Genel Patoloji-Yangi YANGiI tipleri, siire, hiicreler...

Yayilima / isgale Kars: Sistemik Reaksiyon
Viicudun herhangibir yerinde yangi veya doku tahribati olustugu zaman, canli- hayvan- viicudun
tiimiinii korumaya yardim edecek reaksiyonlar olusturarak cevap verir.
Bu sistemik cevaplar Ates, Neutophilia, Lethargy, Nihai kas zafiyeti ve Yeni Proteinlerin
sentezlenmesidir.

Bu reaksiyonlara Makrofajlardan salinan 3 cytokine tarafindan aracilik yapilir.
Makrofajlardan koken alan 3 cytokine: IL-1, IL-6, TNF-a Akut Faz Proteinlerinin
sentezlenmesini tetikler.
Akut Faz Proteinleri: (Akut faz cevabi/ reaksiyonu ;
1) Akut ya da kronik yangi sirasinda ortaya ¢ikan patofizyolojik ve
davranigsal degisiklikleri,
2) Yangi sarasinda konsantrasyonlari gergekten degisen proteinleri
tanimlamak i¢in kullanilir.
Her 1ki halde de, konak¢inin adaptif cevabi s6z konusudur ve bu cevabin teorik amaci konakg1
hayvani yasatmak-kurtulmak ve iyilestirmek i¢in daha iyi bir pozisyona eristirmektir.
IL—-1, TNF- a ve 6zellikle IL-6’nin etkisiyle karaciger epitel hiicreleri protein sentezi ve
salgilanmasini artirir. Hepatositlerin bu uyarimlara cevap vermesi, zedelenmeyi takiben bir iki saat
icinde baslar ve 2448 i¢inde sonuglanir.
Bu proteinler Complement component’leri
Pihtilasma faktorleri
Proteaz inhibitorleri
Metal Baglayici proteinlerdir.
Bu proteinlerin bir kismi azalirken (negatif) kimisi ylikselme (pozitif) gosterir. Bunlar Tiirler
arasinda farkliliklar gosterir.
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Vicudun Yangisal Uyarilara Cevabi
Cok sayidaki sistemik etkiler Makrofajlar salinan iic¢ ana CYTOKINE bagli olarak
ge]isil". 3"-""\'.\\1 PEVN
Microbial Invazyon

1l

Makrofaj Stimulusu

| 1

Cytokine Uretimi
(IL-1, IL-6, TNF)

DEPRESYON
[ ISTAH KAYBI ] DUSKUNLUK

ATES

[ NEUTROPHILIA }

[ AKUT FAZ PROTEIN CEVABI ]
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ACUTE-PHASE PROTEINS.< A

Karaciger IL-1,TNF-a, IL-6 etkisi altinda ¢ok sayida protein salgilar. Bunlarin hemen hepsi viicudun
enfeksiyonu kontrol etmesine yardim eder.

| B Wens

COMPLEMENT
PROTEASE : KOMPONENTLERI
INHIBITORLERI
KARACIGER ——— [ NEGATIF ACUTE FAz
METAL PROTEINLERI
BAGLAYICI R S
PROTEINLER \
MANNOZ BAGLAYAN
PROTEINLER
PIHTILASMA
FAKTORLERI MAJOR PROTEINLER
C-Reactive Protein
Serum Amyloisd-A
Serum Amyloid P
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AKTIF MAKROFAJLAR

~

Serbest Oksijen Radikalle\i!r Konake¢1 Dokuda’da

Endojen Pirojenler Hidrolitik Enzimler Hasar
HIPOTALAMUS \Us1-Soku (Heat-Schok) Proteinleri
i v
FEBRIS Hiicreleri olusan gevresel strese,
l cesitli zedeleyici etkilere kars1 korur.
HEPATIK STIMULASYON
- /
VT

AKUT FAZ REAKTANLARININ SALINIMI-SENTEZI

GP_Yang1_2008 MMK



Genel Patoloji-Yangi YANGiI tipleri, siire, hiicreler...

