f

p!
lf | # ~1s can be lsolatcd from the body for'in vitra culture in |

| 5,_,,,n-,.rai ways:
I\‘m!‘ f"‘AuI 1|'.r---'| cally

._‘i "

1- white blood cells ( not RBCs} can be easily punhed
from blood and grown in culture ST

2- Cells of tissues can be rereased
from tissues by enzymatic dIgDSlan

Using enzymes such as collagenase and tmgm WhICh

break down the extracellular matrix.

—— e ——.
—

Fop® O bala Elrnanat

Primary cultures:
Refer to the cells that are cultured directly from a tissue

[&rent cells).
ol % L

Secondary cultures:

» Once the parent cells reach confluence they have to
be sub:cultu__red (i.e. passaged) by transferring them to
a new vessel with fresh growth medium to provide
more room for continued growth

al=r
Confluence: g

« stage in which the cells {1ry or 2ry) become adherent
to & covering most of the culture surface forming

monolayer( e.g. 25%, 50%, 100%)

—
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; | Cell fractionation
ey
" | I, it means isolation of the cell components (nucleus &
/ organelles) while preserving its individual function to
study the features of each.

s e ol e
* This is done by the use of centrifugation at different
speeds and periods of time. The: factor that determine
whether a specific cell component ends up in the
supernatant or the pellet is size and weightiof
' component Sl

* Nuclei are the first to be separated followed by dif_@rent
cell organelles

Fres i bala {imasi

B
C C I\'i
DarrpaiamAL CTNFRaMiCa Tow
4
150,000 g
-
L] ]
Pollet rwiched o7 Pediet

hmhochondria In “mierosomes”™ srwiched I

{and ehipeeplants [phﬂ-ldp-lml riossmay | .

Il c#Ta mw trem membrared and —pm A0

plant) ::h;:::ld P Yy _‘_:,uh i

celitide gy YA

= f Yo-im

e )

The sedlmE;nt at the bottom of the tube is called pellet the less

dense component at the top is called supernatant e

g o j -r.iJ
‘h’ i l_'IL"th
Prof O 42la Elmarar — 7 %
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cell and Tissue Culture
. Cellang 17>

A o N _f-_————---.__wh\

E
=7 -3 s
» Invitro cultivation cuf tissues_ & cells at defined

tem serature(37C) using an INCUDALS
-suppﬁemented with a medium contammg cell

nutrients & growth factors(like animal ser_um) is
collectively known as t1ssue cu|ture

——— e, S—

kv

e P i

- Different tvpes of cells can grow in cultures as:

o B

white blood cells, flbrotﬂasts skeletal and cardiac

muscle, eplthellal trssue (lwer breast skln kidney)
and many different types c:f_tumor cells. s

"""f_.' -*,A_.!
Pecd Or #ela Elrmatar

e / - - N —

< Medlcal uses of tissue culture: : i
i

1- used in studying chromosomal patterns of individuals ....
Karyotyping, gene therapy
. jay .&ﬂ’ ":‘ R

-

2- Used in researches of cancer

o —— —
e W

3- Used in cultivation of bacteria, viruses, in order to
prepare different vaccination f-_-' ,

—_—

4- Study the effects of new drugs

Pl O Hala Bimasd




Different degree of confluency |

Pord D boala fliraras 1% J

+ apopulation of cells (clone)developed from a single cell
and therefore consisting of cells with a uniform genetic
make-up (phenotype & function}=- -

+ Cell lines have a limited life span, and as they are

T —

passaged Suil o

. _ . Sdialin s
.~ immortalized cell line 4 o

* Has acquired the ahilitybtg proliferate indefinitely.
* Itis obtained from subcultures of the primary culture
* Normal immortalized cell line: stem cells =+ ***

- ]

* Abnormal immortalized cell lines : cancer cells
o lp A0 by

Pred Bir Mals Elrrazar in
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3 e o--ull-r.-” L |I Labhl iy
] |
1
4 A |
I .
4
—_— ! — —
— - L)

xHistochemistry N B
Alkaline phosphatase enzyme immunohi tochg_nllatru
= _—___—_-_—-—'—'—'—_' e — e =5 —
Pl

preat Sr wala flmatar

.4 1=l Molecular analysis

R

It means (biochemical analysis/of certain components
of the cell. It is usually quantitative in nature.

