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ABOUT THE JOURNAL

Rims and Scope

Asian Archives of Pathology (AAP) is an open access, peer-reviewed journal. The journal
was first published in 2002 under the Thai name “2M15a13559% YR NIBUNNELIUTZINALNEY
and English name “Journal of the Royal College of Pathologists of Thailand”. The journal is a
publication for workers in all disciplines of pathology and forensic medicine. In the first 3 years
(volumes), the journal was published every 4 months. Until 2005, the journal has changed its
name to be “Asian Archives of Pathology: The Official Journal of the Royal College of
Pathologists of Thailand”, published quarterly to expand the collaboration among people in
the fields of pathology and forensic medicine in the Asia-Pacific regions and the Western
countries.

The full articles of the journal are appeared in either Thai or English. However, the
abstracts of all Thai articles are published in both Thai and English languages. The journal
features letters to the editor, original articles, review articles, case reports, case illustrations,
and technical notes. Diagnostic and research areas covered consist of (1) Anatomical
Pathology (including cellular pathology, cytopathology, haematopathology, histopathology,
immunopathology, and surgical pathology); (2) Clinical Pathology (Laboratory Medicine)
[including blood banking and transfusion medicine, clinical chemistry (chemical pathology or
clinical biochemistry), clinical immunology, clinical microbiology, clinical toxicology,
cytogenetics, parasitology, and point-of-care testing]; (3) Forensic Medicine (Legal Medicine
or Medical Jurisprudence) (including forensic science and forensic pathology); (4) Molecular
Medicine (including molecular genetics, molecular oncology, and molecular pathology); and
(5) Pathobiology.

All issues of our journal have been printed in hard copy since the beginning. Around the
late 2014, we developed our website (www.asianarchpath.com) in order to increase our
visibility. We would like to acknowledge that our journal has been sponsored by the Royal
College of Pathologists of Thailand. We have the policy to disseminate the verified scientific
knowledge to the public on a non-profit basis. Hence, we have not charged the authors whose
manuscripts have been submitted or accepted for publication in our journal.

On the other hand, if any authors request a printed copy of the journal issue containing
the articles, each of the copied journals costs 450 bahts for Thai authors and 30 United States
dollars (USD) for international authors.

Publication Frequency

Four issues per year
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Disclaimer

The Royal College of Pathologists of Thailand and Editorial Board cannot be held
responsible for errors or any consequences arising from the use of information contained in
Asian Archives of Pathology. It should also be noted that the views and opinions expressed in
this journal do not necessarily reflect those of The Royal College of Pathologists of Thailand
and Editorial Board.
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REVIEW ARTICLE

Cellular injury

Chetana Ruangpratheep

Department of Pathology, Floor 6, Her Royal Highness Princess Bejaratana Building,
Phramongkutklao College of Medicine, 315 Rajavithi Road, Rajadevi, Bangkok 10400 Thailand
Telephone: +66 (0) 90 132 2047  Fax: +66 (0) 2 354 7791  Email: chetana.rua@pcm.ac.th

Abstract

Cellular injury is the process through which the cell is unable to maintain its homeostasis
in the encounter with injurious stimuli. Generally, the cells with mild injury result in reversible
cell damage and there is no cellular death. However, severe cellular injury leads to irreversible
change and death of the affected cells.

Keywords: cellular death; cellular homeostasis; cellular injury
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nsuIaiurangad (Cellular injury) muneds nszurunisfiwadiusienigliiaunsadne
AMe81599a (Homeostasis) 13l# 1ilewndnyfudansedusineg Aneadunsie (Injurious stimuli) #io
wadiiu Insdenseduilaunsanondunsesowadlusiene Téun Jadenieiugnssy (Genetic
factors) iWeralsa (Infectious agents) Ufis81mn908ANU (Immunological reactions) Yadennena
(Mechanical factors) Ja38n19n1801w (Physical factors) a1saiifinelse (Chemical agents) AU
lidaunadnielnyuinis (Nutritional imbalances) A1gNT8100nTLAU (Hypoxia) Waroyyadase
(Free radicals)
fegwesdmguaznalnnsiinnisuiaivvessad®
1. amzuiaduaingURig (Trauma) 1 auRmsRInN3s1asuLauY WUy neliAnns
Snvevenileidosneg vesirenie
2. m3anfiwAsuautauenles (Carbon monoxide inhalation) AoliAnmsudanisauds
PONTLIUGLYAAAT) VDITNNY
3. mslaunsaud (Strong acid) asvilansuszneulusiuluilaidosineg vessnnedanis
Fushmudufoudu (Coagulation) autiieidousiiaiilaunsatuidsaninnisria
puUnfly
4. MlasusIWITIgRINeaLiuIUIn (Paracetamol overdose) aznalilAinansusznauniy
T Junaainnszurunsdsuanineesenlusiene Seansindmaniazduiuans
TUshuuazanslalulusiu (Lipoproteins) luwadsu aurhliwadsuinnisidentifild
5. miamL%@LLUﬂﬁL‘%Sﬁ]zdaiﬁLﬁmmmﬁmﬂﬂasm6] Y99519n188udunasInasiwLas
wulelfidouuaiiieusaseiaUdosoonin
6. nslasussdnauseq (lonising radiation) 1y $edend (X-rays) 1udu azneliinns
¥hangansiugnIa [Deoxyribonucleic acid (DNA)] vesiwadingg Tuiloidovessiranied
lAunN191859d

TngUnfinain1iasuniauouead lanauiue giuseAuaUuLsedenseauiine
nfupsIBsBIEaaTY NnaNAemndInszRutunaliiAnnsuIauiisuantdeos (Mild injury) dewad
A o v a v A g v s a & o 2 v sal vo < e
diamdndenseuniduaiviiieadiinnisuinlduiissdntoseenty wadfilnsuuinduwuuiinge

4 v ) a Y ' s = [ ¢ a A

aunsanunauudulndlalaendaldusingnismevedead Fusennisuiaduveugadeiinii
“Reversible (Non-lethal) cellular injury” lngaziin1siasuwlasmessaaidudnuusladnuey
nil3asilAe Cloudy swelling, Hydropic change (Vacuolar degeneration) 3o Fatty change
mnwadiiiansualduiisadntoslunouusn deunlasudinszauniiAnmMIuIMEUeE 19Ul
UINBITY (Severe injury) M3o1wad N 5UAINTEAUNNBILAANITUINTUDE 19 TURSIRILALITNSAY T
aa AN TuIniukuulazdigninevessad (Cellular death) e faudiinaganunsamdads
nazAulduamg ieaainn1s UM U 19T ULIIHAE g HZLINUDINTEUIUNTANEVDIYARET
o I3 i Aav & 1Y) < I3 NP = < s v
Aoy wadiwandfldausanundunlugadunalalag Jusennis uialduvesugaanilanvay
JULSILUUTAUAANITINEYRaRI1 “Irreversible (Lethal) cellular injury” Fawadilasunis
Ui uageguusagUsInganvazaenaluilfie Pyknosis, Karyorrhexis, Karyolysis #3e Ghost
cells®?
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oflamndsnszduneliinndunesoaduuuiFosudlisuuss (Chronic mild injury) N13
LU?{EJuLuJawaaL%aéﬁLﬁmﬁngﬂ%’maﬁuﬂmm Reversible (Non-lethal) cellular injury WsLsagaaz
Usngdnuaiziunnsluaindiinandlitheduie enainnisazanvesarsineg aneluiwad
(Intracellular accumulations) #ilgSuuiadudu 1wy a15lusiu (Lipid) a1sldsiu anslnalaay
(Glycogen) #3a33m3ng (Pigments) Lusiu slu%ﬂmwﬁqL%aéﬁié’%’wm%uLLUUL%@%’&LLGM@LLN%
o1fAnnsiAsuuasifondt “nsusudiavecwad (Cellular adaptations)” GsazUsingdnune
Aunnanafuseieline n1siaveauvas (Atrophy) n1siuvuInvaswasaulvgindiung
(Hypertrophy) n15sid1uauvaagas ivunnd1und (Hyperplasia) n1sivsgurinvadoas
(Metaplasia) wian1ssasesaulneegrsiaunivadvaa (Dysplasia)”
nalnmsualuaaas >

dsnsziuiinondunnesiowadezdmaliinnsuasuuiasingg vedassaiauaswiives
Horiuiad (Cell membrane) lulawanads (Cytoplasm) waz/v3ediundea (Nucleus) Yaaisadi
sunmduiiy
1. mswasukasiideuiras

a4 v s o o ! ¢ < o Na o °

— WWeruwadimihilallauysal Feralunannanvgiilde nsiangszuunisinlessy
(Ilon) Wi luwaduaznisdulossusanuanisas (lon pumps) YedLiaviugas n1svinalelag
SrUUNANANYeII9NIY nIeNnaIganansiwiignUaeseenunlagiwaluniisenalsa

