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Lﬁ’ﬂﬁ_/m‘ﬁ@ﬁ — Cell or Plasma membrane

dededede Sherman’ Luciano Human Physiology. Tth edition. Copyright © 1998 McGraw-Hill Companies, Inc. All Rights Reserved.

Proteins and Lipids in a Membrane
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“Cytoplasmic organelles”
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External factors

Metabolic substrates

Environment
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(Genetic Derangements)
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7. AMNHAUnAU2981921119 (Nutritional Imbalances)
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1.

NNFATINAINU ATP URILTAR baLNeanwa (Impaired Energy

Production)

AMNHAUNALNATUNUTATIRTILASUUIN (Integrity) WD

Cell membrane(Impaired Cell Membrane Function)

AMNNAUNAUIRIRITWUGNTTH 19TD Gene (Genetic

Alteration)

WWeNuaaduaalng (Metabolic Derangements)




NSRS 1INAIY ATP A2ILEAA LULNEIND

(Impaired Energy Production)

M2zdma lULaameN 1%5a Hypoglycemia
Hypoxia; NS UNARBNTLAUARILTAR

Enzyme Inhibition; NT U4 Cyanide poisoning 9 eLeaNIg
Wraruzasaulds Cytochrome oxidase ¥ bus19n18um ATP
ALIULDALNAY

Uncoupling of Oxidative Phosphorylation; °lun’1’39.:17i§|m?
U1ALALILA297 L3 Mitochondria swelling Az LiARNNISILENAY
5211914 Oxidation LAz Phosphorylation %!ﬂ'aglflu Mitochondria
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Hypoglycemia

Glucose Fatty acids
(All cells) I (Not all cells)
Glycolysis l l Beta-Oxidation
(cytosol) (cytosol)
Acetyl-CoA
+

Oxaloacetate Amino acid

) ) Gluconeogenesis
Tricarboxylic
Acid cycle NH,
NADH
reduced NAD

flavoprotein

0, —1 AN

Hypoxemia

flavoprotein

Oxidative
Phosphorylation H,0
(mitochondrion)

v
Enzyme G Failure == Uncoupling
Inhibition
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(Impaired Cell Membrane Function)
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eAntioxidants - vitamin E
eXanthine oxidase in hypoxic tissue «Glutathione peroxidase

*Neutrophils Free *Superoxide dismutase
*Oxygen therapy radical «Catalase
*Drugs/toxins
eIrradiation etc.

O, OH H,O,
Reactive oxygen metabolites

¥

Peroxidation of lipids -«-reererrriararianannn, >
Thiol-containing protein damage «-=-:-:-:.. >

DNA damage.......ccccureireireireireirasannanees >

Mitochondria damage --------------------------- >
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e Exogenous Toxic Agents
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n1sUsumaaLEan (Cellular adaptations)

Increased numbers of cells
: “Hyperplasia”
Increased functional /
demand :
\ Increased cell size
“Hypertrophy”

Decreased numbers of cells
“Involution” - physiologic

Decreased functional

demand \ .
Decreased cell size
“Atrophy”

Alteration of Change from one to other
—”  mat Il t
cell morphology MatureiCe
“Metaplasia”




— Involution — decreased cell numbers

) . . ! .
Tngunaziily Physiologic process d1NN11 Pathologic process
e  Thymus gland involution Liaa1gNINAY

e  Myometrium involution ¥a3AARAUAS (Postpartum)




-~ Atrophy — decreased cell size

e Physiologic atrophy

— NITANUAUIANNURAN testis 1uﬂugﬁﬂﬂqﬁuum hormone tNA

e Pathologic atrophy
—  Disuse atrophy nsaingilednElanuiu NN HaaneLS I
AINAINATNUUIALANAINTRAL
—  Ischemic atrophy nsdifiasazvisaiiiafianinanaaiaan
el
—  Denervation atrophy nsaifansunaAEUIANTIATAS
dutlszanitlldiRsenansiiaans vnligasnaiuiilaaieanizi