AKUT FAZ REAKTANLARININ SALINIMI-SENTEZI
(AKUT FAZ PROTEINI; bir yangisal reaksiyon sonucu
plazma konsantrasyonu minimum-en az %25

artan-Pozitif- veya azalan-Negatif- proteine denir.)

— i
~

Complement komponentleri (C-3, -4, -9)

C-reactive Ptotein (CRP) —~
Antiproteazlar

Demir ve diger Metal Baglayan Proteinler

Pihtilagma ile iliskili proteinler (Fibrinogen, Plasminogen) Konsantrasyonu Artanlar
LPS baglayan protein > (Pozitif Akut Faz Proteinleri)
Serum Amyloid A (SAA) ailesi
Serum Amyloid P (SAP) ailesi

_
Alblimin
Trasferrin Konsantrasyonu Azalanlar
Factor XII (Negatif Akut Faz Proteinleri (SandC))

Insulin benzeri biiylime faktorii I
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Pratikte akut faz cevabini belirlemede - Carbohydrate Reactive Protein (CRP) 6lgiimiine bakilir. Doku
hasarinin fazla oldugu olgularda yiiksektir.

C-reactive protein INSAN, maymun, domuz, tavsan, hamster ve KOPEKLERDE ana-temel akut faz
proteinlerinden birisidir.

SIGIR, AT ve KEDILERDE ise degildir. Sigirlarda, CRP laktasyon ile iliskili bir protein gibi
gorilmektedir. Laktasyondaki sigirlarda degerleri iki kat, bes kat artar. CRP pentraxin ailesine ait,
birbirinin benzeri bes alt tiniteden olusan bir polimerdir.

CRP ilk kez Streptococcus pneumoiae ait C-polysaccaridi baglama ve presipite etme yetenegi
nedeniyle taninmis- fark edilmis ve isimlendirilmistir.
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Minutes
-
Qo000D000
Hours Ep
Peracute a few (3-5) days
QoooooD300 [alalafalalalstslele]
o Several days" (3-5)
poy mp many days (7-14)
000800008 — [=Eelslslalulelelsls]
Mary days
Subacute ) weeks,
months, years
Initial 0000000000 [ —
insult
———— R e — Chronic
and
Chronic-active

*Opinions vary regarding the appropriate transition times when the term "subacute” is used.

Fig. 4-3 Determining the duration, or time frame, of inflammatory reactions. The time frames
are general estimates for each of the categories: peracute, acute, subacute, and chronic, The tran-

sition between each category is gradual, a “gray zone.”
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ACUTE -CHRONIC YANGI

ACUTE YANGI
~—

*VASKULER DEGISIKLIKLER
*ODEM

*NOTROFIL LOKOSIT INFILTRASYONU FAZLA

CHRONIC YANGI

——
- ~

*MONONUCLEAR HUCRE INFILTRASYONU FAZLADIR-
(makrofajlar, lenfositler, plasma htcreleri)

*DOKU TAHRIBATI ( HEM PARANKIM HUCRELERININ HEM DE
STROMAL CATININ)-
(buyuk olcude yangi hicreleri tarafindan olusturulur)

*BAG DOKU YERINE KONULMASIYLA ONARIM CABALARI-
(kuguk kan damarlarinin gogalmasi-angiogenesis ve ozellikle
FIBROSIS (fibroblastlarin gé¢ii ve cogalmasi)
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ACUTE YANGININ SONLANMASI

Acute inflammation
> RESOLUTION
Mediatorler
ZEDELENME Mediatérler ABSE SEKILLENMESI
IYILESME

Persistent enfeksiyon
Persistent toksinler
Autoimmun hastaliklar

Regeneration
Skarlagsma, nedbelesme

Chronic
Inflammation
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Hiicreler