— nsdnaevenderuwad Tsoradunaninanvndaiide gifing nsvhanelngeuyadase
nIan1svanslasnssiueaaluda (Osmotic pressure)
2. mswasuuasilalawaiady
— msfaranszuiunsuniueit Ssenalunaananvediife nsldduasiviessuy

£ Y

n1sn1ela A1znTesgasluy (Hormone) nsuiakAaua1siignsnseauliwadinig

q
o

\WSauiule (Growth factor) visensdaasiglusiugniinliveavedn
— msfumalunsaandinuvesead dsorailunaanamadsiife nsnieseendiau
auAnunAlunisiuvedlulaneuinie (Mitochondria) wien1azniestimanglaa
(Glucose) Tuidan
3. msAguuwasilunses

— nsvhaeasiugnssy (ONA) Fenadunaanannaialifie n1slisussdnedsey nslasu

a

guaiiu1dn (Chemotherapy) nsansvianelngeyyadase

'ejEmliﬂmmmmmmwwaﬂLLaumﬂmﬁnaﬂauuﬁ‘lﬂamsmﬂmsumLa]waqwaaﬂa “N3U1A
\Bemannzil (Ischaemia)” GmLﬂuwamﬂmsmwaamiamﬂusuawaamLaamlmwiﬂl,aw,uawaiu
dhuineq 199319018 Faufinnngndeseendiauilazluifsuieifedumerevaendenunsiiiuvie
gafutiy desnnisvinuedllnreusiefazunnsomientunisanadumandnanslindsonuun
\9ad [Adenosine triphosphate (ATP)] $3ufiuiin1sasisoyyadasyeandiay [Reactive oxygen
species (ROS)] Srurusntuunlulslnreunds 1 ROS wdriiargnudeseenuiainlulnaeunie

L3

= ! v -dyd
BAZUNAFBDLYAANIUAD
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(1). Aanszurunmsileseandintuveslutiu (Lipid peroxidation) ﬁLéaﬁuwaé QUVIA
Inssaisuagnihilvesderiuwadgninans wieufuiwadiinsgydonnizsismaly
naveantiufie lefewlooou (Na”) avidngeadinntu [unadeulossu (K') az
gndueenuenwadifutu Hunalivosussiusoalufageiu ddndguwadifiunn
Furguiiioadu Linnisvensfvessnswmeoulanatadusiiavenu (Rough
endoplasmic reticulum) 15lulgu (Ribosomes) An15LeALaLNTZA8AIBDNIN
Sreumelananaduinnty wazvunvediilnrownsefasuiilvetuse Saiili
wadinnsUaLUULEUNEY (Acute cellular swelling) uazilvunalvaiTutuies
dlovilodeiiwadinisuasuuvasiandnundond Haematoxylin waz Eosin
(H&E) uazpiendasqanssmiaznuin mavdsundasdlussozusniulalanaadud
SnwzA1enIzand13anI1 “Cloudy swelling” LﬁaLﬁmmimmﬁuﬁ@aﬁm%aé
Funaunniy hiidilvasaslulelamanafusuiidnuas adonszanidufiay
sy lidulelamanafuiisnvasduderhdlanssnanvundnmiiounenth
I1UUNIALSYNI “ Hydropic change (Vacuolar degeneration)” 1agnns
Wasuulasisansdnuefanandafuausenuldveslusadidoyrondiudy
Yoanele (Proximal convoluted tubular epithelial cells) dlosniluwadiitly
Tnreuaivogiduduunnn wdeuiuifuduvedladsimihiiunniigalunisgadu
thuazndeudsngg fewuiu fuudeianznndenludsiladadumeualyi
A1115aNnuUnIsIUAsULUa MUY Cloudy swelling ag Hydropic change (Vacuolar
degeneration) Tuwadidoysananliiosiues®”

sffudlolslulsuiinsuenuasnszaredosnainirsumeulananaduuinty

Sorq Madelusiufvzanas ilnnsvudeanslalulusiu (Lipoprotein) sanuen

wadhanautuiu Sufnnsavanvesansusznouludu (Lipid) eganelulglananady

wndeiu Tnstannzansusyneulausialasnawelss (Triglyceride) detdeiinng
avauvesansUsznovlaiiuluwadiflondendsiuiudindes faiidleh
dlademinanusunssuiunmsmaiinyinel (Histology) Fadedldifiansazanene

Muea (Ethanol) w3elefiausanaged (Ethyl alcohol) uagansazauledu (Xylene)

dziliansusenauludiuluaddugniinlfazareld doudeovnieideiini

NITUIUNMINEYYINeNIeUToaua W dounied HEE uavaiendesanssml v

wulglananaduidnvasidudesindansinan (Clear vacuole) aunalvg) sazna

Deadiuedsareseadinariauuuuasuargnudnllegiafnvouiwaddndiunis

Senwadiiinisiasunlasdnuasin “Fatty change” lnaiwadasidnuazadne

LA3UMI1 (Signet ring cell) HedwaglusisnefinunisiUasundasiuy Fatty

change léuagfiagnfelsaddu Lileannadduifadostunssuiunisiunuead

voslagiu (Lipid metabolism) aﬁqﬂﬁLﬂﬁsJuLLU&N5ﬂwmzﬁﬁawuwsawulﬁluL%aé
n&uidemlanassadiboyriovndiuduresmielauiy uinseiufaunisin

Fatty change IuLeuaa‘ﬁﬁmms}mnmﬁmmLﬁamawwﬁﬁﬂwuﬂasﬂumaéﬂé’mLﬁa

wala dmduiradduaziinnisiudsunlatiuy Fatty change Iuﬂsﬁﬁﬁmqwﬂu
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Usunaunnegedaiiiesiunaneiiou nIeidunasgradsunduiiosnielasu
#1571 WU @1savangmsusuLAnsIAastse [Carbon tetrachloride (CCly)] 10usu
daun5UABuLUAUUY Fatty change Tulwadieyviovadufuresniglasings
nanMslasuansiwidigsanieiuiiguiu®e?
nswugesislansinaululaslananaduveaadoraidunaannisazanyosi

nsolvduluwadnla e?fﬁﬁmiﬁqﬁ]ﬁ'jfnﬁaL?iaﬁﬁﬂ'smﬁ@ﬂﬂﬁﬁfwﬂumamﬂmiazau
vosmsolusunelumad avdesiduilean (Fresh tissue) vosiiodasnanitlsl
Nunsutluansazaneesunau (Formalin) uaznssuaunseiouiodenaiiay
Inen uinsiintuiiadeitutuds (Frozen section) wazdoudedoosdisale (Oil
Red O) Lﬁ'aﬁﬂLﬁaL?Jaﬁshumié’mLLazmis’J’auéfaﬁ%ﬁaﬂénLLé’:}mm’m@jéﬁsmé’m
qanssm mnansiiazaueglulelanaratuve wwadiiuanslusufazifurosinmse
navluwadiuinduns®

2). Aansinuladtasiadiwesiusiuiiadrstunelumad (Protein modifications) 91
Mlsin1suanda (Breakdown) #3ailnnuinun@lun1staunuaa (Misfolding) ues
Tusfumaniu fahlugmsgadentnfivonsadviomaneveasadlufian

