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Inflammation
—_—
First Ccnturg C I~

Greeks first éescribc& inflammation
Rubor — Calor — Do]or — Tumor

redness  heat Pain swe”ing

Seconcl Centurg

Romans — not to be outdone added

| oss of function
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Inflammation

_—
Normal Necessarg Nomspeciﬁc

mechanism of response

Frimari]9 a localized process

but can become sg)stemic

(_ombination of cells and mediators
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(:auscs

¢ anything and cverything that will alter

the homeostasis of an area

m UMass Dartmouth



Inflammation at the visible
level

SE— 1

<> Acutc nerve reflex response
< starts within seconds
<  causes immediate vasoconstriction

<> hclps to limit damagc
< divides into atterent (&i]ation) and

efferent (constriction)
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Inflammation at the visible

level

— e

Acute vascular response

<  starts within seconds and last for up

¢

to 20 minute

S

vasodilation = more blood to the area

K

— DN

— 95
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Inflammation at the visible

level
H

\/ascu]arﬂare

< scratch the skin — blanches
<~ FLARL

& Tinlarged arterioles — redness
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e Inflammation at the visible
! level
Acute Ncrve Réﬂex Response

& |ncreased vessel Pcrmeabilitﬂ

< WHEAL

localized swe”ing due to Plasma leakage

< SWELLING
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i AP Inflammation at the visible
B sk level
Acute Ce”ular Responsc

< hours to clag
< Lcukocgtes: granulocgtcs and

momocgtes

< Tlatelets and/or fibrin formation

Coowoelln
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Inflammation at the visible
level

SE—

(_ombination of increased

intravascular blood cell and extravascular

Huid accumulation

pressure causes heat




Inflammation at the visible
level

(_ombination of red cell increase, swe”ing,

pressure increase, and damaged tissue

Fair}
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Inflammation at the cellular
level

L a——
Granulocgtes

Diapedcsis/chemotaxis




Inflammation at the Cellular

level
H

Glgcoproteins

mannose, galactose, focuse

and maybe glUCOSC

Bind to neuraminimic aid

(sialic acid)residues

Made in the liver
Induced 139 lnterleukin ~ 1
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Inflammation at the Cellular

level
H

CICC’EiﬂS and Adhesion molecules

T ether granulocgtes to site
Regu]ates T lymph activity

i. | ow expression~ recognition
2. High expressiomincreased transcription
and surface Protein communication

3. Return to lowwmemorg acquisition
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Inflammation at the Cellular
level

(39c<:am~i

Glycosglatiomcﬂcpcnéent cell

adhesion molecule-~1

Found in ]3ml:>lw node

endothelial cells

Binds to | ~Selectins
to stimulate T lgmphs
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http://en.wikipedia.org/wiki/Cell_adhesion_molecule
http://en.wikipedia.org/wiki/Cell_adhesion_molecule

Inflammation at the Cellular
level

|

P _Selectins
Bind to neutrophils,

monocytes, eosinophils,

memorgo«egector T -ike
lgmphocytes, and natural killer

cells

Includes | ewis A and | ewis X
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http://en.wikipedia.org/wiki/Natural_killer_cell
http://en.wikipedia.org/wiki/Natural_killer_cell

Inflammation at the cellular
level

F-Selectins

I"ound on activated

endothelial cells

Bind to ncutrophils,

monocytes, eosinophils

Stimulatecj }39 | 4and]]l -13
7 LN




Inflammation at the Cellular
level

— @ @ -—
CD»4

Ce” surface g]gcoprotein

I" nhances individual cell

migration and

cell-to-cell adhesion
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Inflammation at the Cellular
level

\arious cell
adhesion
compouncjs cause
granu]ocgtes to
engage in tight
adhesion to blood

vessel endothelial

wall
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Inflammation at the Cellular
level