=1 . (. % 1 = (1
QﬂLﬂENIﬂEl nerve fiber Asna19uAUIALAARS



~ Hypertrophy-Increased cell size

e Physiologic hypertrophy i1 nstiauiiaumin na1uLilaans
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e Pathologic hypertrophy
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Ventricular hypertrophy
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e Physiologic hyperplasia 1t 11 mentrual cycle NINTUARS Estrogen
Vl’lolﬁuﬂ'l’é‘ﬂﬁ‘umu‘w endometrium LAZNNIFLANNAIUIUURY endometrial

glands - Proliferative endometrium
e Pathologic hyperplasia
- lunsdliRaRenunniaaslanszanasiiuduIuLTas LNaHARLIR
LRAANALNY
~ nsd@indimsnszduanaasiuuninlniluiwaayinlg Snisiia
ANUIUTBILRAFADNYNUNIN Vi bRsaNgnUuaNTaLLEANILAY
tHagzuazyinludagazaiuin

— luwARReaaEN1SNSTAUAIY estrogen WUURALNG dena ity
endometrium U1 wazyinlilseannauninindniala



Prostatic hyperplasia
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hormone AYUUAILIETNNNAZWLLDLAZLLUBILIZNADLAUDY
A8 hormone LAY Breast tissue LLag myometrial smooth muscle

olﬂ‘ﬁ?ﬂ pregnancy \ Non-lactating \, Engorged

Milk glaﬁdﬁ m



~ Metaplasia

LWHANAINTEAN WA FUNIU (Stimuli ) vinbiigaainsdsumalaanis
P a al a & a v a P> (= a
iRaudinaaadas antgaaniasaiannuastianilaliiiluigaan
a & o Y = a p=) a v v a v 1 1
lAFEULANNULADNTUANUY LN LRIz NnUAILIARaN LrN t1u
ol o P (= ° Y al a
. nsuinAnsandussAmaAatua v IR I AR ER LRI B
. =2 & a . =i & ‘g
Endocervix @atilugidm Simple columnar cells tUasguLily Stratified
. . < @ a 1 = o 1
squamous epithelium T ULTAINFINITANUADNITTEALLADIAINET?
138n21 Squamous metaplasia
.+ NI lUANNGUUUTUIU ] AN1TseAtARIAaLEaYNIANMgla daia
& o . . e~ & -
11l14 Pseudostratified columnar epithelium tUagauiily Stratified squamous

epithelium TIRINITANUABNITNTEAUNTATUNIUAINANIFENT
Squamous metaplasia
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Reversible Injury

Cellular or cloudy swelling
Subcellular responses to cell injury

Intracellular Accumulation
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« ANNITANHIAIANABIANTTAUSITNAT WU LERALINUWALTH
A Nl Cytoplasm azwuiidasinein 9 A3andn Vacuole
d1uauNn (WuAa Endoplasmic reticulum ALINYN) Bananse

AINA1291 Hydropic change 138 Vacuolar degeneration
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(Subcellular responses to cell injury)

MEAVRINTARDNNTZAUNTATUNIUAIN Stimuli HANAINNAD
snsilAsunlasuaInszuaunis s98849 Organelles NAATY
A9 JelULEas sanunsiasunilasiiaznaindeiiiiuns
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. 11 neaigtlaaflden Barbiturates uU ) AUNUFABEN
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Cellular Accumulat
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N15A2dNURIA1F (Cellular accumulation) M lULEaa 1sa i
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Walganaaanuilsznauag laaasnazanaiailu

arsnnulednmnngludas (Normal endogenous substance)
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P~ 1 1 4 PN 1 da o=\
arsnazlinvatgmaluigaalnd waazwumeluigastnlni
WWINUU (Abnormal Endogenous Substances) AINTUNNAINN
RaUnAtNmUafTNUaIg1ITAelULERs

A15NNNYUANLTVNIFEANANY LULTAR LUAIANNLERA LN

A1N150N1AAbAUNA (Exogenous substances)
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« Fatty Change AD NITAZANUDY Triglyceride Tu Cytoplasm a4
\iaa (Parenchymal cells) TasiaswuLiag N IARAL

 NMNFASANURY Triglyceride Tu Cytoplasm YRILTARAL LHBIAIN
NAMNHAUNA L UALIUNITLHNANLDRTN ARY Triglyceride