(3). ianviaefeue (DNA) authlugniskman (Mutations) unaliwadiinas
Wwiuiulnegaiinunfuaznareiluwaduzise (Cancer cells) 1

domsumiuvensadiinaintustradeiiios w¥ouf U iN s A UYeININTULTIVDINTS
vindudnie nsaniznsuindurensaditammnananenieeond it luidsuiede
AsnAnaslindsuniigad (ATP) fvzananiosy dutueadildSuuinsumaiisdeiia
NEUILMTAAIEEITEMSTEIULEAE (Cellular metabolism) seASlnalalada (Glycolysis) wieliile
nEufndunwesuaufeanisveneadlurasiiinnsuindutiues uinssdufmunglaa
(Glucose) Fafuansemsuszianansluleinse (Carbohydrate) ﬁﬁlsgﬂamﬂimmaﬁﬁmﬂ Tusang
dielAndundanudmsuhlulidundeunszuiunmhauressad Ineuniudazgnidvasauey
amelulglananaduvesgadlugluuuresansinalaau (Glycogen) éhamaiﬁawaéﬁlﬁ%’wm%u
Annszurunsinalaladadfiusniu Usinuvesansinalaauiiazausgnislusadiufovanasly
Feu9 1esangnaasluiunglaasmenszuiunsmnuedtuuuulsidesldosndiau (Anaerobic
metabolism) Wleifiundanuliudwadluvasiiiianisuindu Ssdunngingivesvadiinannil
ﬂQIﬂa%QmiJﬁsmamLammm (Lactate) [ansoyiusvensawanina (Lactic acid)] TutSnamunniiu
niiladazidaldtudonisaiiaiu asuaameiadsdnsegnelulelanaraduveweadilaty
vindu vilsandies (pH) melugadadinnudunsnuniu demaliiamanmenduiuvediasn
fiu (Chromatin) Tufiuadea® Wethideidefiinnudsuulameusadludnuasdanarndeudaed
H&E wazgiendosqanssm aznvineadvesdodomarifivuadnas lelanaradufndvuyda
1Nty Fevsuadefaunsaiunisindveslelanaraduiududuasldiguiu (Acddophilic /
Fosinophilic cytoplasm) é’m%’uﬁamﬁamaaLenaa‘mmﬁﬁ%ﬁﬂﬁﬁwL'EuLsﬁmmﬁmu@mﬁamﬂuﬁﬁw
(Intensely basophilic nucleus) TneidennsiUasunlaensadfifianuuesiomuaiiin “Pyknosis
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(0Fwr9mnInTeuslunwnsnaeseiie 137 pyknono a1 FlRtudu uaser3r —osis
a1 niedntng)”®
Tuwadund urabealossu (Ca®) asdhgeadlutiinuiitossnn Weunadeslessusinuide
vuwadiinluglalamanatuudn visdmazduiulusiuudgnidvazaulifissseulananaduuazly
Tnneuiaie unaldeslosudiuiiivdeazgniusenuenieadmenszuiumstsdiesedy ATP a 1io
uadtu mniansuinduressaddeauvelafnusuilugnainnssuiunalesesndindu
voslufuiliBeruwad lassaisuagnihiivondorueadiazgnynats uenanlufeslessuaziing
wadinntuuarlunadoulessuazgnivesnueniadiiutuud waideulessufndiginadiiy
sndulpsrudorueadiignihatstuseduiu unseduveunaidenlessufidduaddui
USinaiigaiuniifinszuiumstuueaideslesusonuenieadazaansaviauldviuviaei unaiden
loosudaseiiegmelulelpmanaduaensedunszuiunisineg sudunadorowaddsiae
(1. iansnszgueulyinealnlaa (Phospholipase) Llunaliifinsaangluuuie
wloalwllalln (Phospholipid) Sadudmuseneurentoruisad fufuberueadss
Qﬂﬁf}msmn%u
(2). Aansnserueululusiiea (Protease) WunalifinisuenesAusznevvasdule
TUsiufidoulostuduiumitedulassswenead (Cytoskeleton) fatiugadas
Annsvaldhemniudolnieuleseunaztininduadunsionisuinduses
\waa
(3). innsnszdueuledioulafinndioa (Endonuclease) Wunalvilinsaanalasunf
lutuadea
(@). finnsnszdueuludlusiulawa (Protein kinase) 1unalilasunfuluiledead
nsuaninidudaugesq (Fragmentation) uagtoulusiddsneliannisiiumy
Woauln (Phosphate) asuuansusnaulusiuneluiwad Javilvfianuiaund
voslassairauaguihiiveslusiumariity
naInNINsERunITiuveseulsiieuladandioauaslusiulawaganaidnasui et
Jdodeiifinuiniureseadedieraides nioufulinmafiussiureseinsuusiresnisuindures
wadBndae uviin1sdeudied HEE wazafiendosansmi axnuingadvendeiboiiuanainasd
vadnas lelomanaduindvumdi/Aunsntuuda Duedsavessadivarifazunnesniduiudn
Futios Tnedennisilasuulamweadfiddnuasianuniiin “Karyorrhexis (s1nFW¥1919077
WourluniwinSnaesrife #1371 karyon ulady TuAdes uasA171 rhexis kiad1 n1susneen)” B9
Foeulwiioulnindieauaslusiulawadosaanslasniululnedoauniuvinlng msaaisves
Jumdvafaziuduannsuanifutudntudesnareuduumnazdondugingng dasianse e
woshendosganssatiagfiuduionadng dhdwadlusedidlelnnaratufadvumndu/Auns
Tne3ennsdsunlasensadnidnuaesiin “Karyolysis (310AWr91977513o0mlun 19
n3naeerIAe A137 karyon uladl Funded uazA137 lyein 4Uad1 n1suen)” eilavasfiuadnan
ATP anaiiose laleleufiavAos s vty wioufuiin1suaesieulasingulalasiaa (Hydrolases)
sonantalaloy aurhlnAnnisgesaaiasaies [Autodigestion (Autolysis)] oaadfilduLIALEy
tfu Tnsweulwsifignudeseenannlalaluy (Lysosome) agvinisteslassainemelulalowanadues

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 7

8% (Organelles) Saufiandaiiunnazdondudngng duse wluitgawadfiiansuiad
wazfinsdsuutasdnuaridoiniunismeveamad (Cellular death) ag1sutiuey iloguuadiis
mManeifendenansaiasnuit andufissguhafuensaditlslowaadufadvumidu/Auns
it udliuiaedeaegmelueadiian iFonwadiineuduasiidnuaedsii “Ghost cell”®
winszduinmuidedeidolaianimuinduesnaguuss awhliwadludebodgnszuiunis
A18UDUTAALAD LAY WUL%aauaﬂwm Wuuuu Pykn05|s Karyorrhem Karyolysis %39 Ghost
cells nauvuiiluilode 1 “UUEJEJﬂ‘U’J”lLLG]auUﬂ’JﬂJSUENLuaLElau‘ULﬂﬂﬂ’ﬁWlEJ‘UENL%ﬁﬁLL‘UU'ﬁ’J@L'ﬁ’Mi@
wuuresidurely LLaJummﬁ’nuaLaammaﬁ]uuwaawmmm’;mm@qimumuim Faduilogdne
ndesganssmidslaiduiufiesomu wadfimeudweniadeillésuuniveeguussiinarendy

Ghost cells V9%uA

< o a @ = = . .
N13U1ALIUNNNITENAIBUVDWABANIBNAINIVIALADALANIZN (Ischaemia-Reperfusion
|n'|ULj Z)(9712)

4 o a w XX L g awa . N P I

Wainnisvnidenllidesiloelafinu aznelminniznissesndnussiloetunsouiu
n1sanasluni1sndn ATP dmiulwas aslulgadvodliodomaiazaiiunssuiunIsAIUoaTNTD
waduwuuldldeandiau ianisadsansuanmensdnsednelulelanaraduveswadfilasuuimiuiu
inlan pH neluwadaziinnudunsauiniu Mdugadisdesdnuin1izsisiganienisdy
lalasiaulesau (H) duiueenuenwad wazihlaweulessuiuwnadedlessuaziiidwaduinau
Faviinnalderolaaninanualluide “nalnn1suinlduveusas”

dll 44 = a N = I Yo 1 = Y=

Wenasaldonuniduinnisivrsenisaanulasunisuilalinisivavesfeandupun
sandiauiunsidigwadiiudu iliwadauisadfiunszuiunisiunivedduwuuldeandiau
(Aerobic metabolism) lalgudn n1sasansuarmanazanas vilie pH nMelueadnaugaunf
agslsinudonnilvanduidundnasaluliheuyadaszunde Inseyyadassvailasnsziunis
Unvasresniganuiuluvedlulanewnisduianin “Mitochondrial permeability transition
pore (MPTP)” @asaavaglun1izuniives MPTP dazgnUnegnaoniian wWaves MPTP gnidatusn
gyibiiiansidvaunalunszuIun1saine ATP vadlulameunie Asluigaddegniaieiiuausn
ASITINAUNANMIYIAEBUY INoyyadassuazanLAa@eylassudaseatinakaluiite “naln
nsUIAIUYaLeas” unasunveteyyadastlunsdiiuenainuniouiudeniluanduiudnass
Wil Ssanunsaunlaannisasslnewaaiadenuiviinidngiia (Neutrophils) anwdeniunsyus
Hondalvanduuniues allassuuifuiuressnniekuunsundluug (Complement system) 71
wioununszuadeniiniudndadenisivisviarswaduiniu