Various cell
adhesion
comPouncls cause
granulocgtcs to
engage in tight
adhesion to blood
vessel endothelial
wall
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Inflammation at the Cellular
level

H
Diapeéesis/chemotaxis

Chemoattractants —

too many to list
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Inflammation at the Cellular

level

H
Diapeéesis/chemotaxis

|CAM-1

cell surface glgcoprotein

exPrcssecl on endothelial cells

binds to granulocytes, f:ibrinogcn
and FactorX
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Inflammation at the Cellular
level

H
Diapedesis/ahemotaxis

FECAM-1

platélets, monocytes, neutrophils,
i -

makes up a largc Portion of endothelial

intercellular iunctions
J

leukocyte transmigration, angiogenesis,

and inteorin activation
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http://en.wikipedia.org/wiki/Platelet
http://en.wikipedia.org/wiki/Monocyte
http://en.wikipedia.org/wiki/Neutrophil
http://en.wikipedia.org/wiki/Endothelium
http://en.wikipedia.org/wiki/Cell_junction
http://en.wikipedia.org/wiki/Leukocyte
http://en.wikipedia.org/wiki/Angiogenesis
http://en.wikipedia.org/wiki/Integrin
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Inflammation at the Cellular

level

@ Microbe adheres to phagocyte

Y - \ j y
= 2 \\\______.__—\R —

® Phagocyte forms pseudopods that
eventually engulf the particle

containing antigen
(phagosome)

@ Phagocytic vesicle js
fused with a lysosome

Phagolysosome

(@ Microbe in fused vesicle. ‘
is killed and digested by 2
lysosomal enzymes within
the Phagolysosome, lea ing
a residual body

A ‘E-))—Residual body ' |
|

»
® Indigestible and"
residual material

) N I8 removed by
(205 | exocytosis:
.]l' %, | s o

=N

-

m UMass ‘ Dartmouth



Inflammation at both visible
and cellular level

—_ e

Granulocgtcs accumulation
Dead and éﬂing cells

(Pu5> attract monocgtcs
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Inflammation at the invisible

First phase - inflammation Second phase - prolonged inflammatio-

PMN activation Mononuclear shift
Neutrophil IL-6
recruitment receptor :
g shredding é) D IL-6
——r slL -6R complex
Ry e Y S : Monocyte
7 % recruitment
A ; )

Environmental

Chemoattractants 2.
recruit ngutrophils MCP -1

Local acute
inflammatory
response

Endothelium
> activation

Autoantigen Promotion of neutrophilic
apoptosis

gp130 mediated
trans-signaling

Holiday Tnn

MCP -1

Y

Macrophage phagocytosis m UMass
. Dartmouth



Kcmoval of dead/ dging

cells occurs Prior to

rchaccmcnt with newer
cells

Prime time for rc~irj ury

inaPProPriatc
rcplaccmcnt = 5carring
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Acute vs chronic

—_— -
Chronic Inflammation

« The result of a balance between continuing tissue
damage on the one hand and eradication of the

damaging stimulus followed by healing and scar
formation on the other

- If the damaging stimulus eradicated or neutralized then
further tissue necrosis does not occur and the repair
response progresses to complete scarring

— If the damaging stimulus cannot be eradicated or neutralized
the balance between tissue damage and tissue repair is
maintained in a stalemate and thus chronic inflammation will
persist, often for years

Holiday Tnn
By The Bay
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Continuation of Inflammation

— e

Granu]ocytes transmit

inflammation bg

releasing ASC specks

mpoptosi&associa’cc& 5Peci< Protein with

a Capase Rccruitmcnt &omain)

bacteria-sized clumPs of Protein kcg

for cgtokine maturation
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Holiday Tnn

