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Interstitial matrix & basement membrane
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* Most epitgflial cells are separated from the connective
tissue béneath it by a sheet of extracellular material called
basement membrane )

* The basement membrane is usually visible with light

_microscope

*|s formed by 2 layers basal lamina & reticular lamina
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« Function of basement membrane :1- Afichoring epithelial cells
to underlying tissue, 2- pathway for cellmigration, 3- wound &~

o)\ healing, 4-barrier between epithelial cells & CT, 5- participate in

filtration of blood in kidney, 6<(early stages'in cancer callad

carcinoma in situ ( limited to epithelial Iéﬁ;ﬁ‘"“w )
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lens

j \qﬁf image viewed Yiewing
: direcily screen or
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film
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Methods of studying cell biology
e W e

* Cell culture: jsg|

controlled condi
conditions)

sk
ating the cells to study under
tions (i.e, preserved homed(statig

ur_,- L.J‘

J:-:-{_'_JJ Pt
* Cell fractionation: breaking the cells subs%éﬁently to

¥ their b i g
ﬁffj) components by centrifugation
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;,Cl'!roma ography: separating the molecules in a o I,
.~ mixture based on their physical & chemical properties
,/# (in case of proteins we uses ge| instead of paper)
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7 Chromatography

L »gﬁ_ﬂ-ﬁ-&/
¢ Usually the mobile phase ™
Is a gas or 2 liquid, and
“the stationaryphase s a
solid, such 2s
Chmmffﬁi?,?h? paper.
* The separation occu
because the varlous
_companents of the
mixture spr=2d through
the paper at different
rates.
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‘extracellul:

mat

L

~ (nucleoid) & has No membrane bounded organelles

_ 1-Thecell

e
The cells in general are classified into :

i : " "
1" PrnkaWOtE W L-’ Bembe lE:J-ﬁa woﬁtmhundmn PTUL3F}‘DTE
ol . endored Puciew Mucleaid Capiule

D prohityoied

2. Eukar\rq_te, “,.-q:::g-;" Kutteolu

V}'J'i o
_‘," - “y -ff"‘ Flagellum
Prokarvotic cell: CelVembrane | Collvan

acks the nucleus, the genetic materials are scattered in the cytoplasm

ntcleolc
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Eukaryotic cell

contains nucleus & membrane bounded organelles.

Both ( Pro & Eu ) share 4 key elements ( cell membrane, cytoplasm,
genetic material, ribosomes)
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6- The Electron Microscope (EM.I

*Technique is used to obtain high resolu

= ]
«Beam of electrons is used as source of li

tion images

ight

*The image is formed from the InteractIOH
of the electrons with the speumen as
the beam travelling through it

A_Cé'/‘.-.
*Beam passes through a vacuum tube

l..’

E—'{J

* The lenses are electromagnetic
conls instead of glass lenses
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!Humm.;tmp, system consists of: ) W

*The lenses are electromagnetlc coils instead of glass lenses
'] ﬂ.—i'.»‘-"“") \ £

r.-f'.—r,

Electramagnetu:lens

,...J—"‘? V= ne £ .:u-‘-’f’

Consists of: electron gun &
condenser lens

———

¥ .

. Condenser lens is capable of Py
gene’ratmg circular magnetic felid that
act to focus electrons on the specimen

o/’

1~
L5 £ s Land r

Lis
:E';:. o Q_JJ DL_J.,L_,

/,}_—-—' _,:-;,f—- Lf-_l—---lj,_ﬂr:x._.r_’-ﬁ'? 5_._4].'

S —



Cell biology:

* The study of normal cells structures & functions
(Cellular & Molecular levels)
* The cell is the smallest & the basic unit of a living body

* Every living body is made of different cells

I
* Cells varies in size from 4 to 200 microns.

L] & - L._'.'Jﬂ-:s']' _["'".; .
* The living organisms are either unicellular or multicellular

o akem
-

* The cell can't be seen by naked eye but by microscope
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Histology ( histo: tissue, ology : science):  siv% . .o

Microscopic study of tissues of the body and how these
tissues form the organs

cells

tissue [ anis

organ
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" *The capacity of microscopes depends on: n:
1.Magnification power: the power to enlarge objects .