Notrofiller—Neutrophil—Polymorphonuclear

Yangida onemli gorev alir. Gorevi fagositoz yapmak ve yangidaki hiicre artiklarin1 enzimler ile lize

etmektir. Opsonize edici antikorlar tarafindan kaplanan mikroorganizmalar daha kolay fagosite edilirler.
10-12p

Rl | T T e -

POLYMORPH
LEUCOCYTOSIS

:‘:,’qub' cells
(nucleus not
segmented)

4~lobed nuclei frequent Fewer nuclear lobes
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Normal conditions in microcirculation

e
i — L L —
>® \J‘J’j

LLL*@"‘@

Normal balance between marginal and central pools

Kanda normalde iki fonksiyonel
1 5 O 7 kompartmanda sirkiile ederler. Marjinal
\ rJ\( q@q kompartman—Xkan damari1 lumeninde
: @ ama kan damar1 duvarindan uzakta ve
LLL* gt oy sirkiile eden kopartman—serbestce
@ @ @ hareket eden ve kan ornegi alindiginda
( orneklenen hiicre grubudur.

Marginal pool increased, central pool decreased

Local inflammation

Corticosteroids

: ©
c € —+®@—+@—+@L’*@@
a

Gentral pool increased, marginal pool decreased

Fig. 4-18 The marginated and circulating pools of neutrophils in the peripheral vasculature,
A, B, and C, Local conditions in the tissue or systemic administration of some drugs may affect
the balance between the marginated and circulating pools. (Copyright © The University of Ten-
nessee College ol Veterinary Medicine, 2000.)
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TABLE l‘} Some of the Neutrophil Granule Constituents

Myeloperoxidase” Collagenase (MMP-8)
Elastase Gelatinase (MMP-9) Gelatinase (MMP-9)
Lysozyme* Lysozyme” Lysozyme”
Cathepsin G and several Histaminase
other cathepsins Heparinase
Proteinase-3 Cytochrome b” Cytochrome b*
B-Glucuronidase Lactoferrin
a-Mannosidase Vitamin Bi>—binding protein®
Defensins® TNF-a receptor
Bactericidal/permeability- CD11b/CD18 ps-integrin CD11b/CD18 Bs-integrin
increasing protein (BPI)* (adhesion molecules) (adhesion molecules)
Urokinase plasminogen activator
(UPA)
uPA receptor uPA receptor

This table is not intended to be a specific or complete listing of granule content applicable to all species.

*These constituents have a function more specifically directed to microbicidal activity.

+Azurophil granules can also be subdivided into two types in some species, based on the finding that some are rich in defensins and some
contain little or no defensins,

Ahbreviations: MMP, matrix metalloproteinase: TNE tumor necrosis factor,
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T =8 Partial List of the Array of Enzymes
and Other Substances in Lysosomes

Fig. 4-19 Neutrophil. The segmented nucleus and numerous lysosomal granules in the cytoplasm
of this sheep neutrophil are typical of this kind of granulocyte.
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NEUTROPHIL SITOPLAZMASINDAKI GRANULLERIN iICERIKLERI VE FONKSIYONLARI

Sekonder
Primer Graniiller
Graniiller
. Myeloperoxidase . \
Defensinler Nétral-asit hidrolazlar Lysozyme Lactoferrin Collagenase
Gram pozitif Solunum patlamasi Bakteriyel iiriinlerin Bakteriyel Hiicre Demir baglar Bag dokuyu parcalar

bakterileri olduriir parcalanmasi duvarlarinin tahribi
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Eosinophil leukocyte

Fig. 4-20 Eosinophils. The hallmark of the eosinophil i the structure of the characteristic cyto-
plasmic granules, which have a dense central core. This dense core it the source of “major basic
inophil constituent. These eosinophils are from @ rhesus monkey. To

protein.” an important €08
show the variation in granules between species, feline eosinophil granules are shown in the inset.