% 1 Y1 aa d' 14 @ a dy 14 oY v dy % 1

Ared1evestheidauieiteanisuinidusiind laun guiglsananuiiieiilaniuagng
LA8UNAU (Acute myocardial infarction) uag mmam’ayLuaﬁuaamammmaa@ [Brain (Cerebral)
infarction] mlmummf’ﬂmimmwumammmﬂumawaamaamLL@W"LULamﬂmmuamhmama
duaaiiu

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 8

N15UNIALIVYDIYARAUINET5LAL]

Tngvhlunalamsuiaduveasadiuanasiafiinazesuieseanngsuinanaiiad 2 via
e arvavane CCl wavansazansiefiaueanaged lnewlosnneldsuasararsaowiniuniiuly
Tusvozusnazviliidedouaswadiuiinnisiasunlasiiiendn “Fatty change” fnaniudalu
Wide “nalnnisuiniiuveaeag”

Tuefnansarans CCl gnldifuiendnusts uidagiuildldarsararssiindunaunuudn
dlesnansavans CCl noliiAnnisvianelelau (Ozone) luduussennimvedlan deduansiilse
grltianngluvies foansiduilednwizoansuiaiivresiusgadsunduanarsiadl (Chemical
induced acute liver injury) wiiu>19 feasazans CCla ihgsrsmeazgnivasulaeieulesilyle
1AsUA 450 (Cytochrome P450) 91n319uutaulanataduviinlisu (Smooth endoplasmic
reticulum) Tuiadsu Tinaneifuaseyyadasziiiidedn “aaslsuiia (Chloromethyl)” Geagyilaf
Aenszuiumsiedesndiniuvesluiuiideviuwadueaeadiv uasmaiUasunladineg vedeadi
AuINILARNSIevRLYadsuURafina it siluide “nalansuiniuvesead” ues

dmsumsuindueseadiusuiiesannisidiuasaransiefiausanasodunniiultusinng
imuaaiumwmmamiaﬁa Imma‘maLLaaﬂaaaaf\]umLUaEJuLUuLLUaﬂuL%aammwamiwaaﬂuamwms
Lwinnsiasuudasiios m@miaumaaaivmumma mmiauuaaaﬁ“ufﬂ ﬂaimﬂ@ﬂivmuﬂmﬂai
aaﬂmmummhmwwammLszjaamml,enaamu LLaua’]@Uﬂ’liLUaEJULLUa\‘]G]N‘] YOUIARTIAULIULAA
nsaeveaaanutuiuy

N5UNALIUYRLTAAIINSIANUTED

mslesusdneuszgneliinn1sunllureueadninimsuazn1eeon NsuIndulnensatiy
[<3 o a a o [y < o/ :.II v a o aaa (Y] 901 a
Junaainnisvinate DNA Tuliedea dusunisuinidvveawadlnedeuiu Ssdazyinufizeniunii
aglulalananafuvegaduainanseuyadassuy %qm"emwmsa%aaaizﬁLﬁ@%ﬁﬁ%ﬁﬂmEJ DNA
a | a = ) & A | P ' ° % I vy 1 & A
Meglutnduanuies lngillaidavessanienliionisgninatemesidneyseq taun Lileibaves
FEUUMBAUeIMS lunsean Aendunies uassald visililedevesiisouluassindanulasienis
gnvianemeSediguiu

afunsiAsuuiasasgadidlafianisuiaiy®
Wealinnsuinduvesaauuu Reversible (Non-lethal) cell injury Jsagwunisivdsuuias
yougadianzlulalanaraduintu mnnisuinlduressadyietdinsatunoluisess) auasyad
Ldaunsanaunauls (Point of no return) A9sLAinn15UIAUTBITAALUY Irreversible (Lethal)
cell injury Faaad7iinn15u1nLduelindudiiasid1dnIssuIun1snIeveuead IngIenuNIs
a ] = a a o oA A < i | a
Wasuwlasweswadnslulglanaraduuasiuefea dupsillalafnuiiwadinisldsunlaiues

duafsaintu waddananagldarnsonduiuundumadundlédnias dedamisanunis
Wasuwlaweseadiidngnszuaunismeldmusidudsife nsdsuulameddasadisuumndn
meluwadisannsonsanulddendesganssaididnnseuniity naudsunasveasadis
aunsansaanuldfendeaganssatssum uazn1siisunlamonieBedaunsaiulddaem
wWan

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 9

UL 9I5ULANNITUIARUYDWTARTULT NITYVNTNTAVDUTAANLATUUIMLUTUAZISUAnAY
3089 wnwaanlasuuinduidngnssuunsaneresaLal wadira i lanusaviving
1 =3 4:1'
solulafazmelulunian

2111548281N15HANYaIMEEiaRan sUIME UL uEas !
TngUnfdledanisuiniuveamadiuurluiodelafnuvessresnie Aasianssuiunissnay
sasheiane SudunmIneuausuesiinesedinszduing Anendunsiereivadiiues o1nsuay
91M3hENBIINMeTiansanuldisioinnsuindureasad laud 9101514 (Fever) wazenis
W@uUan (Pain) é’uﬁ]umamﬂmiﬂszﬁumaqmiLﬂﬁﬁwé’aaamﬂmsJLszjaél,ﬁmLﬁamnﬁﬁmaﬁ’wmu%ﬂu
ﬂgmmmiamau szmmamﬂmiLﬂmlmmvmimwmaLﬂmﬂivmumﬁmmuaa%mLLUUM@@MLWLWM
1NTudY wagsnsInsidureslafesiudunnuan
uaﬂmﬂummmaLaa‘vguL%aagﬂmmamﬂmsmmL%mmmjaé auiRansndseulesisngeg
aaﬂmmﬂL%éﬁiﬁ%’ummL%Uﬁ'wfﬁ’rgjﬂizLLaLﬁamﬁluU%mﬂm'ﬁ'qmdﬁgG‘]’Uﬁﬂ’giwﬂuﬂuﬂﬂaﬁﬂﬂ R

waavesllodousazstinazinisairseulwindmizsenisvinnuveilodouu fegiagu
— oulyorartiusziilunsudiersa [Alanine aminotransferase (ALT)] w3otoulesl
%%Jimqmme—ingQMWEWUﬁazﬁLua [Serum glutamate-pyruvate transaminase
(SGPT)] gnasnsluwadnanuilonsla waddu wasiwadiouiiveavials
— aulwidanlatneaning [Alkaline phosphatase (ALP)] gnas1slulwadiuway
LHAANTEAN
6 2/ 13 dll a J o/ 1
— ioulwilozluiaa (Amylase) gnassluigadideyiivesdesluiugsy
— oulwiiueanisimneriilunsnudinelsa [Aspartate aminotransferase (AST)] %30
ouleidsunganfin-denglass@Ransmudesdiua [Serum glutamic-oxaloacetic
transaminase (SGOT)] gnasislugadnduiiloats waanauiilensla wwaddiu
waddauRIvemials uazwanitoyivemanlufiugeu
— eulwinSiefiulaiua [Creatine kinase (CK)] gnasisluiwadndiuiiionts wwad
dupd dazigaanauiienla
— oulvtiuaninnflalasiiua [Lactate dehydrogenase (LDH)] gnasisluiaad
ndnuiloany waddu wadideyiivewisln uazwadidaidanuns
HUADLIOLANNITONLAUDEIRAIUNAUTDIAUDDU (Acute pancreatitis) @1UITOATIVNUTZAU
a = ] a 2 = | a a X 2
Y99 Amylase Winawunundlunssuaion wieminasanuihiinaiuduves ALP lunssuaiien
i a , Vi a a X Ao o« < v
wnniund danuduldldinfanesanmiundunsensegn udu

n1sazauvasiuyuluiiaitio (Pathologic calcification)™”
d' a a X S & A =3 [ < A =
doFuiansmevesgadduuniileelainin iasdunaannsunadenaldidss nsgn

Mangannishnideialsnegiaiest udu uradeulossuasidnlUasanegluwadvaailoite
WA TULNN BT USINina a1 uluite “nalnnsuiadiuvaawtas” lasueaduylosouinanil
azduiuneamnleaay (PO F91131nN15aa8999815U52NaUTUSAUTULLAANITANEVDIA] LAn

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 10

LﬂumvﬂauﬁuaaLL%L%MW%LW@ (Calcium phosphate) mnammwuwuwam aiiledeiin
Asaeiiiianuudaundadudag Sanasay amawuﬂuimuawawmamwu 319n1889A8
ﬂ'ﬁwmumﬁLumuaa%maumaLeaauLLazszmusuaqLmaL.%ﬂuﬂﬁwLLaLaamaqiuLﬂmsmﬂﬂm 138nN1T
azamaﬂugué’ﬂwmzﬁ’h “Dystrophic calcification”

aflsn191iin Dystrophic calcification ansanuldluiiioievessnanediianisidenanin
(Degeneration) muSeiifindy 1wy nifuluvemasnidenundalsund (Coronary artery) auvlate
pa5AA (Aortic valve) 1usu ﬁqﬁu;ﬁqﬁaﬁLﬁ@ﬂﬁiazaumaaﬁuguﬁuﬁwaamLﬁaml,miﬂiiuﬁ uay/
wisaulaeeesinduszezinaiun favdwalfiinenmsuareinsuanswesseaneduiesan
PnMsvhauiiRaunfvesiila

