley and Sons, Inc. All rights reserved.

Fig.16: Adherent junction. Image above
shows the components of this junction. The
EM 1mage on the left shows that at this

junction (ZA), the intercellular space i1s not
closed off.
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3) Desmosomes \olevold well @l Hae i

v' Here there is also cellular adhesion mediated by
transmembrane glycoproteins, The glycoproteins are
attached to protein plaques which are 1n turn attached
to intermediate filaments.

v' Because the connection here is with intermediate
filaments, the adhesion in desmosomes 1s stronger than
the adhesion provided by the zonula adherens.

v" Desmosomes do not form a ring around the cell, but
are present as scattered single spots ¢called macula

adherens.
Macula = spot.




Intercellular

Intermediate— ©
filament glycoproteins
keratin) = e —

Fig.17: Desmosomes. Image above shows the
components of this junction. The EM image
to the left shows the position of these

junctions.




v They are usually present'in the lower part of the lateral
wall of the cell.

v Function of desmosomes is to provide strong cell-to-
cell adhesion.

v’ (Pemiphigusvilgaris i1s a condition involving the skin
in which there are antibodies against @pidermal
desmosomal proteins. These cause disruption of the
desmosomes and the loss of cellular adhesion leading
to accumulation of fluid and formation of blisters.

Pemphigus = from pemphix = bubble. Vulgaris = common.



4) Hemidesmosomes

o These are similar (to
desmosomes. They’re
located 1n the basal

surface of the cell and
provide adhesion between

the cell and the
underlying basal lamina.

2., In, ‘hiemidesmosomes the
I Qghesmn molecules and
are

the protein plaque
derived from‘the cell'only

omlg P-;om oo cide

4 Intermediate
filament
(keratin)

Plaque
¥ 9 Plasma membrane

Transmembrane

¥ g rotein (intagrin)
n extracellular space

Fig.18: Hemidesmosomes. Note how

this junction 1s present in the cell
only.

~ Howener, Hhe desmosome-
we Wauve sdhwion blw rwe
cdbs, omd A one &L +

provider one hold o Yo
‘i\md-io\n-




o Bullous pemphigoid 1s an autoimmune disease 1n
which antibodies are directed against
‘hemidesmosomes of the'epidermis. Hemidesmosomes
will dose their anchoring abilities leading to separation
of epidermis from the dermis causing @ccumulation of

fluid and formation of blisters.

Bulla = large blister. -oid = like.



% At these junctions, the
cell membrane of two
adjacent  cells are
apposed. Each cell has Sz

discshaped structure

that contains numerous

protein complexes with

central pores in them.

£= .
e\ e
Membrane proteins
from aaiacent cells
line up to form
a channel

% Through these pores small u
from the cytoplasm of one cell to the other
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* It could be located anywhere along the lateral
surface of cells.

g

** In cardiac and smooth muscles, the presence of such
junctions allow the passage of ions rapidly
between cells ensuring theirr simultaneous
contraction.

g

** In bones, the presence of such junctions between
osteocytes ensures the passage of nutrients from one
cell to another.

Osteo- = related to bone. —cyte = cell.



Specialization of the Basal surface

Hemidesmosomes: for anchoring into basal lamina.

2. Basal striation: infolding of the cell membrane to
increase the surtace area. [é“,]

3. Several transporters and pumps.

4. Receptors for various signals.
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Specialization of the Apical surface

1) Microvilli (single = microvillus

* Finger-like cytoplasmic projections that are present in
absorptive epithelium, most prominently in the small
intestine. They increase the surface area.

* They consist of a core of cytoplasm with a network of
actin filaments cross-linked with each other and with
the surrounding cell membrane and with the terminal
web of the cell. They’re motile./ Mivovilli owe wokle]

* They could be short or long, temporary or permanent.

Villus = Shaggy hair.
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Fimbrin and villin
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the left clearly shows the structure of the microvilli..
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Under lLight  microscope,
numerous microvilli form a
brush border on the surface of
the small intestinal epithelium.
But, because they’re small,
their features can only be

clearly 1dentified by electron

MICTOSCOPC.

intestina wall. Note
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2) Stereocilia

o These are apical specialization 1n some absorptive
cells like those of the epididymisrandrductusideferens:
They’re also present on thedair=cells-of the innerear.

o They are similar 1n structure to microvilli. However,
they’re longer, less motile and branched.

o They increase the surface area. Stereocilia of the inner
ear act as mechanoceptors.

Stereo- = Firm or solid. Cilium = eyelash.
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Fig.22: Above, LM image of stereocilia of
the epithelium of the epididymis (arrows).
The 1mage to the right 1s a SEM 1mage
showing stereocilia of the inner ear.
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3) Cilia (single = cilium)

= FElongated, motile structures on the surface of Some
epithelialvcells, like those of the drachea: There are,

usually, many cilia on the surtace ot a single cell.

di o bFw (F +
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* (Cilhla move in rhythmic fashion backwardsssand
forwards removing fluid, debris, or various other
materials 1n ascertamndirection.

= It’s surrounded by"%ell membrane
and is formed of “fhicrotubules
arranged 1n a specific pattern.
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Fig.ZS@image above shows the cilia of

the epithelium of the respiratory tract. In the
EM image on the right, note how the cilia
are much longer and thicker than the

microvilli.




It’s surrounded by cell membrane
and 18 formed of nmucrotubules
arranged 1n a specific pattern.

= Flagella (single = ﬂag;l.lu/m)/‘ Acrosome cap
are structurally like cilia but e |

Nucleu
are much longer and, usually, o

only one flagellum 1s present
on a cell. The movement of

the flagellum 1s rotational.

= Midpiece

—
ﬂ

| - Tail ™ ¥
'\ (flagellum)

= The only cell in the human
body that has a flagellum 1s
the sperm. Here, 1t’s used for :

movement of the sperm. Fig.24: The tail of the

sperm 1s a flagellum.
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Fig.25: The left animated 1image shows the forwards and backwards sweeping
motion of cilia. Compare i1t with the rotational propulsive movement of the
flagellum (tail) of a sperm shown in the right animated 1mage.




Primary Ciliary Dyskinesia (Immotile Cilia Syndrome)

It’s a genetic disorder 1n which there 1s abnormality 1n the
movement of cilia and flagella.

Mucus 1s not easily removed form the respiratory system
leading to repeated infections.

Sperms cannot move easily leading to male infertility.

_olined by uiliked simple colummou”
The cilia of the uterine tubes may also be affected leading
to infertility in females.
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It's better to know one
thing about everything
and everything about
one thing