(Courtesy Drs. W.L. Castleman, Gainesville, Fla., and J.M. Ward, Bethesda, Md.)
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Mast Hiicresi ve Basophil

Fig. 422 Mast cell. Equine subcutis. The mononuclear mast cell is strikingly similar ultrastry
turally to the basophil. Notice that the variation in granule morphology is similar to that of the I
sophil. These granules also contain potent mediators of inflammation. (Courtesy Dr. John F. Cu
mings, lthaea, N.Y))

Fig. 4-23 Basophil. Sheep blood. The granules of the basophil vary from dense structures to more

loosely associated aggregates of smaller, electron-dense granules sometimes organized into tubular

or chainlike arrays, The granules contain potent inflammatory mediators.
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Lenfosit ve plazma hiicreleri

Fig, 4-26 Lymphoeyte. This typical sheep lymphoeyte has only scant amounnts of f‘YTOE’lf‘E‘m il Fig. 427 Plasma cell. This sheep plasma cell shows the abundant, rough-surfaced endoplasmic
GP_Yang1_2008 MMK
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Monosit—Makrofaj—Histiyosit—Dev Hiicresi

\ Fig. 4-24 Macrophage. This rabbit alveolar macrophage shows abundant cytoplasmic granules,

T 1t Wliatan dbs Ccdananvan avbnmlasmia asnnosose ot the
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TR o
TABLE 4- 12

.. Some of the Cytokines and Other Mediators Synthesized and Secreted
by Stlmulated Macmphages or Munncytes

T s A e S e T s i TE: i1
. EYA ﬁ?’-:. He éaé? T ]
B -'-’ IR B ,éza?}‘%é?iﬁ hodi é..§§

FETED . SN ;git }gx.:‘.mw . Ji:' : :‘:_..__4 ; :.;_1_ - i ATO! .' o e
et ity b i i B s Eigiges nig FT i 5
Macrophages Interleukins and TNF IL-1a, -1B, IL-1ra, IL-4, -6, 8 10 -12, -15, 18 TNF-

or monocytes  Chemokines:

Interferons:

Hematopoietic growth factors:

Other growth factors and
miscellaneous:
Others:

IL-8, GRO-a/MGSA, MCP-1/MCAF, MIP-1c, MIP-1p,
interferon-inducible protein-10 (IP-10)

IFN-a, IFN-B (not IFN-y)

G-CSF, GM-CSF, M-CSF

TGF-B, TGF-«, PDGF, leukemia inhibitory factor (LIF),
hepatocyte growth factor (HGF), oncostatin M (OSM)

Some complement components, prostaglandins and
leukotrienes, nitric oxide (NO), platelet-activating factor

(PAF)
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A B

Fig. 4-25 Various morphological forms of macrophages at tissue sites of inflammation. A,
Regular macrophage, also called a histiocyte. B, Epithelioid macrophage: larger with ample cyto-
plasm. €, Multinucleated giant cell, with scattered nuclei throughout. D, Langhans’ type of giant
cell, with numerous peripheral nuclei. (Copyright © The University of Tennessee College of Veteri-
nary Medicine, 2000.) GP_Yang1_2008_MMK
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-24. Giant cells and epithelioid cells in the intestinal mucosa of a cow with Johne’s disease. The ep
e indistinct boundaries, but with some imagination, their transition to giant cells may be visualized.
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Platelet

: on {1 ADP
i| Aggregation \*. ;
'\ activation - Serotonin
\ Thromboxane A
" 531? /| pra
&‘yﬁ / Growth
: factors
5 Q‘ o o Complement
Al :l‘..;l s \ 0|eavage
Lt E: \ Fibrinogen
Adhesi § Lysosomal
= i hydrolases
Chemotaxins
Normal
platelet /.

