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These act partly through the flow of exudatesjinto
the tissue & partly by the phagocytic & microbial
effects of migrated WBCs. :

I it
i fﬁ exudates dilutes chemical
and bacterial toxins & enhance their carriage by
lymphatics.—-Lj ks o 215
. The proteins present in the
exudates include antibodies , which have been
already present in the plasmaas aresult of previous
infection or immunization. These antibodies attack
injurious agents in an attempt to destroy them

immunologically. |
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Fibrinogen of the blood is -

included in the exudates which is transformed into
fibrin . A network of the deposited fibrin is seen in
the inflamed tlss¢e forming a mechanical barrier that

Fcl es the movement & spreadof bacteria, it may
also aid in their phagocytosis.

Bacteria in the inflammatory exudates , whether
free or phagocytosed , are carried to the lymph nodes
by lymphatics. There they mount an immune
response, which providesantibodies & cellular
mechanisms that may appearafter few days and may
remain for years. These immunological mechanisms
help destroy microbial agents.
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1 Swelling : of acutely inflamed tissue may have serious
mechanical effects e.g in acu itis causes
g 3% bRinge W & 1L 7

suffocation in children o
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2 Rise in tissue pressure: " y#\& S vetenio T

Inflammation when is confined within a

space cannot expand, the result is an increase in _
tissue pressure and this interferes with cell function

and the blood flow, the latter leads tqQ ischemic injur
Ze{}Maﬁ&h Ot(i‘l causeI:I}ncre)asgd
intra cranial pressure and even death.

—— Similarly osteomzelitis leads to bone necrosis due

to ischemia caused ypressqgl;hejxg%ul?}ggcilﬂ ‘-f—?f-jflsj N

Sever allergic reaction: e.g. to pollen may catise sever

asthma & dyspnoea, this may sometimes be so sever
as to w
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SYSTEMICEFFECTS OF INFLAMMATION

These effects are collectively called

@
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_ Theyinclude fever, malaise (feeling o%being sick),
G anorexi

anorexia (lOSSé)f ﬂ)atite ), insgfnﬁ’f/a‘, hyLI_tenﬂl,

accelerated degradation of skeletal muscle
ij;j:ﬂvproteins,increased@hepatic synthesis of a variety of
proteins (e.g.;complement & coagulationproteins), & ...

~alteration in the circulﬁﬁav BCas s (WRC) £l
The most important mediators of the acute—phas%j
reaction are the cytokines , produce
mainly by WBC in response to infection, or to W L
immune & toxic injury, & are released systemically, . z=%=
frequentlyin a cascade. nelte
both acton the

-vialocal PGE production to
induce :
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IL-6 stimulates the hepatic synthesis of several plasma

proteins,

(1)Fibrinogen; elevated fibrinogen levels cause RBC to
agglutinate more readily, explaining why inflammation is
\’&j;f\ associated with a higher ESR .

27" 5| (2)C-reactive protein (CRP) & serum am?rloid A

Y (SAA) proteins, both bind to microbial cell walls, & they

| mayact as opsonins & fix complement, thus promoting

khe elimination of the microbes.
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___Leukocvtosis (increased, mature, white blood e,
cell count in blood) is a common feature of Dbuchocges

inflammatory reactions, especially those induced by 2
bacterial infection.

WBC count typically increases from a normal 4,000 to
10,000 t0 15,000 - 20,000 cells per micro liter, but may

W climbas highas 40,000 to 100,000, a so-called
l Leukemoid (leukemia-like) reaction .
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Most induce selective increase in
polymorphonuclearcellscalled (neutrophilia),

\V\ o((l“,‘(. |mq WM’W\

| while parasitic infections & allergic
ﬂ characteristically induce
eosinophilia.

] Certain@ like infectious mononucleosis, mumps,
& rubella cause selective in lymphocytes (lymphoeyiosis).

)

]

eucopenia

Severe bacterial infections (sepsis), especially by gram-
negative bacteria stimulate the production of huge
q[tlantltles of several cytokoines, notably TNF, IL-1, IL-6, &
IL-8, resulting in septic shocl, which is usualfy fatal.
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Introduction :

When injury & any associated acute inflammatory response
has resulted in necrosis of specialized cells and damage to the
surrounding matrix , the host response must include attempts

pm, at replacementof the dead cells by healthy tissues.