Adipose Tissue

|

Free fatty acid

Acetyl-CoA, Free fatty acid
Ketone

|

.. Cholesterol
= Phospholipids

Triglycerides

Lipoprotein in Plasma

: Lipoprotein

4
. > Apoprotein

Synthesis

Sinusoid

Rouge Endoplasmic Reticulum

Diagram 3 Fa isms in Liver cell




d1L1AURY Fatty Change

. 11AaN Free fatty acid 14 seuuluatdaulfRaANINT W L1
N19aAAIU15 (Starvation) A58 nﬁzﬁ;jﬂqzﬁﬁmmm'm

. HadngANNgIneuaasauldnawinMlany Free
fatty acid T Cytoplasm Y daanyU Ty Triglyceride 91N
9% 133n2u Triglyceride 11 Cytoplasm Ua4L T8 AUNINT Y
U LATBIAN Alcohol AnanszAutaulmininana il
\fim Fatty Change 7Laamwl



Adipose Tissue

|

Free fatty acid

Acetyl-CoA, Free fatty acid
Ketone

|

.. Cholesterol
= Phospholipids

Triglycerides

Lipoprotein in Plasma

: Lipoprotein

4
. > Apoprotein

Synthesis

Sinusoid

Rouge Endoplasmic Reticulum

Diagram 3 Fa isms in Liver cell
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. nsdInANNsanvTasUsINNsInLaasau N AW
wlaau Triglyceride L Cytoplasm aassgassy Ty
Acetyl-CoA Uag Ketone bodies ‘Vl’]dl‘lﬂﬂﬁ‘&l’]m Triglyceride
‘114 Cytoplasm IRILTRRFLLANTY LHU nﬁmwﬂqzmm'\m
aandLau (Hypoxia) kaziilaalaiinang (Anemia)

. 1{a3n198419 Apoprotein anad Bluludansau
Triglyceride L Cytoplasm wasiaaafL WNgnssuaraanbe
aulawn nazaalidsiu waz ilalasusisResany 11y
Carbon tetrachloride and Phosphorus Ay
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N15d2dNUAR9 Cholesterol

%158 Cholesterol ester mﬂ"lwnm‘i'

e Atherosclerosis:
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LﬁaLm's@amﬂiuwuwﬂum@wmma@m (Intima) a1A9N
eumamnmuvﬁaﬂuummnLLaua\lmmuammﬂ@memme’a@
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Fig. 2-9. Severe atherosclerosis of aorta.

1111910 Ivan D. and Jame L. Pathology, color atlas



e Xanthomas:
Wunisazanaasnaalsdinasaaniidatdalann el
luanyudnaastuls azwuanlupuninaalsdinasan bu
Pk K

¢ Inflammation and necrosis:

LS NNLJNTeNsaNLELLAZNITANEUDILIARATNUNNNS
ATANUDIARALTHLADIDN BILAANNTIINLTRANANE

e Cholesterolosis:
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. filaelsalaunelsaiinisgayidaldsiuaananniundasnoe #
1581N91 Proteinuria 44 WUI1ANISAANALARALUSAUN Proximal

(% . . o 2 ] (= c:s a

tubules luANBMUEADY Pinocytosis YN LALRULLANAN |LAN ] @

NN mely Cytoplasm °1|’ML°II@5‘LC.I Proximal tubules

. asnuvasfielsaduainnshulATasRNLaanagaR AT WU
nsazanuasiusaunEand Mallory bodies dsazidiuls
AINNaasaanssAl wudllsauninaraAa abnormal
cytoskeletal



e Exogenous pigments

FaWULiaaNgnAa Carbon 1#3a coal dust darluilauniny
anAnmgla wasinazgnanaulag w@aa Macrophages
melumaauinegla uasannuudiunisasldgsauniia
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Cytoplasm 1321n91 Anthracosis TUNSINRNISANARAL
ANTWUIARANN Carbon 158 coal dust 1N 9] LEUW NS
PBIAURNIUTLBRDIa RN fazlAsU Carbon ¥aa
coal dust Auausnnuazinisazanluiialan Hluna
Tutnanesan1waaslan 138021 Coal worker's