/

Coagulation and
inflammation

Fig. 4-30 Platelets. Rabbit blood. These typically anucleate
platelets show the cytoplasmic granules and dense bodies as
well as the open cytocavitary network typical of most
platelets and through which granule constituents are se- s
creted to the exterior. (Courtesy Jan Henson and Dr. Peter Fig. 4-29 Platelet release of inflammatory mediators. When platelets are {actlvaled. and aggre-
Henson, Denver, Colo.) ; gated. the ensuing platelet release reaction causes the secretion of many chemical mediators of im=~
portance to inflammation and coagulation. ADP, Adenosine triphosphate; PF, platelet [actor.
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Some nf the Preduata nf Platelets

TGF-B, ummnggmmhwbﬁﬁgm ]
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Endotel ve Fibroblast Hiicreleri
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Focal Multifocal

Locally Diffuse
extensive

4-6 Distribution of lesions. Lesions usually
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IR S | Classification of Inflammatory Lesions—The Morphologic Diagnosis

Minimal

Mild

Moderate

Severe or marked

YANGI tipleri, sire, hiicreler...

Peracute Focal Serous Interstitial Nephritis

Acute Multifocal Catarrhal Broncho- Hepatitis
Subacute Locally extensive Suppurative/purulent Glomerulo- Enteritis etc.
Chronic Diffuse Fibrinous Submandibular
Chronic-active Serofibrinous Bilateral etc.

Fibrinopurulent

Necrotizing

Granulomatous

Nonsuppurative

Caseous etc.

Examples

Severe chronic focal caseous submandibular lymphadenitis
Severe acute locally extensive fibrinopurulent bronchopneumonia
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ACUTE -CHRONIC YANGI

ACUTE YANGI
~—

*VASKULER DEGISIKLIKLER
*ODEM

*NOTROFIL LOKOSIT INFILTRASYONU FAZLA

CHRONIC YANGI

——
- ~

*MONONUCLEAR HUCRE INFILTRASYONU FAZLADIR-
(makrofajlar, lenfositler, plasma htcreleri)

*DOKU TAHRIBATI ( HEM PARANKIM HUCRELERININ HEM DE
STROMAL CATININ)-
(buyuk olcude yangi hicreleri tarafindan olusturulur)

*BAG DOKU YERINE KONULMASIYLA ONARIM CABALARI-
(kuguk kan damarlarinin gogalmasi-angiogenesis ve ozellikle
FIBROSIS (fibroblastlarin gé¢ii ve cogalmasi)
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3 Types and Slgmﬁcance of Varmus Inﬂammatory Exudates
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F’RIMAFIILY ACUTE REACTIONS

Suppurative
Purulent
Fibrinous
Fibrinopuruwient
Serous

Mucinous/mucoid
Mucopurulent

Hemorrhagic
Necrotizing

ACUTE OR CHRCNIC
Eosincphilic

Often a response to microbes, especially bacteria. Synonym: Purulent.

See Suppurative.

Often seen in combination with purulent lesions.

Often a response to microbes, especially certain bacteria.

Usually peracute. The protein-rich and celi-poor fiuid is often a result of burns,
blisters, etc.

Associated with irritation of the respiratory and gastrointestinal tracts, often by
microbes. Synonym: Catarrhal.

Mucoid/catarrhal and purulent. Usually caused by microbes on respiratory and
intestinal surfaces.

Synonym: Sanguineous. Serosanguineous refers to a dilute serum-blood mix.

Often used in combination with supputative, hemorrhagic. Toxins from Gertain
microbes can cause this.

May be acute, subacute, or chronic, Often a response to allergic or hypersensitivity
diseases or to parasites.

USUALLY SUBACUTE, CHRONIC, OR CHRCNIC-ACTIVE REACTION

Granulomatous
Pyogranulomatous

Lymphocytic,
plasmacytic, or
lymphoplasmacytic

Nonsuppurative

Frequently a response to persistent microbes or foreign bodies.