Thisresponse is referred to as heal mg=1 , and comprises two

processes:

. @B ) AN =ik Ll
@Reg eneration : replacementof the specialized cells by
proliferation of those surviving,.
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"D CEnnéltiveé tissue response : called repair,
characterized by the formation of granulation tissue and its
subsequent maturationi.e. fibrous scar formation .
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Although the fibrous scar is not normal, it provides
enough structural stability that the injured tissue is
able to function.

Commonly, repair involves a combination of both
@generation & scarformation in varying degrees
like i

ver cuthesis

Fibrosis:describe the extensive deposition of
T4l collagen that occurs in the organs as a consequence of
, OT ,e.g.,
myocardium, lungs, liver, kidney, & other organs.

If fibrosis developsin a tissue space occupied byan

inflammatory exudate it is called organization
(e.g., organizing pneumonia, organizing pleurisy).
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Tounderstand repair, we have to know the

(1) Control of RS
(2) Theroles of in tissue
homeostasis.

(3) Functions of the
& how it is involved in repair.
The roles of in the

proliferation of different cell types involved
in repair.



I- The Cell Cycle

The key process in the proliferation of cells, are DNA
replication & mitosis. The sequence of events that
control these 2 processes is known as the cell cycle.

The cell cycle consists of the:
(1) Presyntheticgrowth phase 1 (Gi)
(2) DNA - synthetic phase , or (S)
(3) Premitotic growth phase 2 (G2)
(4) Mitotic phase (M).
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Prom;auon = MECHANISMS
REGULATING CELL
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pifferentiation ~ POPULATION.

Stem cells
Baseline cell population Y'Nw\ ditrengioted
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Cell death (apoptosis)
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Figures8 : Cellcycle. Diagrammatic view . F3-3: Cell cycle stages



SomaticCellSaredVIHEANRTDN (fci- - «! s KNS 3,5 gt 0
DEabilecells : These cells are capablelohegeneration

they have short life span and can multiply throughout life under normal
conditions, like skin epidermal cells , gastro intestinal tract, respiratory

tract, genitor urinarytract lining epithelial cells & bone marrow cells _
after injury these cells under go FESEHEIHONNENCOMPIEIETESOTATOND!
giemormalarchitectureparticularly if the injury is mild and transient.
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2_ . These cells undergo multiplication during efbfyogenesis ,
but then cease multiplication when growth ceases. They have longer life
span and slower mitoticrate.

They retain their mitoticactivity during adult life and can undergo
proliferation when stimulated afterinjury, so that some regeneration of
dead tissueoccurs in such cells like liver cells , renal , adrenal, pancreatic
cellsalso the fibroblasts and osteoblasts.

f-s l{_,l P,
B

: Such cells are highly specialized like neurons
,the myocardial & thestriated musclecells .They haveverylong
life span and no mitotic activity, once injured they never

regenerate ——— i A cae o? wyty Yl eplaced by Scof HSsue
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Stem Cells (SC) oyt (e
In most continuouslydividing tissues, the mature
cells are terminally differentiated & short-lived .

As mature cells die in these tissues, they are replaced
by the differentiation of cells generated from their Stem

Cells.

: : I Wb
Therefore, there is a homeostatic equilibrium ={ ;
between the:

(a) Replication & differentiation of SC, &
(b) The death of the mature fully differentiated cells.

Skin epidermis & the GIT epithelium, are good
examples . In both, SC have been identified nearthe
basal layer of the epithelium.
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Stem Cells are characterized by two important properties: w-\« ke
A. . Self-renewal capacity . -2cs i3 e & wor

2= @l
B. .Asymmetricreplication,—iisvers L
. o o Shom) s RN B M o as WUlsIcre
which means, that after each cell divi§ioh some progeny'enf/ee; D
a differentiation pathway, while others remain
undifferentiated, retaining theirself-renewal capacity.

SC with the capacity

(pluripotent Stem Cells ) — i ats o2 o st s (o

Stem cells are of two kinds : N e WWppe e

1- Embryonicstem cells ( ES cells ) : These are theimost -

undifferentiated stem cells , theyare present in the inner cell
mass of the blastocyst , and

. Under apropriate culture conditions ES cell can be

induced to q like neurons,
cardiac myocytes, livercells ...etc. MeSodonn

F@Eokozylejm g(g\\iw e

DL wdoolofm




. >

also called t s, these
are less undifferentiated than ES cells and are found
among differentiated tissu organs.