The release of the pro-inflammatory cytokines IL-1b and IL-18 in their mature/active forms is dependent upon the
proteolytic cleavage of their precursors pro-IL-1b and pro-IL-18 by active Caspase-1. Caspase-1 itself must be cleaved
from its precursor (pro-Caspase-1) by the inflammasome, a multimeric protein complex. This process is dependent
upon 2 distinct signals. The first signal is the action of agonists on the TLR receptors, an example of this being LPS,
leading to NFkB activation and formation of the IL-1b precursor finally driving the activation of the inflammasome.
The second signal is the dependent on the activation of the ATP-dependent P2X7 purinoceptor, a ligand-gated ion
channel, leading to K+ efflux driving the activation of the inflammasome.

q p65
s g
..
3 NF-xB
hd

>
-~

[ Pro-IL-18 l

Pro-IL-1B ]

Secretion of
mature
active: The
IL-1p Inflammasome
IL-18
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Continuation of Inflammation

—_ e

ASC specks accumulate
outside the cells at the

same time the cells were

undergoing Pgroptosis, a
strategic form of cell death
that allows infected cells to

kill themselves.
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CONtinuation of Inflammation

—_— s
Frotein aggregates are

comPonents of
imqammasomcs, which
sense Pathogcns and
cell Aamagc and set off

innate immune

inflammation
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CONtinuation of Inflammation

—_ e

ASC SPCC](S stimulate
1l 1-B extraceuu]arly.

Macrophagcs ingest the
ASC sPccks from

thc extrace”ular space
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CONtinuation of Inflammation

_ -
Macrophages can

take u releasea

AS SPecksj

Pcrpetuating the

immune response.
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CONtinuation of Inflammation

ASC sPecks activate o

macrophage
inflammasomes, restarting
the whole process and
multiplging inflammation.

Il-lp.‘
m UMass ‘ Dartmouth




Atherosclerosis

Arterial ‘
Lumen
y - > 4. macrophage

Monoéyie —
differentiated to '/

2 Apoptotic
- a macrophage Foam Cell %'

bodies

Tissue
factor

7 ROS

\( ' Eipi d &\-P Cytokines

() MCSF droplets  MMPs

receptoro
LDL beirfg taken up
by macrophage
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Chronic Inflammation Can Lead To...

Cancer

Cardiovascular

ox: diseases

diseases

Diabetes Il Alztheimer
Autolmmune Neurclogical
diseases diseases

Arthritis
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Testing?
e ———

\/\/c have

ergthrocyte sedimentation rate

valid onlg it inflammation is Present for more than ~1
week

valid as comparison onlg — not the sgcchcic value but

the delta from the last time and the time before
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Testing?
e ———

\/\/c have

Cross~ Keactive Frotein

reflects acute stages of inflammation

limited associations with Phgsical ]:)encormance

is associated with mortalitg risk
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Testing?

\/\/c have

]nterleukin 6

controls the transition from acute to chonic

inflammation bg changing from Po]gmorphonuclcar
neutrophi]s to monocyte/macrophages.

exerts stimu]atorg effects on T~ and B»«c:e”s, thus

Favoring chronic inﬂammatorg responses.
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Testing?
e ———

\/\/c have

Serum Amgloi&

IS Positivelg associated with chronic inflammation

such as Chronic Heart Disease

is lowered with anti-cholesterol medication use
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Testing?
e ———

]nclivicﬂual cytokine release

Multiplcx cgtokine Promciling
Superoxicle release

Neutrop!ﬁil elastase assay

Cgclic nucleotide accumulation

(sene exprcssion Proming

Cgtotoxicitg assays
BUT expensive and time consuming
EL]SAS, \Western blots and micro- arrays, real-time FCR, cell

cytometry, manual Patch clamPing and spechcic activity assays
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Testing?

We will (evcntua”g} have

So]ublc adhesion molecules

E_-selectin)

F~sc]ec’cin)

intracellular adhesion molecule-1,

vascular cell adhesion molecule-1
Cgtokines

interleukin-1B,-6,-8, and -10

tumor necrosis factor-a

Holiday In
By The Bay
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