Similar to granulomatous but may be a slightly “younger” lesion or a chronic-active
lesion. Suggestive of certain microbes, including Blastomyces species and other
fungi.

Can be caused by persistent, nonpyogenic microbes (such as Mycopiasma) or cther
chronic immune stimuli,

Refers to lymphoplasmacytic, granulomatous, or a combination of both,
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Yangisal Eksudat Tipleri

Serous

Catarrhal

Fibrinous

Suppurative Granulomatous
Fibrinous

Hemorrhagic

Nekroze edici

Nonsuppurative
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(a) SEROUS INFLAMMATIONS

In this type excessive clear watery fluid, witha variable protein content but
no fibrin, is formed. Good examples are blister formation following burning (acute)
and the pleural effusion associated with tuberculosis (chronic).

— —-Blister containing serous fluid

Relatively few cells

Mild capillary congestion

Note that the exudate remains
fluid and resolution is not impeded.
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CATARRHAL INFLAMMATION

A surface inflammation associated with greatly increased secretion

= of clear
mucus : later, polymorphs appear,
Clear mucus
ASLLaps 2 s e Yellow
f ot o] -
mucopus

Py l‘"_r'-l:-—i-_lr:. [t .
Capillary -SJ"*; 2 SN e] ST,
congestion .)r{a@ﬁ WL\ =

e i .5 ﬁ t&r ﬂ;:'-l.

Good examples are the common cold and some forms of colitis,
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Discharge

Epithelium

Subepithelial
tissue

Figure 4-50. Diagrammatic representation of catarrhal exudate. The exudate contains mucus, necrotic epithelial cells,
red cells and neutrophils. (Modified from Willis, R. A.: Principles of Pathology. 2nd ed. New York, Plenum Publishing
Corp. [Butterworth], 1961. Reprinted by permission.)









Figure 4-51. Catarrhal exudate in the colon
of a pig with swine dysentery. Note the
clumps of mucus and dark color of the fluid

exudate.
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EXUDATIVE INFLAMMAIIOND (confinued)
Furjetul layer

(b) FIBRINOUS EXUDATION 3

In this type the formation of fibrin _.
is striking. An example is acute pleurisy. S I ey |
complicating pneumonia where the fibrin
can be seen as an amorphous dull deposit ~
on the pleural surface. Note that the
presence of solid fibrin tends to inhibit
resolution, and organisation with ad-
hesion formation often follows.

SN

%\
Inflamed alveoli
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F'l,g 4-8 Fihrmoua exudate, The strands and accumulations of pale-staining debris here consist
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Fig. 49 Bovine fibrinous pneumonia. The interlobular deposition of fibrin, arrows, is a typical
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SUPPURATION means the formation of PUS: where pus accumulates an ABSCESS

forms,
Infection by pyogenic (pus forming) bacteria is the usual cause e.g. staphy-

lococcal abscess (or boil). The pus in this case is a thick, creamy, yellow fluid
which, on centrifugation, separates thus:-

Inflammatory exudate containing proteins

/ { and the products of protein breakdown.

3 r

Supernatant [ Polymorphs Living
L- fluid (pus cells) and

Bacteria dead
= Fragments of cell
Deposit / Globules of fat and
(solids) other particulate

£ matter
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der DO = MRUL
Purulent me
zaman, E. ¢«
klcUk purul
etkileri daha
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& O

Fig. 4-7 Suppurative exudate. Almost all the inflammatory cells in this focus of inﬂammati?n are
nentronhils. This makes the lesion suppurative, or purulent, and the exudate is called “pus.
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The usual evolution of an abscess is as follows :-

@ Skm surfcce @

Swelling

oiiin @@ ' \_(oedema)
:-— 7~ L ,l-.- @ @'ﬁo -..-
S f V- "-IJ) = 2
P @
Vg e fl @., @?v
L n ammaflon %%‘

= 016 O
Bocteric cause hssue :
damage and necrosis.

