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NTRODUCTION

Jtriculy SRealkking,  the skin is composed of three
distirert Cmponents. From the surface downwards, they are
the epidermin, the dermis and the subcutaneous fat .

Althoush the subcutanecus fat is  truly soft tissue rather
than akin,. its close anatomic relationship to the skin and
its tendency to respend jointly with skin in many pathologic

Brocesses warrant mentioning (Jakubovie and Ackerman, 1993).

Human eridermis is g stratified squamous epithelium
characterized by a high keratin content and by the ability tao
make cornified envelopes (Asselineau et al., 19881, Two
types of cells constitute the epidermis: Keratinocytes and

dendritic cells {Lever and Lever, 1990).

L - Keratinocvtes

Since Keratinocytes can be grown in tissue culture, they
Provide an interesting system to study histogenesis in vitro
(Asselineaun et al.., 19886). Besides, human epidermal cells
can be grown in tissue culture to provide sheets of cells
that can be transferred as a graft (Gallico, 199@). The most
obvious application for keratinocyte culture and graft is in
ratients with burns damaging ~more than half of the body
surface. Such patients have too few donor 8ites to provide
enough split skin grafts to resurface the area of the burn

after surgical excision (Hancock and Leigh, 1989).
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2 —~ Dendritic Cellsp:

Dendritic cells of the epideimis 1nclude thyen types
namely, melanocytes Lange:r hans e ] ey, and thdeterminate

dendritic cells (Lever and Lever ., 1994y .

I .- Melanocyteg ;

Melanocytes constitute a minor component  of the cell
Population in the normal  epidermig. being  scattered  at
relatively iow density throughout the entire epidermal sheet .
Melanocytes in tissue enltog e e eanijy it inguished [ rom
keratinocytes by their morphological characteristics. While
keratinocytes have a 1ound oy polvgonal shape, melanocyteg

appear bipolar or polydendritic (Eisinger and Marko, 1982) .

II. - Langerhans Celln (LCs) .

Langerhans c¢o1] (LY 15 a morphotlaogyea) distinet type of
macrophage that Probably plays an portant, o) e 1 var 1ous
immune responsgses . Other pocaibhle Lanetions an requlat ion of
epidermal diflerent tat oy anel Thesy yole gqy drscase glateg ge
mycosis fungoides i1 o curvent Iy Upiedey: juvostqution

(Jakuboviec and Ackerman, 19973)
The connect 1vo tionge o f thie devmig conagisto e f

collagenous and elastic fibyes embeded dnte gy onnd sbol anea

All three Components e oy e By b abitact o (heever arned
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Lever 1990 . Faba oy byt - Can e Sustained gy, taimong e o)ty e

for about Litty gener ot 1o (Wl Lt and Lot ael, 19h7)

Human Sebaceons cal g der 1ved Lrom sebivcoous glands

have been cultivaterd in vitre and character isad fopy (rowth

lipid content and keyatin composition (Dayan et al., 1991y

* Aim _of the Work

The aim ot this work i Lo review (e literature about,
the POss1Ibility of cultin ing S B PRTRVINTES cutaneon:s: calig in
vitro aiming at finding a Curative line in the management of
different skin diseanng sneh an Vit aga, by gy and  loeg

ulcers,
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KERATINOCYTE _CULTURE

Human epidermis is composed of closely packed cells with
very little intracellular matrix. Most of epidermal cells
are keratinocytes which Synthesize keratin and are eventually
lost by desquamation. This loss 1s compensated by permanent
proliferation of basal cells so that the biclogy of living
epidermis is dominated by keratinization and regulation of

growth (Prunieras, 1979).

The epidermis is built of two parts, each consisting of
multiple cell layers. The inner part contains living cells;
the outer, cellular skeletons, or corneoccytes. In the living
part of the epidermis. the keratinocytes Prepare to form
corneocytes by becoming increasingly specialized through a
process of terminal differentiation, followed by programmed
cell death. Indeed, the keratinocyte is the only cell type
that carries out its functions better when it is dead than
when it is alive (Green, 1991). Besides Keratinocytes, there
are other epidermal cells such as melanocytes and LCs. But
in contrast to keratinocytes Wwhichaccomplish their biological
function (Keratinization) independantly of other cell types.
the functions of melanocytes and LCs are more or less
dependant upon their interactions with adjacent keratinocytes
with which they form some sort of epidermal "symbionts". For
example skin pigmentation is largely influenced by
interactions between melanocytes and keratinocytes. Alsc

contact between these latter cells and LCs are important in

-4—
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epidermal TMMUBO L OgyY (PN o) o Lazog

Tissue culture 15 not A new field. Althongh 1t hegan
more than 100 vyears ago, it did not have any practical
ctonsequences or much influenced scientific research until the
1940s. At that time, use of the technique of dissociating
cells from anothe; allowed greatm proliferat.ion  than could
be obtained fi o tissue (tagment s, But oven today most of
the estimated 200 cell types of which the human body g
composed can not uultipiy exlensively under any  cullure

conditions (Green. 1991y .