Tufouiiiseniianansanunsiiia Dystrophic calcification Wdguifu mndewilesendusiau
gy wadnssushadunatweniiotenduedldsuidenluidediifiemnosuinnsmetuunld sl
LﬁamﬁazammﬁugﬂmﬁaaaﬂLﬁmfﬁu%auﬁwmﬂ%u’m]wﬂuﬁ’auﬂamzL%'am"] “Psammoma
body”

ﬁw%’umiazammﬁugﬂmﬁaL?J'aﬁﬂé’ﬂwmwfhL%mh “Metastatic calcification” \Juwa
nnsfisenefianuiinundlunszuiuniswniuedduveswaaden wazdseiuvouaaidasni
qq%undwﬂaﬁiummmﬁam (Hypercalcaemia) ¥liinsanaeneuvesuradaunoawinnszataily
Tulawdornag vesdranis Inga1veeInI5LAn Metastatic calcification lawA a13esaunisn
Ins0uavi191uLAY (Hyperparathyroidism) A123R18UALAY (Hypervitaminosis D) uzi5efiinas
LLWiﬂiumEJm&J\‘lﬂimﬂ (Metastatic bone cancers) ¥50 ugi5aiindana13 (Leukaemia)'” 1usu

LmamLuaLaammiauamawugumum‘vﬂ,mmu WWINTdeuMed HRE uargaiunded
qavssatl agnunznauvesaadsurleanusngedludede Snuundutoufiiuasdamuun
1119 yINsUSUANANTRveIN Nl UNG039anITAtRE1ITt AredulsuninasiBen (Fine

adjustment knob)

Gril)

" Asualduveagad (Cellular injury) wuseanidu 2 Useian Ae Reversible (Non-lethal) uag
Irreversible (Lethal) cellular injury

" gadfiin Reversible (Non-lethal) cellular injury 9% siidnwneioluine Cloudy swelling,
Hydropic change (Vacuolar degeneration) 38 Fatty change

" 9ad7iiin Irreversible (Lethal) cellular injury avilugnismevesead (Cellular death) lngdl
Snvaszdreluiie Pyknosis, Karyorrhexis, Karyolysis %39 Ghost cells

m miazamaﬂﬁugﬂmﬁ/@@ja (Pathologic calcification) wusesnidu 2 UszLande Dystrophic
ey Metastatic calcification

" n191Ain Dystrophic calcification Weadaaiunisaeveswadwianisidenanin (Degeneration)
veudedoluinne Tnesrsmedmadinszuiunsumueaduvesunafnuas syduveunaTon
lunszuadenagluinueiung

" flesumeinanuinunflunszuiunisunivedtureswaaidel wasiiseiuvetaaidouiy

geundundlunseuaidon (Hypercalcaemia) avdanalvilin Metastatic calcification

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 11

10Na1591989

(1.

(2).

(3).

(4).

(5).

(6).

(7).

(8).

9.

(10).

(11).

(12).

(13).

(14).

McCance KL, Grey TC, Rodway G. Cellular Injury. In: McCance KL, Huether SE, Brashers VL,
Rote NS, editors. Pathophysiology: the biologic basis for disease in adults and children.
Seventh ed. Canada: Elsevier Mosby; 2014. p. 54-88.
Goepel JR, Bury JP. Cellular Injury. In: Cross SS, editor. Underwood's Pathology: a clinical
approach. Sixth ed. China: Churchill Livingstone Elsevier; 2013. p. 80-85.
Cell Injury, Disease, and Death. In: McConnell TH, Paulson VA, Valasek MA, editors. The
Nature of Disease: pathology for the health professions. Second ed. China: Wolters Kluwer
Health | Lippincott Williams & Wilkins; 2014. p. 20-35.
Chapter 2: Cell Injury, Cell Death, and Adaptatiions. In: Kumar V, Abbas AK, Aster JC,
editors. Robbins Basic Pathology. Tenth ed. Canada: Elsevier; 2018. p. 31-54.
Strayer DS, Rubin E. Mechanisms and Morphology of Cell Injury. In: Strayer DS, Rubin E,
Saffitz JE, Schiller AL, editors. Rubin’s Pathology: clinicopathologic foundations of
medicine. Seventh ed. China: Wolters Kluwer Health; 2015. p. 4-33.
Reisner HM. Chapter 2: Cell Injury, Cell Death, and Aging. In: Reisner HM, editor. Pathology:
A Modern Case Study: McGraw-Hill Education: Lange; 2015. p. 21-43.
Young B, Stewart W, O’Dowd G. Chapter 1: Cellular responses to injury. Wheater's Basic
Pathology: A Text, Atlas and Review of Histopathology. Fifth ed.: Churchill Livingstone:
Elsevier; 2011. p. 2-11.
Descriptive Terms for Abnormal Cells and Tissues. In: Cui D, Naftel JP, Lynch JC, Yang G,
Daley WP, Haines DE, et al, editors. Atlas of Histology with Functional and Clinical
Correlations. First ed. China: Lippincott Williams & Wilkins, a Wolters Kluwer business;
2011. p. 5-10.
Hausenloy DJ, Yellon DM. Myocardial ischemia-reperfusion injury: a neglected therapeutic
target. J Clin Invest 2013 Jan;123(1):92-100.
Kalogeris T, Baines CP, Krenz M, Korthuis RJ. Cell biology of ischemia/reperfusion injury.
Int Rev Cell Mol Biol 2012;298:229-317.
Schoen FJ, Mitchell RN. Myocardial Infarction. In: Kumar V, Abbas AK, Aster JC, editors.
Robbins and Cotran Pathologic Basis of Disease. Ninth (Professional) ed. Canada: Elsevier
Saunders; 2015. p. 540-550.
Xia Z, Li H, Irwin MG. Myocardial ischaemia reperfusion injury: the challenge of translating
ischaemic and anaesthetic protection from animal models to humans. Br J Anaesth 2016
Sep;117 Suppl 2:iidd-ii62.
Peng X, Dai C, Liu Q, Li J, Qiu J. Curcumin Attenuates on Carbon Tetrachloride-Induced
Acute Liver Injury in Mice via Modulation of the Nrf2/HO-1 and TGF-betal/Smad3
Pathway. Molecules 2018 Jan 19;23(1):10.3390/molecules23010215.
Scholten D, Trebicka J, Liedtke C, Weiskirchen R. The carbon tetrachloride model in mice.
Lab Anim 2015 Apr;49(1 Suppl):4-11.

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 12

(15). Sherry D, McCulloch A, Liang Q, Reimann S, Newman PA. Current sources of carbon
tetrachloride (CCly) in our atmosphere. Environ Res Lett 2018 25 January 2018;13:1-7.

(16). Yang BY, Zhang XY, Guan SW, Hua ZC. Protective Effect of Procyanidin B2 against CCl4-
Induced Acute Liver Injury in Mice. Molecules 2015 Jul 3;20(7):12250-12265.

(17). Senba M, Kawai K, Mori N. Pathogenesis of Metastatic Calcification and Acute Pancreatitis
in  Adult T-Cell Leukemia under Hypercalcemic State. Leuk Res Treatment
2012;2012:128617.

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 13

REVIEW ARTICLE

Cellular and somatic deaths
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Abstract

Cellular death generally results from irreversible (lethal) injury. In addition, a normal
physiological cell death process or apoptosis presents during embryogenesis and adult life.
The role of apoptosis is also involved in pathological condition. Somatic death means that

the individual is permanently unable to communicate or deliberately interact with
the environments.