{3—-.,._“,# Hyperaemla
( Bactenc multiply:
\ polymorphs pack

the central zone.

Swelling subsndes,
cavity collapses,

Abscess pomi's and
ruptures discharging pus.
Pyogenic membrane more
pronounced .

and fibrosis proceed.

organisation (see p 37)

Thinning of epidermis

N

tracking
towards
surface

Pus forms
in centre | Delineation
i

I of abscess by
'pyogenic membrane'
- new capillaries,

polymorphs and
a few fibroblasts.
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Evolution of an Abscess (continued)

When the abscess is deep seated the process may be modified as follows:=

et Deep seai'ed abscess ~—___

Chromc: discharging sinus Localised collection of pus

: g e Small/ Large
Discharge via long : N
tortuous track o\ R Absorption of Inspissation of pus
Pyogenic L pus and walling off by
membrane l fibrous tissue
:}?“' @ & @__@ - Scar Calcium salts
I 5089 550 =
.¢r~t® @,.@ @ & Failure to discharge

@ 3 all the abscess contents,
"@!:;,.’N\@y‘) ~especially if foreign matter is retained.
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Figure 4-61. Empyema in a cat. The lungs are still in the thorax but are covered by fibrinopurulent exudate. This is a
common lesion in cats.

GP_Yang1_2008 MMK



Genel Patoloji-Yangi YANGiI tipleri, siire, hiicreler...

@ Nomal I:otentiol space @ ,Acute inflammation
lubricated b y
,Parietal / < 4 s ads
i ;f"_,"'_’lii_if,:_ff'._gf:__: a thin fluid
layer

of fibrin \“;‘%- )
AOA

onpleural Z

surface 3

@ Fibrin cannot be easily removed

1 -;:\ \

2 Gradually
.\ fibrin replaced
by resolution _—--==% by fibrous fissue

+—
==

ADHESION between
/ pleural surfaces

Other good examples of organisation are seen after infarction (see pp131, 259).

GP_Yang1_2008 MMK



Genel Patoloji-Yangi YANGI tipleri, siire, hiicreler...

Evolution of a Simple ulcer ACUTE ULCER
(a) Necrosis (b)  Ulcer crater  Base consisting of
‘ S| g
< #euap 1 {/ fibrin and debris
. ,.|, r;.ml, _-..'-||r NI .
i Jr.. “”xr* T?':. *\‘* < L %-;’.*'.

== capi Ilnry congestion

__‘_,_.ﬂ-' == _'-' -—-_;__-': — =
= —— ym
;@?ﬁ ﬁr‘ 7 ':ﬁ- 'ﬁ'* N Ry e __;;; P ﬁ T ?:ﬁ"ﬂ polymorphs)
E A7 e T SR S Fa “‘-'rn-:.ha- £ = e wi;&

Healing can occur af this stage with restoration to normal BUT, if irritation
(e.g. bacterial action, slight trauma, digestive juices and acid) continues, a
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‘; -’%& Epithelioid
2 endothelioid)
cells
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A Connective tissue (fibrosis)
Lymphocytes

Necrotic .
cellular \\\ 2o 2
debris . Mm —— __;’_: Macrophages,
epithelioid
macrophages,
with or without
giant cells

o
OCo
0

3

Do
OGDOUO
oCo Q

)
000
o

Mix of lymphocytes :
and macrophages 072 83°

A, Granulomas often contain a cen-
wdad T & vnriahh mi.xture of

Fig. 411 Granulomas.

cells

4 -I.';\.
L] LI

SRR
A ;ﬁ;ﬁ;ﬁ Lymphocytes

-
™ Fibrous tissue
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Fig. 4-12 Granulomatous inflammation. A, Necrosis, fibroplasia, and a mixed population of in-

- o A ' ' : 1 1

SOESSEL I o SRR L PR ) RO
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