pneumoconiosis






e Endogenous pigments
Lipofuscin @aifludauaasOrganellesiaaaunazlignnsogdas
AA1815291a18 L AUDILTAR D1aaztaanLlu Lipochrome WAL
Wear-and-tear %158 Aging pigment Lﬁﬂaﬁﬁﬂﬁﬁﬁmaﬂﬂ-iﬂma
LATNNWLASAN LU Cytoplasm A9 G]ﬁ'nl,ﬂazlﬂ (Perinuclear area)
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e Melanin daflusindurma-an laannisdfisen Catalyzes
aaatau lbsl Tyrosinase N4l Tyrosine ALRS19LAE LIAR
Melanocyte NRaviaLazazdzaNag N Taa AN liRanTa i3
dana sazaNtBunannfnlazduan wazdufluiasan

ABY melanocytes azWUNN1FAzd@NURI melanin bR
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e Hemosiderin FaflulinRinananas AlaanuaANLaATNIDILAED
DANUR AN LU Cytoplasm 24 Macrophages 1381N21 Hemosiderin-
laden macrophages MagzaNISaRTRadluLiaiia Taelaifinng
naLaurasiiafiasinaia 13and1 Hemosiderosis LABANNTHE AN
SaaRsuaunnn luiiaidasaziilifinnsuaduiiadia
UFLIWAINAIIMAE L381N97 Hemochromatosis L111A
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Irreversible Cell Injury

Apoptosis “Budding" Apoptotic Bodies

(cell shrinks, chromatin condenses) are phagozytosed;
no inflammation
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Necrosis / Cellular and nuclear
(cell swells) Cell becomes leaky, lysis causes inflam-

blebbing mation
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» Coagulative Necrosis
* Liquefactive Necrosis
* Fat Necrosis

« Caseous Necrosis

* Fibrinoid Necrosis
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FRUANITANLUDILERALLL Necrosis NMWUlALagNgA A
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Coagulative Necrosis

luszazusn garaazdaganalanunisilaasundasndaiau
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~oaculative N :

- Coagulative Necrosis tnaainn1si&adan naasllsmnu

Y 6’$ P~ v Qs (~1 YRV 1
AMlULERs AIUULERANANLLAIASTILTRUADLLUALATA LWEl
1 a\ = v P
azlanunuLARadILAY LAz Cytoplasm ATNATNN-WAY
o @ a o o a & . .Y
dNLaNe wazdnasinanNuadItziile Solid Organs lawn AU
(- Y 1 U [~ - a\ Y
16 ala ganuuINla NN 11HUAY TAgNINAZLAANIEUAIAN
=y =y =\ 160 P—N p=]
N1SANALADA YTR BANTELAU WANBIAALLNAAINALUEAY °]
iU NTULUAALANE WUL Coagulative Necrosis Lida9a1NN1S
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Liquefactive Necrosis LNAlLUaIaInAN1seagda
Tnanauldnanniraaaniauluil)isenisaniay

1 (Y (1 = .
W ngantaulilunuad Pus 5a Suppurative

Inflammation

Liver Abscess




Liguefactive necrosis iiinannissasgaaciaanaalnaiaulads
nelu Lysosome Ua9Ldaatlad ladannidaadnadiianlgsily lysosome 810



Fat necrosis

/N

Enzymatic fat Traumatic fat

necrosis necrosis
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ANLEULSEUNAY (Acute Pancreatitis)iaainnsmnauadiiiaiiialasiu
sau JAuaauduiiasaniaulas Lipase N5au1ansuaausas
Triglyceride Luigas lasiulinanenilu Glycerol waz Fatty acids d9az bl
JunuuAadasluaan nataslu Calcium soap
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nsangaagiiaiEa lanuwuulazingdasnul)ngen

NFANLAL SNASTWLAEURINITUIALALNTZNUNTZUNNT
asaaziiiiadialaguiudiuilssnaudiuiunnn (g
Bun v WaiialaRauds visaanaas Sananasig
W11991 Traumatic Fat Necrosis wag tiaszaziaaenulld
aziinsszanaandaialiusaluLisnuainatiunniuy
M liRaneuzitunal Tun19Aatin a1N15AINAIDA
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~ Caseous Necrosis