The culture of e pirdermal  cells has Leen  attempted for
nearly half a century  using epidermis from a vari ety  of
sources (Table 1) and in vartous otateas (Table | ) (Haolhroolk

and Hennings, 1983).

. ANIMAL SOURCE OF TIO0uE

Human: Neonatal foreskin. adult =urgical Samples; all
reagrons: o)t Biopsy snecimen:: . all rergione;
iucal mucosa: paof of cuction bl rat oy

Rabbit : Far. body, cornea, oesaphagues

Mouse . Fibryonie, neonntal, adiylt body : aeaaphingna ]
mcaonag .

Chicken: Embryonic 1imb buds. embryonic sicin,

Rat: Body skin; Lingual mucosa

Cow: Snout .

Dog : Body =i,

Table TI. SourcesﬁBfw(;;ir(—iér_;n'is
Holbrook and Hennings. 19873
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Tabile 171 .

CULTURE TYPE

Organ culture

Explant culture

Cell culture

Suspension culture

Graft cultures

Combination cultuies

(After Holbrook aud lennings, iog3)

The different

Typos o opidey innd by e

CHARACTERISTICS OF THE MISTHOD

ﬁﬁl[ureé are usually estabhlished to main-

Pl tutl thidckness ko gamplen are
attached to the cultyr e dish and (usual ly)
submerged in mediwum.

Cultures are eastahl iched pDrimarly to ob-
tain an ontgrowth o 4 Stratified sheet of
epithelial cells from full-or split-
thickness skin  explants, samples are
aenerally attached  to the ;i ahr, but  aome
Ploat dng cultur e ar o aloo carried out .

Cells are dispersed 3
substrate; inocutated cellsg may be pure
populat tons  of  Jey abinocyt o, epidermal
cells including melanocytes and langerhans
cells, or cocultures  of epidermal cells
and fibrablacta.

and plated on a

Dispersed epidermal cells are inoculated

into a medium  such as methyl cellulose
which snspends and Isolates single cells,

Explants of skin, sheets of epidermis. and

or dispersed cella are transplanted onte a
brepared  graft bed oy tniected intoe the
body

Hot A caltnye system bt an exper iment ol

srbuat 1o whiege e ) fo al e rovi o in one
type of  culture when transferred to  a
second  or  even  third Lype of culture;
CodL . erplant cet] dqriatil.

systems were designed with 1t he obliect of

establishing an in vitro mode] for use in investigating
problems such as 1) chemiocol Carcinogaesjo, (A4 wiannd
repair, (3) dermal- epldermal interaction, (4) drug toxicity,
(3) cytopathic effects of viias infect ion, t6y) allergic
reactions, (7) epiderma | morphogensis, (83} Eiasue

antigenicity, (9}

tmochinlal g Y il teront iat yon Al
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proliferation by pharmacologic and physiclegic agents, and
(10) cellular aging. The design or selection of a culture
System depends on the specific question to be explored

{Hoibrook and Hennings. 1983)..

METHODS AND MODIFICATIONS OF KERATINOCYTE CULTURE

Different methods were done for isoiation of
keratinocytes 1in culture., some of these methods were done
using animal skin such as guinea pig skin and others using

adult human skin.

1. The cultivation of cells from adult guinea pig epidermis

Thin slices of guinea pig skin were obtained from the
dorsum of the ear. These slices were floated for 30 minutes
at 37=C on a 0.15% solution of trypsin 1/250 in a buffer-salt
solution. Thereafter they were removed, placed keratin side
down in a petridish and the dermis lifted off Wwith fine
forceps. The epidermis was then stirred in a small amount of
culture medium which consisted of 60% Hanks balanced salt
solution containing 0.5% lactalbumin hydrclysate. and 40% of
horse serum. Antibiotics penicillin, Streptomycin and
tetracycline were included. This method of trypsinization
results in the loosening of the cells at the dermo-epidermal
Junction and scraping the epildermis gently releases a
suspension of epidermal cells. It was found that for

approximately 60mg net weight of skin slices. 1.5-2ml. of

-7 =
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