Keywords: apoptosis; cellular death; somatic death
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T Waansadenidedefifinismsmeveseaddnvarilgsnioniei “Infarction” aghslsf
aun1seveTadulin Coagulative necrosis 4 dldusnedinsmeveseagainmsvindenty

Wesluiloevesauss d1ld dalle Ui wvu wawswn [9518azi8ualy Gangrenous necrosis

(Gangrene) waz Colliquative (Liquefactive) necrosis]

(% '
=1

A A v A A & -dl' 1% 1 @ v S
L‘L!E)LEJE]‘V]G]']EJ’%'mﬂ?i@@ﬁﬂﬂ@ﬂﬁ@@@Lﬁ@@LL@QVﬂU 3ldN Lma@mamLﬂmwmuaﬂwmmﬂugﬂ

aAaa 1

WanariiEgaansasnindvesiedound [Fan-shaped anaemic (white) infarct] Ingusiiounss
iiafioudaevesiuintudugaiivaondonunainnisgaduiiuies fduwadvoniede
duflegndaaingadinanfiazuineendiou LLazLﬁmmimmaawaa‘maamu‘%umﬁgﬂL?Tméha
LILUDIVREALABALAIT 1AL Fhliiudugintdues Fovdedornuinniinedae
anngiianyinsdousaed Haematoxylin uag Eosin (H&E) uazgiiendesqanssmi agnuiy

s al a & 2 = ] 13 = a o Y ] a a
L"’Uaa‘vm']EJIUUﬁL'Jmuf\]gL‘VTUL‘WENIFIiQTNGU@QL"Uaa l%Imwaﬂa%ummawwuLﬁum LLagbLlILMUU'JLﬂaUﬁ

2. Gangrenous necrosis (Gangrene
Gangrenous necrosis (Gangrene) Hun1sMBveLsadRUUIRMEAkAzTa L MRLTUR Y
Coagulative necrosis uatilaidafinngaziotanusiianinaunnnii wardeadunisaeveawas
nnsvadenluidesluiiodsvesald dadle Ty UL Lasv Wity @ mSUN1IANERINaT?
vauiladaaldaunsaisenia Infarction wnuld egnslshanulaifensannisaneveailaidaiiin
Fuiutiadle v waw wazw) duliswnannnisgaduvavasndentailuifeuilodeinaiil
A18A171 Infarction TagagldA171 Gangrene Tun15158ALYINHU @9 Gangrenous necrosis
(Gangrene) a@1u1sauusaantatlu 3 Uszianauanwaziiusingailfe Dry gangrene, Wet
gangrene Way Gas gangrene
2.1. Dry gangrene
I3 s A a i & X A iy
Dry gangrene (Jun1samevsagadsuiiosnanuasnidenunsiiluidesiioibovssih
Y-S, a v & ° T & &g A a
flo 4wy wazw tinnisaadulunaiuiuawilyliiiidenludsailaiausian
flana Failleldamanfaviianwagiiaiien Jda1 uazdveulvaiianuisauenoonlaeeig
Y] X A aad 1w a a A A A & o B a a &
Fauaniodeuninedtiames ngluusnavealebeneiinaglidesiansinie
WUATILSETIUAE
2.2. Wet gangrene
Wet gangrene 1un1smeveswassuiilesnainvasnidenunsiliifesiodoves
oy & a4 & o a v & ° A X A A
ald fatle W wow waz tinn1seaduluaiuiuawililififenluideailee
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Unmdinan suduinsfndowueiieesnssuusduidadefiinisneiatu Seilv
Vinameaiodefineiitdnuazuim Wenuas faunman fndumiy wazldaunsauen
Gua'uLﬁumsuaaLﬁaL?iaﬁmaaaﬂmmﬁm?iaﬂﬂaﬁagj%"mﬁmié’ashﬁmﬂu NARINNNSAALTE
LLUﬂﬁL%&J'ﬁ"méhaﬁaimaiﬁﬁﬂaaﬁﬂﬁé’mwmiL?m%ﬁimau%’ngq
2.3. Gas gangrene
Gas gangrene LUHﬂ’linEJ“UENLGZIa S
lanznsmeveaie dousnauyuayen 3nstenisindeuuaiiSefiAnTusiudeti 9

a

Anannguusateuvafiisiiamnsaaiyivlnldlunzilifioondiau (Anaerobic

o

De

QT Lsziulﬁmﬁ’u Wet gangrene Lwiai”]ﬁ’m

@f

bacteria) Waraiusananuiansnulase laaianwig Clostridium perfringens 33vinlivaug
asasneLdniiondusnaniedeidmemeintuiu evlddudesnsounnsuiung
Sulesannguufafignuanlaedouuaiiiadanaradieiu unsnegludeideldfimi
(Subcutaneous tissue) wazsznadulovosnaniloans

3. Colliguative (Liquefactive) necrosis

Colliquative (Liquefactive) necrosis L“‘f’JumimwaaL%aéLLUULawwﬁLLazﬁmmﬂ
\uiieaiu Coagulative necrosis Mindunismevegaarinaduluiloidovesanssainnisuin
A .&J (7) nd! r-ﬂl a dy d‘ d‘ 1% 1 1 a o % Y d‘
Henldides” dalleguinaiileideimgvesauoimeniua1asnuil danvazadieguingai
Usngluilaiianiinismenuy Coagulative necrosis usiiiaigausiiuminaitlazidnuaeis
031a (Semi-liquid) Lussanlagunfndiiloltoaussazdaiulsznaun1sdiaiifeiine U
(Useanusogay 77) arsusenauludiu (Lipids) (Ussaradagay 11) Wy (Proteins) (Useuiad
sogay 8) a1svunstnazarls (Soluble organic substances) (Vszuasogas 2) aslulainse
(Carbohydrates) (Usganasogas 1) wavinaeotunsd (Inorganic salts) (Useuasogay 1)1+
a O o a A s o v A & | 19 & A
ansdausmanlusiuiiegueniwadgwiminmidudiulseneuveddasiaiieveuiietaauss
(Extracellular structural proteins) 8ulgn 15AA8U (Reticulin) LazAvaatau (Collagen) Bn
ae detiuluvaeNadTinegideaussUnfaziinugeouiundaiuing Welin1smevesaad
Wedululloeaussdsiliinnssuiunsdevaasiiedlaegnsind vinaleilefinigves
auasiudsnansanmduanuusiswsanaitiuies

\WauialE aaueIAINUIINTANEMEANMRRINE1IT1RULIINTToUMEE HRE wavg
MENABIYanssAl anuUsIailaeaneinnelaglivsinglassnle veavadussamiv
] ] < Y ¢l Y &% a o . L. . =
Wi udagianlumelmvisadineudBeinduun (Pink-staining cellular debris) uazlulasinde
(Microglia) @evihmifindniaugad inneuwd1tunie3sn1snaunu (Phagocytosis) Inalulasingde
o Y A A a . . . a 1 ] = a o
Iimtfinduiu (Phagocytic microglia) azfvuinlvgy sUsinau lalanaradulalyfinduuy
meaﬂwmmmamammmaﬂ6‘] aamaiul%‘lmwmaw [Clear foamy (vacuolated) cytoplasm]
wazdundeaiivunidnas d1m3u Phagocytic microglia Suaunsaisendntendildin “Gitter
cells”

winiilatgaaueaiin Colliquative (Liquefactive) necrosis Mvu1alvgaudfisen
navAuBIRaNIsgNNaIevangadinge (Glial cells) luilaidpaussiulinsaunquiisiiuiiiia
nImeedgea andlasunfudugadussamagluiinsadrageausvamlmiuumaunuiges
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Uszamdinngly (Neuronal regeneration) SohlnAnduderiniivinavenie doaussiinneg
thy él’m%’uLﬁaauaaﬁLﬁ“flusuausuawaafmﬁqndn%Lﬁmlﬂéf’mL%aéLﬂﬁaﬁLﬁuﬁi"]uauﬁuQWﬂﬂﬁﬁ'%&n
novauswionIsgnvianetiutes laslannzlulasindedsinmifirdnrumadiinioud t?

wanaN Colliquative (Liquefactive) necrosis %LﬁumsmmmL%éﬁﬁa’]mqmﬂmimm
Feeluidsadusvaznaumuds SnaumanisivhlnAansmevensaduiadléde nsmeves
wadludaiBofiAansindolasiomeanidouuafise wdufniisensnevaueswesinenis
GiE]ﬂ’]i@G]L%aﬁ?uéhﬁlﬂ’liﬁﬂLﬁULLUULEHUWﬁu (Acute inflammation) uaziinuas (Pus) Lﬁﬂéﬁu
Fawaddndesrniifunumadgsenssnauuuudsunduiie dalnsiad (Neutrophils) Lua
falnsfladvhmihiinduiudeuvafided fuamguosnisiaidotu wasianeidouua fidedign
ﬂauﬂuwwwmaaﬁa%aaaiz [Reactive oxygen species (ROS)] LL@%LEJUHNEJEJEJ&@’]EJ
(Degradative enzymes) fladstusnnnelulslnnaraduvesdalnsiad® aantudainsilad
wdnifAnnistosaaieiies auilhdedeuinniiinnsiadeuuaiiFeuazinissnian
Boundunuundy narsanimduresvardindemsedeiidaunie (Viscous fluid) §9
Fonimuesiiuies ﬁm%’mﬁm?jaﬁﬁﬂﬁﬁ%’lmié’ﬂLauLLUULasuwé’uﬁmammia@L?'gaﬂmﬁmﬁu
MIpwIgnisend “H (Abscess)”

devlodefiduiiunyinsdoudied HaE uazgiendosanssal agnuhdnulszney
vomastuuennIdivadifinientviafalnsiladisdnemeuasinmeudregidudniy
10 Sslsznaudsamead/itlaibefineudafeanfiudugaiing Fvuy Tiu3u (Fibrin)
(IWsFuiivaelunisudedrveadon) Feeenuiainvasndonuugiinnszuaun1ssnLaULUY
Aoundu Tasasitududulounsg dvuy uaroradiudielsafiduaingdnge 12

