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GRANULOMATOUS INFLAMMATION

* Definition: specialized form of chronic inflammation
characterized by formation of granulomas.

* Granulomas: are characterized by collections of activated

macrophages, often with T lymphocytes, and sometimes
associated with central necrosis.

* Jwo types:
1. Caseating granulomas and
2. Non-caseating granulomas
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Pathogenesis

No demonstrable toxins

Virulence mycobacteria reach the
alveoli

Macrophage - initiates
phagocytosis, but unable to do so

— bacterial sulfolipids inhibit the fusion
of phagocytic vesicles with
lysosomes

multiply in the pulmonary
epithelium or macrophages

2 to 4 weeks - destroyed by the
immune system, but some sunrivE
and are spread by the blood to

extrapulmonary sites

Ability to survive and grow within
host cells




PATHOGENESIS OF
GRANULOMA FORMATION

Events that give rise to the
formation of granuloma anad
role of cytokines in the
pathogenesis of granuloma
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Cross talk between Lymphocyte

Granuloma

' ' 'JC. MNoninfected

l macrophage

©® ("".

\@‘*CC

Infactad
macrophage

THR: IL-1 IL-6

@ ) o
I 4
..Ir ’ . i

Foam cell

Tyl lymphocyte




IFM-y
Parforin
Grarul Zir













Langhans' type giant cell

‘Epithelioid’ macrophages

Caseous necrosis






Two main types of Granulomas

are incited by relatively inert foreign

bodies. Typically, foreign body
granulomas form when material

such suture are large enough to
preclude phagocytosis by a
single macrophage

These material do not incite any
specific inflammatory immune
response.

The foreign material can usually be
identified in the center of the

granuloma. by polarized light
(appears refractile).

are caused by insoluble
particles, typically
microbes, that are capable
of inducing a cell-
mediated immune
response,






* Foreign body type * Lang hans type giant
iant cells cells




Inflammatory multinucleated l|l-!l'||.' cells Tumor giant cells
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TB may be
pulmonary or
extra-

pulmonary

Pulmonary TB

18 maost
common form

SYMPTOMS

Main aymptoma of

Pulmonary tuberculosis

Central -
- appelile loss
- fatigue
Lungs o
- chest pain
- coughing up blocd
- productive,

prolonged cough

Skin
- night sweats,
- pallor







Ghon focus & Ghon complex
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Mib-induced
upregulation of MMP

Necrotic
macrophages
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replication







Transmission of Mth

Initial infection and
replication of Mth

in macrophages

Granuloma cavitatio
and dissemination
of Mtb in the lung

Infected
macrophages

Recruitment of
Innate and
adaptive immune
cells

Infected cells undergo
necrosis resulting in

the formation of the caseum Solid granuloma,
containment of Mth
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Lab diagnosis

* CBC & ESR

* Special stains-ZN stain highlights acid fast
bacilli in sputum samples

® Microscopic examination-revealed
caseating granulomas

* PCR (Molecular nucleic acid techniques)



Diagnostic tests
e —————————

Z{Microscopy “ Tuberculin skin testing
“)Culture (151)

“IMolecular nucleic acid

O Interferon y assays
9 Antigen detection

" Phage based assays
2 Liquid
chromatographic tests

0 Serological tests



@ Microscopy

smears stained by the Ziehl-Neelsen method.

M. tuberculosis in urine

M. tuberculosis in sputum




Colonies of Mycobacterium
tuberculosis on
Lowenstein-Jensen (LT) Medium




Tuberculosis
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GRANULOMATOUS
INFLAMMATION

Infective causes: Non-Infective causes:




TABLE 2-8 - Examples of Diseases with Granulomatous Inflammation

Dizsease
Tuberculosis

Leprosy

Syphilis

Cat-scratch
disease

Sarcoidosis

Crohn diseasa
(inflammatory
bowel disease)

Cause

Mycobacterium
tuberculosis

Mycobacterium
feprae

Treponema pallidum

Gram-negative
Bacillus

Unknown etiology

Immune reaction
against intestinal
bacteria, self-
antigens

Tissue Reaction

Caseating granuloma (tubercle): focus of
activated macrophages (epithelioid cells),
nmmed by fibroblasts, lymphocytes,
hishocytes, occasional Langhans giant
cells; central necrosis with amorphous
granular debns, acid-fast bacilh

Acid-fast bacili in macrophages,
noncaseating granulomas

Gumma:. microscopic to grossly visible
lesion, enclosing wall of histiocytes;
plasma cell infiltrate; central cells necrotic
without loss of cellular outline

Rounded or stellate granuloma contaimng
central granular debns and recogmzable
neutrophils, giant cells uncommon

Moncaseating granulomas with abundant
actvated macrophages

Occasional noncaseating granulomas in
the wall of the intestine, with dense
chronic inflammatory infiltrate



TABLE 2 - Examples of iseases with Granulomatous Inflammtion

Disease

berculosss

LeDiogy

3phls

Cat-scratch disease

Sarcoidosis

(1o disease
Infammatory bove!

l3ezse)

Cause

Wycadactenum tuberoulogis

Wycadacterum eoree

Treponema palldum

ram-negatne bacilus

Unknown ekilogy

Immune reacfon agans
testina bactena, s
anfgens

Tissue Reaction

(aseating qranuloma (tuberlefocus of actvated macraphages (epthelod cels), immeg
0y firaasts, lymphocytes, histocytes, accasionalLanghans gant cells; central necrosl
Wi amorpnaus granular dedns; acia-fast bacll

Aciiast bacil in macropiages; nancaseaing qranulomas

umma: miroscopic o grssly vaiol leson, enclosing wal o hishocytes: plasma cel
Iflrae; centralcells necratic winautoss of celllar uting

Rounced or stelate qranuloma cantaning central qranular debns and recognizatl
neutraphls; gant cells uncommon

Noncaseatng qanulomas with abundant actvated macrophages

(ccasionalnoncaseating granulomas nthe wal af the nesting, wih dense chronic
fammatary nltrae



Sarcoidosis is a multisystem disorder of unknown

etiology characterized by non caseating granuloma

which affects mainly lungs but can also occur in other

organs .
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