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Mo(phaloJY :
- macroscopic —»  ofgan Swelling (hyalmfnc cbw\?,e) ex. hepikitis, liver mlw?rmu\t
> fadly chande (damage i lipid bilayer, accwmulation of fat drpiets in cytoplasm)
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—  nuclear chrpmatin clumping (er dork bue under microswre)

—  mitochondrinl change (smllinj X black densities)

—s  ER dilation —> ribssomes defachh —s ofecreased. profein syn-thesis

—  cytoplasmic myelin figures ( from ?‘nos?holifids of damased plasma. membrane )
Irreversible

* no way back
local inflammation (helps immure ells find & deal with cellwlar damage)

* icreversible mitochondrial dySfwaction (o ATP)

+ loss of plasma k intmcellndowr mambrouws  (ompunddle X cell content leakage, defectable i blood /serum)
Nuclear Changes (3 stages)

1) Pyknosfs . Shrinkage, increased Easof)\ih'o. Lblune staining)

2) Karyorchexis: Fogmentation of nuclear moderial

3) Karyolysis : basophitia fadles (de‘grum{a.tion of vuclear Mmoderial)
Ma(f}\oro\jy :

- macroscopic —» depends on Hype of necrasis

- microsopic — increased. cytoplasmic eosinophilio [ dug 4o o accumulation of degrmded rofing
o ¥ plotein +mm$cr.'[>|-‘mn & trandation = ¥ RNA  content

— [oss of DNA & chromatin Skacturod in-h'.J(iﬁ'
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Cell Death ofefeno{ms on natwpe & Severity of injury

& Apoptosis
* less severe injuwwy C UV light, suwn damage, 8909 | 1055 of rovihn -Fqchfs,...)
* in healthy Hssues, Mo inflammation
* controlled, rfjulad-co{ by genes & Signaling pathnays
Cleawn cell suicicde

& Necrosis
rth:'.A & wncontrodloble
severe distwrbances
ischanuia , toxins , infeckions (vival /backrial), Severe +rawnan

] Ne.crofi-nsis
+ Necrosis & H?u‘:hsis at te Same Hane

Feature Necrosis Apoptosis

Cell size Enlaraed (swelling, increased water content) Peduced (shrinkage)

Nucleus Pyknosis —> Karyvorrhexis —=> Karyolysis Fragmentation into nucleosome size fragments

Plasma membrane Disrupted Intact, altered structure (lipid orientation)

Cellular contents Enzymatic digestion, may leak out of cell Intact, may be released in apoptotic bodies

Adjacent inflammation Fequent No

Physiologic/Pathologic role  Invariably pathologic (culmination of Often physiologic, eliminating unwanted cells,
irreversible injury) example of pathologics after DNA and protein

damage cell injury

Morphologic Patterns of Tissue Necrosis

O Gmauative Necrosis T Fat Necrosis
+  conserved tissue owchitecture initially * in acwte pamcreatitis
+ enzyme disfunction ¢ due to release of Pammq;,&ac lifag-es
*  anucleaw  eosinophilic on LM + Focal fat destruction
. \N‘eﬂlﬂ& Shﬂtreo[ (-F‘Dllominj blood g"f’fl‘/) « fat diaesﬁon = released FA‘S + Cat%
o leukocyte lysoSsmald emzymes k& phasjocytosis reguired for clearance (Sq(soni{i{ia.ﬁm)
* ischewio. o ol Solid organ (infarcts) except broin § spinad corel whife chalky appearance
((.‘%uaﬁacﬁva necrasis) + shoolows of necrotic fat colls with lost
macroScopic  ( blood o(eiorivu-h'on / ischewia) e
. rmlinr{ _ _
microscopic  (devoid of nucler) @ | Ebeindid | Neerodis
(x] L'u:!’ue,fuc-ﬁvg Necrosis * visible only \m'iarosmrimﬂy
* focal (localized) infections by bacterial k ﬁw.\ja_l oy anisms  comsed by deposits of ontiogen - aantibooly
. pus (or abscess) —s Eilled with in-Ffmma-bofy cels , mainly ’J"—Wo"ﬁ:fhils & fibrin c.onurnh’.ﬂ’-s in adteriol wall
CNS infowrcts * geew in vasewliHs (Polymr-lexih's NoofoSa., PAN)
+ center liquefies (cavitary lesion) & affaec-l-eat tissue is removed by phagecytosis X sevcre hypertension

(] Gmaren,omg Necrosis (= coaamla.-Hv*e necrosis a.’F»FﬁC‘HV\S m\.-.l—l-ifla bissues at the Seme Hne)
. o{fy Cwithout infection) v8 wet (with sufeyrfmfosenl infection)

8 Caseows Necrosis
+ "cheese like" | yellowish/whitish
fisswe avrchidecture NOT preserved
* amseating gounidima —  ocellwlar contor (area of debris) enclosedl by macrophages
+ most offen Seem in tuberclurosis (TE) ERpN i Aa oV