2.The resolutlon power : is the smallest distance
between two pamcl_gg that can still be seen by eye or

camera as two separate en{tles & notaassingle,
object ( done by : lenses) 7 obﬂ‘“’ et GuhlfL S =

The magnification is of value on[y when accompamed by
high resolution.

T
*The resolution pﬁwar of:
1. Healthy naked eye = 0.2 millimeter
2. LM = 0.2 micrometer (um)
3. EM 0.2 nanometer (nm)

L

n

AR TR

Equivalent lengths:

1 millimeter (mm) = 1000 micrometer (micron)
1 micrometer (um)= 1000 nanometer

1 nanometer(nm)= 10 angstrom

Binocular light microscopy
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The DNA strand
is circular and is
called genophore
and found in

Prokaryote cell R

plagelia
nucleold [DNA)

Cell

area called
nucleoid
e
- i Dl (10" -~
Rl A — >
Binary fission e — iy — (&b e T -
Lt A )
Ouplization Conkinued il “
:::ul— & o pell e 1n
cell membrane
mtochondrion
eytoplay™
Engopiaymate
PebEu b
. tysoname
Eukaryote cell -
a riboLorne
=5
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Equivalent lengths:

1 millimeter (mm) = 1000 micrometer (micron)

1 micrometer (um)= 1000 nanometer
1 nanometer(nm)= 10 angstrom

P On mals Dimaps




Organs

Each organ is formed of different kinds of tissues that
perform together a special function.

Examples of organs :
The kidney

The liver »->
Thelung

The stomach.....etc

Systems

A system is an organization of different organs that together

perform integrated complex functions of the body.

i —————
-r_"\.:”"’_.'b

Examples of systems :

The urinary system €22

The digestive system éﬂdﬁ

T
A

wared S o
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1 el

The respiratory system

o

etc. Hansl 2at ~

Praf Dr, Hala Dreazer
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« During preparation sections are 3 i

heavy metals like lead nltrate an
~that precipitate in tissues.
et -v'/l

« EM can magnify the image thousands of times(up to

200.000 times).

« The resolution power = 0.2 nanometer(nm)

\s

* For permanent records, photos are made

el By, pals Dot n

A
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Types of EM

1J
*Transmission EM (TEM) :where electron beafns pass

through the specimen. It shows the details of internal
structures of cells. Resolution power p_gwﬁgter

*Scanning EM M (SEM) :3 s&g‘glal type of EM where
electron beams are reflected from the surface of

Weoated specimen. This gives a three dimensional image
of a specimen. Resolution power 10 nanometer
T
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Prokaryote vs. eukaryote

| PROKARYOTE

EUKARYOTE

Meaning of name

Pro means belore
Kuryon means nueleus

Fu means after
Karyon means nucleus

Evolution af first cells

1.5 billion yeuars ago
(older type of cell)

1.5 billion years ago

Size of cells

l Smaller (1-10 pm)

Larger (100-1000 pmi)

Uni-/multicellular

Unicellular (less

Multicellular {more

information

complex) complex)
Organclles Absemt <=l Fresent
Location of zenetic | Nucleoid region Nucleus

DNA struclure

Circular (usually one

Not circular (more than

chramosome) one chromosome)
AV{'_,‘eﬂ Reproductive sirategy Asenual . . Sexual
s Anacrobic (dovsn't =rrnbu1ﬂ

Oxygen rtquci;ca:nl
vl

require ovygen)

l-r:jfi

Pl
x?f VP B

Different cells of the body
® |
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Bload cells Bone cell
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Skeletal muscle cells
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Smoath muszle cells
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Imaging system consists of :