4. Fibrinoid necrosis
Fibrinoid necrosis \un1saevewadiiiertesiulsngifunuias (Autoimmune
diseases) 141 Polyarteritis nodosa (PAN) Systemic lupus erythematosus (SLE) Judu Tag
lsAafiaznaliinn1sontauveamasnidan (Vasculitis) Favinangnaaatauskaswadnanyiile
a a4 4 9 . . a a
L38U (Smooth muscle cells) NUBLEDYUNATY (Tunica media) VDINADALADANNYUALAEYIN

YU LuammaLEJamaqmﬂwiiﬂmmumummmsaﬂLawawaamLaamnmmﬁaaumaa H&E
uazgiendosganssal awnuiiiedensenduseunveniimasaidonazgnunsnieisadiin
LH0AU17 LLaummqawwuammLauaaﬂwmmmsﬂWUsu (Fibrinoid material) 1ilduvnui
deieunfvesnifimasadentiu Tag Fibrinoid material gna¥1aduaInnszuILMISNLEUTDs
vasalden FaUsznouseansaineg loud TsAuanwadiigninats arsainnnsaanedives
ABARLAU a150AAUNIU (Immunoglobulins) @151UsAUANTEUUABNNAIIUG (Complement
system) dayiiu (Albumin) uaglnusu’”

oflufloiinnissniavvesvasaidenuas Fibrinoid necrosis fnasaLdenLAIvUIANATS
(Artery) uazaunaLan (Arteriole) Aazawaliiinnisaddudentunelunasadonvasidsdl
Fineg (Thrombus) uiAansgaduremaondonuns inlhdealudeddliifsmeuniiede
#139 deeguanasonasnidenunsiiinsgaduiiu uasiinnismeveseadeiin Coagulative
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necrosis, Gangrenous necrosis (Gangrene)” w3 Colliquative (Liquefactive) necrosis A3
IG]EJGUUE]EJﬂU“UUG]“UE]QLuaLEJEW]Lﬂﬂﬂ'ﬁ“mmaa@lﬂLaﬁlﬂﬁﬁ\m']ﬂllﬂ'ﬁaﬂLa‘U“UENﬁaE]@La@G]UULEN

5. Caseous necrosis

Caseous necrosis Lun13Asv8BadiLAaT UM NN sAndeuuafioanatela
WUATILTEL (Genus I\/\ycobacterium)IG]EJLQ‘W’]%m‘sam‘?}lmwﬂﬁﬁﬂﬁﬁa%miiﬂ (Tuberculosis)
Fei%¥ad1 Mycobacterium tuberculosis LﬁaﬁwLﬂf@L?J'aﬁﬁmi&mﬁ??aé’ménmﬁmLLaz@Jé’ﬂwmz
wihdinveniedefemivan snuiniodeiinmsmeviaidaniniuds (Semi-solid) uaw
JuRindesadroie WethideBetuvhnisdoudaed HAE uazgiendesganssmi agnu
U3 Caseous necrosis ﬁf’uﬁé’nwmmé’wmﬁmmwazL%&ﬂ%ﬂmm Tagldiiudulasesnses
wadlnq wazlivnngmsnuiiuensadidiadentsiniinsfadluuinaiidedeiiaei
#8 afls Caseous necrosis ﬂzgﬂﬁauiauﬁ’wﬂ']‘sélﬂLﬂULLUUL%B%ﬂ‘U‘EmLﬂiHImﬂ (Chronic
granulomatous inflammation) s?}ﬂﬂizﬂ@Uﬁ%SﬂEjML%aégﬁﬁial%ﬁ (Histiocytes) ﬁ@&g}%@ﬁ@ﬁu

a . o = 1 ¢ @ P a a (3 1
U31I0004 Caseous necrosis kaziinaziinguiwadidinidenvnvindulnled (Lymphocytes) ag
FUUDNAATABONUNANNFULTaATaN LB lue

6. Fat necrosis
Fat necrosis @x1sawuseantaldu 2 Useinnauaus y\’i“ﬁﬁa Enzymatic fat necrosis
ez Non-enzymatic (Traumatic) fat necrosis
6.1. Enzymatic fat necrosis

Enzymatic fat necrosis Lun1smevesiwadluu (Fat cells) fiogseudusay
(Pancreas) 1199911 ANAISENLHULUULIBUNSUYDIGUBOU (Acute pancreatitis) &<
snazfunannilugeiii (Gallstones) naaudunluviotifisau (Common bile duct) Tng
Unfviethisiudasiadngdldidndruglofity (Duodenum) uniafeaiuviovessiu
99U (Pancreatic duct) LﬁaLﬁmﬁaqﬂﬁuiuviaﬁﬁi’m (Common bile duct stones) Aazyi
T Arnssnauveaviethfismnu wgnsdnauiiiatudannsoauandmenasiy
goulfiduiu waziAnnisdniavvessiuseuluiian uenaniudrduseudniaudeundud
fnazAntuldvesnisndannisivasesamin vilfisadiugougniianslnenssan

Loanaged
dlefuseuinnssniaueg s undu wadvesiuseuazgnnsydulivdaeululla
. (Pancreatic lipase) ponan dueulwifasvihaedevuvonsadlofuudrdonaaslng
nawwelse (Triglyceride) Tuwaalviuliinaeidundwesea (Glycerol) uagnsalutiy (Fatty
acids) IngnsalusiuiiAntudasduiuunadouleaufiogluamniisenitaead (nterstitial
fluid) seujiseraUatifliady (Saponification) iAnmdudyuaaideu (Calcium soap)
mngiilawelususoududeusniuaasiiuuinndiia Fat necrosis fanmiuuayiia
P loUTean (Soft chalky white areas) deviladelatuiiiensmeniiatduninis
doumed HEE uavgiundesganssal asnuingadbudiuunudnanilelanaadud
yuyeuth SslasunfwadlutureniaBefitunszuiunsmedaeinet (Histology) ffes
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4 sansazarsieniuoa (Ethanol) wisLofiauaanaged (Ethyl alcohol) wazansavanels
Au (Xylene) wérthu arsUsznevluiuluwadasgninlazansly Jevilifulelmatady
vouwadluiuddnvaziiudosingdlansenan (Clear vacuole) vunlng) wasiundoaas
wuuegTnfnveuiead eflinnddiwadlutuiinmeudduargndouseudenduisadidin
Lﬁammwﬁmﬁﬂm?\laéﬁaamﬂﬂﬁﬁ'%mmsé’ﬂLaULL'UULaauwé“uﬁl,ﬁ@%uﬁmaam
6.2. Non-enzymatic (Traumatic) fat necrosis