“ad

Examples are:

* Protein-electrophoresis
* DNA - electrophoresis
« Fluorescent In situ hybridization ( FISH technique)

» Detection of certain ions in the cell e.g. Ca, fe....etc.
(n =T -

Beed O Hala Elmazar



=

s /O

: Flnlluﬂ :
Cover lTi| plivgy / Dhebiydratio Ir
. |
. 3 1

(o

'C '
, Q Processing ( J'
II\ Jration :_:;‘::i.:l ”‘i

f.n-"
‘"\ ) ﬂ: —‘\
. SN ‘m,..
Culting \\ 5/
\\_\_q\-‘-‘_ﬁ ;J' _/

Prof O Fala Llmazat

[{;’O Keep ol F‘lflﬁgﬁ Par ,S;..\.P[l.:]

S Bk, Fixation._- .
—_— g t»
. To maintain the tissue in as life-like state as possible,

. Sample for analysis is directly placed into a fixative
solution upon rerm:wal from the body
AN .}"‘

-
]

» Fixation is done as soon as possible to prevent au tolgsu
and to preserve the morph0|ogy

For IM: ROUTINE FORMALIN FXATIVES:
+ Formol saline ( 0/ )

— 1, 10% forma! saline: Most commonly used fixative
For EM: a mixture of Water (distilled)  500ml

» Glutaraldehyde Sodium chloride  8.5gm
* Osmium tetroxide Formalin 100m |

Prof O vala Elmazar ]



I -, T
" Major Steps in the Routine H & E

1. De-paraffinization-(removal of parafiin wax using

xykne)
2. Hydration-{graded alcohals to water)

3. Nuclear staining-Lsing Hematoxylin

4. Differentiation-A2id alcehol

5. Bluing-Ammon:2 Water

6. Counterstaining-using Eosin

7. Dehydration-(application of graced &lcchal to
100% alcohal)

8. Clearing-ylene (trensition from &'cahoi to non-
]usous reagents) -

o, Mote: Water-ising steps are not shown

_Iinutornati_c slides staining machine | l

1_ Steps of H& E staining L-'.-- .

. x . . el W
The clinical values of special stains +#2Ff -2 =
~a

Pesyis bl

s what type of tissue is there o

* H& E is general stains show
\ml.iil

- (Special stains answer specific questions like what type of ~ =
cells & what type of tissues there 2
e —_— 3ilver
Used in the diagnosis of medical diseases like Tichrome

-.-.L_‘:_hl_;__.j:

stain in_calsg_ci Liver Cirrhosis
+ Diagnosis of bacterial & fungal diseases| e.g. H. Pylori]
BN 2 il lori,

Citbesy ~ale Frea =
SR by s s @ Helie baCl ar

QI'-&J -

5P €cial  Staiw



Impregnation & Embedding =

gaELT J
Impregnation :

= Tissues are placed in molten snft parafiln wax |f b

— g "-I-I.-..

* The wax mflltrat'es the tissue & occupies all

the spaces that were originally DECUDIEd with water

Emheddmg.

 Tissue are placed in molten hard paraffin wax

- The tissue is placed in the [ '1( '_“
— Impregnation| | Embedding \

center of the paraffin, = \

T e o

which hardens asi |t cools |f
- paraffin block
™

e e,

3 b0 Bp D ma™

The steps required to take animal or human tissue from
fixation to the state where it is completely infiitrated with
soft paraffin wax then to be embedded in hard wax for

section cutting on the microtome.
10
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r.__‘('l ,|".'.—.0v )

e el

dvantage of fixation :
: issue by coagulatlng its protein =

. Hardens the t 8
stamln &
Jpa Facilitate the process of cuttmg g

exammatlon

..-1.|»-|J‘;“'J A

LN 1Y Aiew

Prevent putrefachon & stop autolytm changes by

killing bacteria

Preserves the molecular & morphological structure

L ]
e — . =

of the tissue

Prof Or F2laflmarar

>+27 == Dehydration & Clearing

Sy L gLat )
g:,a_;w.'lp Q :J%
Dehydration : Is done by treating the specimen with

= ascending concentration ofﬂ:—oﬁﬂ (50% - 70%~> 100%)

..... Gradual removal of water r from the sp speumen e
o .{_ﬁ,_.r“-_-"-_ = o w '
s (Hrinl) Gubis— WA o TerTe T 4 (os i
eule ]

”‘”)Clearmg with this process the tissue become translucent
the tissue is treated with :xylol or benzol ...to remove the

alcohol

™

P Dr. Hala flmazar



other by hydrogen bonds

They form the building bl_o_cks of
the DNA double hellx

ses on DNA

determine genc

- ——
_—
r’f_/// /A base air: is a unit consisting oy |
— L - " two nucleobases ‘bound to each
g - SH e —

sequence of bas
. tic code fﬂl’ atra trait

\

enome contains approxlmately 3billion"of/
ide in the 23 pairs of
leus of all our cells

The human ger
these base palrs which re5|

pd e papla Flrmazak

f
|
| ||
L chromosomes within the nuc

[ boatine) o i o

Fluorescent In s situ hybridization { FiSH technique):