. Aafiasandjisenauauasaiseniasanisiniaa
Mycobacterium Taglanie Mycobacterium tuberculosis YO
dadnlen asnganizianzas Tngazwuinssaunauaas
Macrophages ﬁﬁﬁﬂﬂﬂd&ﬂ?\l’lz L13EIN Epithelioid histiocytes
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WL LUAANYAINANINEA
LARBIARELUS (Cheese-liked

appearance)




Fibrinoid Necrosis tiAanUnsennlANNULaSsNNIELae i lud
n1sANeadLiaLEa Connective Tissue 144 15A SLE, 19A Rheumatic

. (1 v a (% 1 a o
fever, 1sm Polyarteritis nodosa L UAY WENBRNIWAINANRZLNAN
HU9TBIUNABALADA TALATNLYN NIITDINADALADAASYNLNUNAE
?Ju“llﬂ\‘l'a'lﬁ‘a"ﬁuwu WATANIAAZWU Fibrinoid Necrosis U84 Arterioles 11
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~ Gangrene

Gangrene ARANNNIGARUNN LEL38N NFUNNNITANE

AR UBLEDAINUIUNIN (Extensive Tissue Necrosis)
I [~
igaantily

— Dry gangrene
— Wet gangrene



Dry gangrene; .LNARNNISAINALARA LTU NTUNRDALADA
Lasaany Tnadnasiuuauan ¥liiAn Coagulative
Necrosis Iadtiatiiaatneun Lsaniamaiqs wiis
wazuananiiatfiadlniladaau uwazinazlsiinnshnida
nmssnanlufiazaassniiaiiiafimans 3andanns
AINA1291 Debridement

Wet gangrene; \nAAINNI9UNALRAALEUNY TINNULNNS
Aalgaluneaunas inldusaiamauinung wanain
dasialndlaluidaian wazanaasil Liquefactive Necrosis
pauiiamesanmeiiasaniljisenisanay vinlin
nsdasganaiiialiafinnauaalag taulainlaancias

ANLAL LagILanne Neutrophils



Gangrene Foot



Necrosis

(Clinical Effects of Necrosis)

Abnormal Function

Bacterial Infection
Release of Contents of Necrotic Cells
Systemic effects

Local effects



e Abnormal Function
\NaLdaa e Namumnﬂ@ memumwmmmaauumaﬂﬂ
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e NFANNSAIALARA LLAYANDY Nl HARANDIRIU Motor Cortex
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=] 1 v [~ AQ” alal 1 Y Y a\
WeNUNdauene wiazituwunnlainnn wanvinlugilasin
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e Bacterial Infection

a a & a o [~ P a & aa

LHANLUAANY RINANNINAD NISHAALTALLANLSYSIN
A28 N1 1UBINITUERY UANANNUULTDLSADIAAZILNG TSR]
Tienunssusaanwazinang inbuaaagunsale

e Release of Contents of Necrotic Cells

Hafinmsmarasdasnatuiiiaiila nafnalilssiunsa
ulminmeluradnanuiiaialaazuandngnszuaiaan
1 MB isoenzyme UaY Creatinine kinase e?iq%wuquz
rasnanNLiiaialawingy ssdunisnaaulaiaananqly
AaAANEIY uanenTinanaiaialame Sludu



e Systemic effects

WNALTARANEATNN1TURIR1T Pyrogens aanaNLIaaNn
MIEWAD WAazANITNTEAULJNTEINTENALNAYIN IR b

(Fever)

e Local effects
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WHaimMsmarasdaalayyinliiiaunaLasiaanaan
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AnuUFInianalen AIUU Local effects AzAUNLANNTULT
LAZAILUUSARILUBANE
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 NISANYIURILTEARLLLY Apoptosis

(] a P2 LY a o Y a9
. tlunisaneaasdaatagn ¢ ianNAagdemNATIKLALY T

1380721 Programmed cell death

[~1 al a 4 1 al Y -V
. WunszuaunIsutianglulgaatal tagluingaaadny
Pathologic stimuli ¥1n92%1 wag ludasasaaulnaainisnlu
P a ' el a £ v = & o
ATSAAMNLUNE wuItdaantiaduLaag tiliasnitlutdaanig