A- Another electromagnetic lenses
B- Screen

* The objective lens is used to refocusing
the electrons after they pass through

the specimen & form image
L

*The projector lens is to enlarge the

image of the object and groié&fiﬁg it

into the fluorescent screen

B v e Demaner

(2-3) [

Semm

" | Magnelic condenser
D Magnetc obiastive

[ Mazese projecor

* The image appears on screen plate which gléﬁs when

being hit by electrons
- "‘L"‘ ?’f = £ —
¥ ne fr b 2 s
*Images can be detected as:
Light areas (electron lucent) &
dark areas (electron dense)
.zMCorresponding to areas through

which electrons readily passed

The tissues and cells need special
preparation & then cut into
very thin sections

(ultra thin sections = 0.01 of the micron)

Then collected on a copper metal grid

o v v Deaa

=

&
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VP i Y 00, G e, St
: Electrophoresm. separating charging molecu es using an
electrical field ( size & charge)

A 5%

* Genetic technology: study the gene structure and
function (Isolating gene,_ determine unknown DNA.
J»’sequence, opy genes & DNA sequence = cloning)
)L.r" L “}” Z__L—f‘_,l_.fl
eyt
-Small animal imaging {SA!) examme the biological

processes from the molecular to the organ system level in
living animals. Is important for preclinical studies e.g. .
Positron emmsuon tomography{PET/scan], MRI, CT -":'}‘ﬂ""
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recombinant DNA technology

i Gel clectrophoresis

Moemal brain Brais wilh Paikinson diaanse

5 -~

tomography

Positron emission
(PET/Scan)
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Microsco .
—'T"u - ified

st . n
e o ating mag
Is the standard oggtff'al instrument furlgEﬂEr g
image & to examination of histologica

(e

Types:

2 1.Light microscope (LM)

2 Phase contrast microscope
3.Differential interphase microscope
4.Fluorescence microscope

5.Confocal microscope
46. Electron microscope {Transmission and scanning)

Pouf ¥ S Dlearw

|

1- Light microscopy (LM) ~ “wiroee 2SVELS,

«The(idely used microscope
* LM uses visible light source + condenser lens I
(to send light through the object).

* The image of this object is
magnified by two sets of lenses:

1%0cular lens_(10)
2. Objective lenses (5,10, 40)

« Total magnification power=1x2
e.g.10 X40 =400X times

Bl O sma Drvmiae
i

A -.'x--':.J
peees
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2-Phase contrast microscope e En
* It depends on the idea that some %5
produce visible images from transparen

(unstained),— gt
PN

{-

——

—1 3

i i es
* The principal is that light changes speed when pass

through cellular and extracellular structures %"‘fih_*_.ﬁ
different refractive indices. ST . i k H!
P ,‘J‘-‘ {';-L:"'-f: L r'.:;:‘:;" /_;g;.”-- “_:..."-::I_- I:;I. . \:\.:__

. . AN N Tac L

* Objects appear lighter s e e 28 )8
- P T e

ordarker to each others, 7 .~ A i gt
SR Nag J b ori

* Itis useful in examining living cells & tissue cultures e.g.)
blood cells and sperms
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3- Differential interphase contrast microscope

* The interphase microscope (Nomarski microscopy) is a
version of phase contrast microscope (used for
transparent or unstained samples).

=

P, ’f“-’/'l.z’"— B

*The obtained image appears to have th_neerdimensional
— 0 hafe

&

characters.

f~ai__3 [Yli—

* It utilizes two separate

—f{——beamsof lightm————
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DIC microscopy
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I 3- Muscle tissue d Nervous tissue
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2- Extracellular matrix (ECM)

* is the non-cellular compnnent that fills spaces between cells & is
secrgmd by the cells of the tissue v g

* beside its supportwe"igle it is required _
¢ for tissue morphogenesis, communication
P differentiation & hnmeostasls g

v SR ==

|
l

. . 0 g
(1 .E." i Isl/

* Extracellular matrix is either: @'\ .
‘/, __L,;J"L.I, \}.LJ - :‘—bj a— 1 _,f

“1- Intérstitial fluid: thin layer of fluid surrounds the body cells : H;0,
protems, electrolytes, 2cids, hormones , waste materials

(AL rE A
2- hasempnt membrane s sheet-hke deposltmns of ECM at the base

of cells ... onlyfoundtmder ithelial cells
: i

lplasma membrane V5. basal [amina Vs. basement membrane)
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