Molecula
material. Use to localize the site of the genes on

chromosomes using a “a fluorescent probe 5 w2#

—hs ) g
fluorescent probe: > Kad

fragment of DNA or RNA of variable length which can be

r technlque used to wsuahze and map the genetlc

radioactively labeled (probe)” [ wems

—

It can be used in DNA or RNA T k%%
|

= T

samples to detect the presence

or absence of nucleotide |"" '!Lﬁ’

sequence that are complementary T LI
EITIRINY

to the sequence on the probe . o

[Useful in detect chromosomal abnormalities |

Prof Or Hala Elramar
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Poatm sl Yege Sk
Tlmsinhe sl srul {ysen et

i
Target Dok [ared prigs
et Foadew b B Jiat v il ity

Fluorascance In Situ
Hybridization [FISH]
Imaging Systama.
Market L = 5 —

wre o [Methods for study tissues *-

Dexty o
* 1-In vivo studies: within the living body . Study of

tissues after doing any experiment inside the living

body ( animal model based testing)
(_.}'l{_j| _5; _u._'._....f__,-.. EsJJu gj_,_‘,-.’./:::_;,\

oubsele
O

!
* 2-Invitro studies: outside the body Study of tissues

outside their normal biological
context ( cell based testing )

——

AlE e TA@ Bl

Prof Br Hala Elrazar




Untal‘ stain:
stain the|l|wng cells inside t [_he llumg anlrnal. Done by

s injecting the dye into Ilwng animal prIOr to examine the
tissue . E.g. staining phagocvtlc cells with Trypan blue &

e

Ind[an 'nk v a3 s Pk e MWD
FH;_ o - r'__"."l i 1 —-J‘."
T 1 Fa
i T e ) .
‘J!-—'—-::-—;.’r_.{(:l - 7 Blasd Smear = | secwnan gt
. P B : ™ Tacreph -_t‘. .:- Ie
(Neutral stain:’ | Comr AT
) . ) ) . LR
mixture of amdlc & basis stains to stain | ==
nuclei & cytoplasm < o=t 2 T - 5
e.g.|Leishman stain - stains blood films| ® '
/"= demonstrate blood cells @ :
st ( cicel o pags llr el lEae b 7 Be vata Hinazar .
t E'Gﬁ;\.ﬂl_-'_-b {'1_:'-#'-' et
P T R 23 J-‘!J P hed 30 Tea A9 .:—~— .-‘-I'_b
(‘Metachromatlc staln' - B P b L Gaah S0 e

Stain which gives the tissue’ new color different from that
of the stain e.g. Toluidine b!ue when stains Mast cells

gwes violet color {dlfferent from the & blue color of the

|
Hplay 0y
r -
A

Mast cell kD y )-“ i-k'." ¥
» »Jrichrome stains: (Fibrous tlssue}f;g“ i_ -'- o)
I.-l.\l'—""-'-. = 1P _'. *

) 3 stalns used in combination to give 3 colors to dlfferent A

tlssue Components e.g. collagen fibers

"l.l e e,
srof Dy tols Eimarar



] Fiol er fhea |
povaiiing Il. Freezing technique

b ectin,q ar

Fresh frozen tissues are cut using freezing
microtome [L('r:ry_dﬁtglt‘}_: The sections then
rapidly stained. ' )
Advantages: _

O T

+ Rapid technique for diagnosis of tumors.

fixa 'h“',-f‘;lb'dehvdration'i-&fr_\ifohtil_{ém_i_t:_eﬁé”’a_re used,

« ‘No fixatio
S0 useful for/igis_tuo_gh_@,njipal (enzyme staining) studies.

-F_'_r =
R _5:"-*-‘_;_"} ENEymE shrvcture bt 5 L
. " aeg r-'l [ oA able y
Disadvantages: ' ' ‘:_,',,L, i

2 ,
« Non serial & Fragmented sections .
« Cannot be preserved for a long time.

=2 Staining

+ The tissue sections that be studied using the light
microscope must be stained first since most tissues

—_ 2 wultlize

are colgrless S >

« Dyes (stains) which are basic or acidic are used
A~ P — ————




) [ >
;r RSN L sectionin ulj- ~
| N

[ _ . |
'| - Amicrotomeisa M}M‘iﬁgused to cu - \ |
| . " : i Y

| extremely thin slices of a fixed tissue block Ty |

known as sections.
| . it holds the block of h
‘center-against a sharp meta
block into thin sections (3-10 microns

ard paraffin with the tissue in its
| knife that used to cut the
) as it moves up

- s
ity et

=~  mounting A

[,Tissu_e sgct.iqns are put on glass slides sm&at:;d with
egg albumin}, warmed on a hot plate to dry the

e ——

Secti taine
ections are now ready to beGStained)