WU Apoptosis LEULAYING

1 [~ - % 1 . al a .
. 'ﬂﬂﬂﬂlﬁ‘ﬂﬂﬁuﬁﬂﬂuuwu'ﬂ Apoptosis naratnAaIn Pathologic
stimuli 1e Tag# Stimuli Asna1anaazliguisananasinlmng

N19ANeILLLUU Necrosis



Apoptotic Bodies
are phagozytosed;
no inflammation

Apoptosis

(cell shrinks, chromatin condenses)

Cellular and nuclear

Necrosis N
(cell swells) Cell becomes leaky, lysis causes inflam-

blebbing mation
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1. Induction / Signalling phase

L iaaaz Ay signal ﬂ’mﬁgﬂ death induced signals LA cell
survival signals 91 death induced signals SULsININVisaLAL
nanazin luin1snszaAUlULNA apoptosis waiisl BCL-2 1flu
anti apoptotic protein

2. Effector phase
URIANA signals NFEAU apoptosis WA lULEaaazHNIS
wlaguwilasinegiznaannisiiia Mitochondria permeability Wag
a1slNeadasazaanan mitochondria L4Ng cytoplasm WAz
nszAulilsfunifeasdasiaslu cytoplasm Aud AL



raulauiagnielu cytoplasm azgnnszau Tnalanie
Caspases Tuiaulminguilaztiag DNA uaz proteins 614¢)
iquﬁﬁnﬂﬁﬁﬂ’lﬁﬂﬁ"lﬂgm’ﬂa phosphatidylserine 17i outer
membrane %ﬁﬂ’lﬂﬂﬁiﬂuuﬂaﬂﬁtﬁﬂ%ﬁlu nucleus AzL5
dsngliinulanianansqanssal

4. Phagocytic phase
Lﬁal,eméu,mnaamﬂu%mﬁnq Ll,@::m‘iﬁfl phosphatidylserine
# outer membrane uldgngnszauigaa macrophages was
IARINLALNNLA LAY TudiuaaEaRiL Apoptotic bodies
TnaisrAainnisantdu



Apoptosis

YNNI www.eirx.com/



L’ﬂumwﬁﬂﬂnaﬁutﬁmmnmemauu,émm«iﬂqu
Calcium salt °1ul,°ﬁaammumﬂa Tmﬂmmﬂuwa
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eDystrophic calcification
eMetastatic calcification



Dystrophic calcification

Hunisasanusandwan Calcium salt MAnTY
melutasvisaliiaiiafimeausn Tneladuwusny
I33nmuaas Calcium lutaan NadiDystrophic
calcification AnaztAAlULSIIUARNSANEIRILTRaYID

[alganauuy Coagulative, Caseous A& Liquefactive

type



e AYUUNNAZWUNISHAEANUDY Calcium salt NNUILFU
LADALAINHNWLNERANIN L58INT Atheroma LAYILRANIE

dluﬂiﬂfazl Advanced atherosclerosis N AL ULADALAS
UULTILAZUNAAHE AL U

e LAZNNAZWUNISAEANURY Calcium salt NARKI AU

HiloaniweNsanIWNauIala 1 Rheumatic heart
disease AINARAANISLA - LIATRIAUKNA LA
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wlunznnuludasdn nunane waatdan by deposit 71 skin
Wag subcutaneous tissue ¥3BUNNATINL L1 deeper tissue LHU

NANNLUALAL tendons TIAEN LALNANITLARDU LUIRILIN

(interference of motor function) M2a819U24 localized form R4
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n19g Hypercalcemia LNARIN#&LUAUAN ) 4 U5en19 A

1.

N1SLANNNI91AY Parathyroid hormone (PTH) S2uNUNNIS@REUD
NFTAN bW LUBIANUDIFADNNITIEUTDEA WIALUAIANAU NNNT
A9198192ANONELUNAUNL Parathyroid hormone
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Vitamin D- related disorders A13¢#Nd Calcium lulaangaiiasanni
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nzlma18 (Renal failure) BN lRNN1SAzANLAZAIYRY Phosphate 11
LARA N LULNNNITUAY PTH LNA Secondary hyperparathyroidism