W
Although like ES cells have self-renewal capacity ,
butitis alimited propert ted property, and their lineage ...t ;-
potential i.e. ability to give rise to specialized cells ™"

restricted tosome or all the differentiated cells of
that tissue ororgan . These are present in the

& several other tissues of the adult
iNdividuals. i e asi Wiy b b mmse st oopy o (s Ll b (oo ) IS5
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o J;thmg}g& erPtHe%nswely studied
e are the he found in the
bone marrow , as well as from peripheral blood ,

after mobilization by certain cytokines
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Bone marrow SC have very broad differentiation

capabilities . Theycan differentiate into@m cells
lineage as well as being able to generatgi ai
cartilage;bone) & @EC).

In clinical practice , marrow stem cells are used for
treatment of leukemia & lymphoma.

The ability to identify & isolate stem cells have given rquz
rise tothe new field of ( Regenerative Medicine ) its “ "
main goal, is the

damagedorgans (e.g., Myocardial Infarction ) using

Embryonal Stem cells oradult SC.

One of the most exciting prospects in this field is of
SC therapy known as (therapeuticcloning) .
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The main steps involved in therapeutic cloning, using
ES cells forcell therapy .

In this procedure:

(2
(1)The of a cell (e.g., WBC) from a

patient (e.g., with MI or CVA) is introduced into
_—«aclgb 9N Aoy

(2)The oocyte is activated & the zygote divides to
become containing donor DNA.

(3) The blastocyst is dissociated to obtain ;

(4)ES cells are capable of differentiating into various

tissues (e.g., myocytes or neurons), either in culture or
after transpiantatlon into the donor.

Thegoal is to repopulate the damaged heart or brain
Ce SO t epatient, ° 1 ° ) 17 4 e ==
I 1d1 1 __\_//ﬁ




Patient's cell Enucleated cocyte

Nuclear transfer

Nuclear transfer |
embryo |

F 59 : Steps
involved in
oy therapeutic
vl iy SRS cloning, using
~ Z‘fj = embryonic stem
(ES) cells for cell
therapy.

Nuclear transfer L
blastocyst
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cells
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- ECM is a dynamic, constantly remolding .,

- }@W synthesized locally, *#+
-4 arrange into a network that surrounds cells, &
constituting a significant proportion of any
tissue("ECM sequesters water, providing
>firmness to soft tissue & minerals, giving

crigiditytobone. o7 o .

By supplying cell adhesio & a reservoir
f(M_EJMGF) , ECM regulate the
roliferation, & differentiation of

movement E
the cells within it
thecells within it




ECM occurs in 2 basic forms:
® Interstitial matrix l§+%41e)5 0 ECI

&) Basement Membrane.

Interstitial Matrix :

Present in: (1) the spaces between cells in connective tissue .

(2) between epithelium & the supportive vascular &
smooth muscle structures.

szé (Its major constituents are: ) o
sl Mk pfibrillar collagen (types]I, 11, 111, V)
@nonfibrillar (IV) collagens
fibronectin mw wolegule

Qelastin . |
— laco3e owivo glﬂf-‘“\s-
gproteoglycan (4> oo 1o

2hyaluronate &jothers.
ﬁtheﬂl&g bymesenchymal cells (e;. g
morphous

ME@/ fibroblasts) & tends to form a three-dimensional
Shik d
Mo )

gel.



F 60 : Major components of Extra Cellular Matrix (ECM)
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INTERSTITIAL MATRIX
Type IV collagen /j Fibrillar collagens /2 /5
Flastin

genlal: .
Laminin 3 % Proteoglycan and ross-linked § £
hyaluronan . .y o 5 Iagen triple helices Proteoglycan
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Basement membrane (BM) ;- spidim % 2523

The interstitial matrix in connective tissues
becomes highlyorganized around epithelial

cells Epithelial Cells & Smooth Muscle Cells
forming the specialized BM.

BM lies (sits) beneath epithelium forming a
plate - like chiclken wire mesh. >
i M —— 21011
~~amorphous non fibrillar type IV collagen ,and
o proteoglycan Quesmchgel <ol |
. fz‘f’(WiuM Qoged O Ere
Itis formed bythe underlying mesenchymal
cells & overlying epithelium.
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Figure 61 : Bronchial mucosa showing basement

membrane (arrows)

Figure 62 :Renal glomerulusshowing basement membrane
(pink colored)
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