Pref O Halz Elmgzar
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ho85

A g H&E
& p%)
Lcr-ai:‘,rﬁdq Fosin

Staining - -

Used to wisualize &

o2

—

{..-{.M-.-j.;f b s ¢

Routine stains

Prid Dr Wals Blrmatar

.| distinguishthe different
- : parls of cells B tissues

Special stams
e.g. @gf& orceln
trichrome....etc

Common (Routine) histological stains H&E

<2
he, IQF”X_J;IM‘. 8 G’C‘_!.f.\

B

blue'basic-dye’( +ve charged)

Stains;ﬁ:ﬁ&@i}ggic —ve)
components of the ¢ cenl:
with a blue color e.g. EDW\\
nucleus, r-RNA +lpang

Par vt — |1rc.- Che |

asophilic structure=biue o *

ot Pl

redacidic’dye (- ve  charged)
. Stalnsfﬁasuc l(cationic +ve) “iader

\L'f"-

L4
components of the cell with f 1
ared colore.g. cytoplasm
(it has@scharged proteins)

i

Aclduphlhc structure= red mifee

1y Flemgeay

=
Ay umeat

AT

b e




~—

e —— e

__.-—"""_ —?.: -]i_,_n ?

e L .

fc;;r,--.g:«'a-m stain: stains e elastic fl!:ua-rs1 brown ( wall of aorta)
_.—._-_-_-_-_——- -
_ —_\,

SIWE]" Ag) stain: nerue.cell brown & reticular fibers black _ &=l

P T

o sy G ..H-_‘r'\ o i P ST w o S paarl
. y a0, ita Y i &
* Histochemicalstains: » I N IR . Wty
Stain ‘used selectively to |dent|fy & demonstrate enzyme or i

chemical component of the cells { e.g. alkaline phosphatase ® sy
enzyme) (Relate structureto function)

* |Immuno- hlstnchemlcal’ﬁacl stains: D, aamadiet

Laboratory method that uses antibodies to check for cert ',n, i
antigens ( markers) in a sample of tissue. -1

The antibodies are usually linked to an enzyme or a ﬂores'cence
dye ( Labeled antibodies). After the antibodies linked to the

antigen in the tissue sample the enzyme or dye lﬁttlvaté’d ﬂ' e
Iocallzatmn of the anhgen can be séen under the, mgcrosco |

‘J'-' ““-f‘
This method use for: \

Diagnosis of cancers ( markers) and can tell the difference
between different t types of cancer . Spemfu: tumor

e Y
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Prgf T vigla Elimarar

s By -

r'l!"““ rn.|(5= .

I 3 =" oo AF
Ty ey oy 2 L Led T At
‘._{ hil']l_’\] s . _/-nr_—‘ L __f I'.l1ﬂq 4 ‘_,-"':

1) cadade (e -
I F biapty o) — tumer 7

. C . 1t Pparaffin technigue
3} Lest in lab Fer ! : R

{hen  take o " Paiber T Shueky ¥ f-f";l:Pr;m.rf,H,r et mregl

« Technique used to prepare the tissues for light microscopy

« itincludes the foliuwin_g steps:

T -1 ¢ Permalin T p s Ny

- el . — e GlE r . ’

] 1. Fixation : in appropriate solution (formol saline) = =« =
—— e e e

2. Dehydration and clearing : in alcohol then xylol¢ 422>
3. impregnation & Embedding : in paraffin wax

4. Sictlomgm_@fhm E-CE.E‘EE_ s, Cin thin sliser) a2 b

e

5. MDP D_t}[:]g . Dﬂwg@ES _pir P R TN
6. Staining of the sections

Lo
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otein electrophoresis: (BL serum protein _electro

phoresis)

IF,,ﬂ.tems carry a positive or a negative electrlcal ch
they move in fluid when placed in an electrical fiel

arge, and
d. Protems

will be separated according to their charge & molecular

| weight (e.s. M protem in multiple mvelomw)

e e i i e i

DNA efectrophoresrs ) is technique used to identify & quantify
DNA fragments (DNA fragmcnts are(-ve charged).

Samples are Joaded into wells of an\ggarose or| acrylamlde"
geland subjected to an electric field, causing the negatively
charged_nucleic acids to move toward the positive electrode.

Small fragments will move faster than the Iargig_@_s
( DNA flngerprlnt geneii: |50Iat:on, dusputed @termty )

\

®

frrd—r—

DNA Ladder: DNA frapments of known lengths

@\/m used to estimate the size of unknown DNA
'ff' \‘ s

molecule -

Ecteny
i
P s
br—rm e D I
i I -.__"'I :_. Ty it Hit VT o
- -
- R -
i’ o &2 = Y1 o B
I . ol P e T
e i, Gl M O
¥ . - I~ Lo T
-~ 5 i
S 4
T |
[~ ]
Protein electrophoresis

P

506.5bp —>

4072bp
303 bp —
036bp
1636bp —>

1018bp —>

Fragment size usuallv referred
to as base pair {bp) The shorter
fragr_n_ents tra\rella_s_ter
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