Non-enzymatic (Traumatic) fat necrosis tJun1sa1evesadlvdunssdiuves
i'NmEJﬁﬁLf‘jaL?]'aimﬁua&ﬂuﬂ%mmﬁiau‘fé’mmm Tun Whunaniuanilodeldfmitausion
VDAL AU ImEJLfT@L?Jamdflﬁlﬁ%mmL%Ué}’f;aﬂﬁgﬂﬁjw%mzl,tmm (Blunt trauma) 8¢9
suuss MliAmsiaswadluiuuinaildiunndul favadlufufigninangasinng
Udewlnsndwelsdennun saufuinisnevauesressianiensausnnildfuuiniuiie
UAAseInIsdniauuuBsunaulugiesn Asugaakualasng (Macrophages) 4143
nanUfisenmssniauuiFefandunfiusnafiianshaewedluiu et dalas
ﬂﬁL%@iﬁﬁﬁgﬂﬂa'aaaaﬂmﬁ?ué’wmzmumiﬂﬁuﬁuﬁmm

deddedelutuiiiinnismeia Non-enzymatic (Traumatic) fat necrosis 171%1
msfouded HAE uazpiendonanssal asnuwadiunlaanafnandnsiudumsney
sehasadluduunfidudwnunn Tnewadurlaalamariasdouelng susienan ly
Tananadulalifndvuy uilidnuueadionesainimdng egmelulelanaradui Fon
waduualAsaiidnwasguiii “Foam cells” ezmLﬂumamﬂmiﬂauﬂulwumiﬂumm
sotluneedefidonwaduuelaslamaniiin “Lipophages” uenanntuudadsauisany
wadidimdonuiindalnsilad aulvles uasnarauneas (Plasma cells) wazilordoidu
Ta (Fibrous tissue) luusauifodeluduiiinnmsmeiisusuwaduualasmalasnge 1819

nsnevasgases1eluszuu (Apoptosis)
nsMevaYaaes 1 luszuy (Apoptosis) MUN8De NTLUIUNTANYUBULARANANIILNNT
MulnAvesseneniinlunsiaiienssiigeusuasyiulnlunsss (Embryo) aunsensladu

flvig Tnenssurumsmeveagadeiaiazgnauaudieduiiiausingdmd udiiiunisidags
seluilaun wadsneg vessameiilddosnisnsly wadiivhwindiinuni wiowwadiiawsans
Sunseresnie Mtiitefnwanuaunasenivsuuadiiinlduas Suaneadfineves
$19me oflerin “Apoptosis” Tuilsndmsiunainatwninutain “anasun (Falling of)” G981
Wisuldrululingasaanadlimuimuana mnfinnsanainAieiunevesnsmevessadesig
Wusyuu (Apoptosis) FINAITINPU 9% mulm’mmimmaﬂL%aaﬁaumummwumhLmemiimm

YBINNBTUULDS FetuIainien Apoptosis 1UU “Programmed cell death” 8nfag@2"

nalnn1siin Apoptosis’?®

NIIABVDILLAALUY Apoptosis LAnTuls 2 T5A
(Mitochondria) pathway] Lay 30A18UaN®30306

2 a8 Tunsedn lulnaauLase [Intrinsic
25Un135m18 [Extrinsic (Death receptor)
pathway]
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slomwadlusumeussaunmedieluife (n) iiamsnaunauasUszneuTsiuinssdunis
LaSAulavesgad (Growth factor withdrawal); (¥) LAAN1SY1818999a15HUTNTTY
[Deoxyribonucleic acid (DNA)] Juneluaadiiiosainnisaised (Radiation) n1slasuansie
(Toxins) ‘vﬁamimmL%U?Jaal,%aémﬂa%aﬁais (Free radicals); %38 () Lﬁmmiasamaﬂﬂiauﬁgﬂ
Wuauiigusaiaund (Misfolded proteins) 1Judnuauninlusiswmeulanaiady [Endoplasmic
reticulum (ER)] vesiwad suilosnanlsaniaiugnisuusesanazngulsansanesiiiunasin
nslésulusAundeeu (Prion diseases) FaavdawalsiiinuAnundsgnagunsslunsiauves ER
(Severe ER stress) vauadiu Insnmigiaiueteiing1ndresduazneliifanssuiunisaeves
adLUY Apoptosis fren1snsesu “Aaneluviedtlulansueie” Juduainmeviauvesngs
TUsiudteglulelananaduvonsad léun WsAudie (Bad) TsAudled (Bid) uaz WsAudlewdu
Bim) 1wy naulushumariidusivimadsunasuasddndsenauidfiswdlusiutiey 3
Wi (BH3-only sensors) agnsedunisvinsueslusfuflegnsndorfusunonvedlulnaousie
(Outer mitochondrial membrane) loia TusAutitawa (Bak) uay TUsAuliarend (Bax) lUshiuaes
%ﬁmﬁ%’@a&ﬂundmiﬂiaumzqaﬁ%aa—2 (Bcl-2 family proteins) ¥iwiididniinisiin Apoptosis
veuaduasiidiuuszneutdulusiudios 1 (BH1) TUsAudion 2 (BH2) warlusiulion 3 (BH3) T
SunlusAu Bak waglusAu Bax 11 “Multidomain (BH1 - 3) proapoptotic Bcl-2 family
proteins” " TngluUshuiiagagyinlvinisdusnundsvaslulnaouaie (Mitochondrial permeability)
Wiaduannninund sudunaldlusiulelalasud (Cytochrome o) [Unfudalusiu Cytochrome ¢ o2
agﬁz/?nmzm'mﬁ'aiy?fguuammzfﬂwmZ;L/Zﬁmaum?a (Mitochondrial intermembrane space)
Faviminiidusisuaedidnnseulunssuaunrsmelossduead] Seenmnanadilulnneusdoiing
lalawanadu (Cytoplasm) veawad wayduiungulusiuiauiu (Adaptor proteins) Mfldadn
“Apoptosis protease activating factor-1 (Apaf-1)” melulalananady narenduasusynoulusiu
Badouiidl 7 wvu (Seven-armed complex) antuansusznevlusiuveteuledunaila-9 i
vi191lailé (Procaspase-9) $1u2u 7 Tauiana (Molecules) agdunauiia 7 vaaansusznaulusiu
Fedoudinaindrefuiniduaisusenaulusiuiisenit “ozmeninleu (Apoptosome)” &4
Apoptosome HagvhliAnnsiaeu Procaspase-9 1 7 T,:uLaqaﬁ%’uasﬁfumawﬁ‘]maﬂ%ﬁmmﬂa
(Caspases) fianunsaviuseluly Tnareulesl Caspases ﬁasdaiﬁLﬁmﬂWﬁﬂﬁw§mmaﬂLﬁuiaiﬂiauﬁ
Fouloetudusiumiiedulasesnsvasad (Breakdown of cytoskeleton) saufuneliiinnis
nszAuauladioulafiindiea (Endonuclease) auvinliilapdsaveswadunnaandudiuing
(Nuclear fragmentation) dathlugmsmevesieadiuiign

d115UNINTEAUNIINNLVDLIAARUY Apoptosis A28 “IDN18UBNWIBINAITUNITAY v
ﬁﬂ%Lﬁ@%uLﬁaL%aéﬁuaai'wmaﬁﬂmﬂﬂﬁgﬂﬁﬁmﬁmL%aéLﬁmﬁammwﬁmSuIWMﬁ (Lymphocytes)
v3evdauualasing (Macrophages) tngisuainsunisenseninaifuvuRueaditivmne (Tarcet
cells) Fuansusznauddeunieansusenaulusiu (Receptor-ligand interactions) failfie (n)
a1sUsznaustauvedlUsAunng (Fas ligand) ﬁagjuuﬁ’gsuaqLszjaél,ﬁmﬁa@smwﬁm Lymphocytes 43U
fush¥umaneeslusiuia (Fas death receptor) Ssoguuiinvoaaadsamefiasfesgnirdatiy
v3e (v) ansUsznoulusiulussuunliduiuiivedn “yuefiunlasdauinmes [Tumour necrosis
factor (TNF)]” %"’adauimajﬁﬂgﬂwé"aaaﬂmmm%a’ Macrophages 3UAUAI5UVDY TNF (TNF
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receptor) uuinvaugadINNeTiriosgnidatuuty naandunisedindamdnfulaensedu
TiAnnssIMAINY Adaptor proteins g Procaspase-8 %39 Procaspase-10 ﬁaq'maiu Cytoplasm
vaugadihmuisnatsfuaisuszneulusaufiiilaseadraddoudifidodn “Death-inducing
signaling complex (DISC)” agjmw%nmawmL%aéLﬂﬂﬁuweﬁu FeansUsynaulusiy DISC Has
FlMAnN15UEsY Procaspase-8 %38 Procaspase-10 ﬁ%’uagﬁ?uﬂmmﬂul,au%ﬂ Caspases N3ou
funsiAsunlasdaintududertuiinalieiudeeuleignnsedlihaunsiinglwie
Mlulnrunsey
Tudnmanilangulusfudaihmihiredunszuiunsmeveasaduuy Apoptosis (Multi-BH
anti-apoptotic proteins) 131 1UsAUTTUoa-2 (Bcl-2) TUsAudTdusa-tanduaa (Bcl-x)
TUsAududuaa-1 (Mcl-1) 1Hudu avildmyseneululusiu BH1 TUsAu BH2 TUsAy BH3 uway
WsAudies 4 (BHA) Fensveuueadlusiu Bl aufiendasiulusiiu Bad veritinelundeddluls
Aounse Wiolushiu Bcl2 ﬁaeﬂugﬂ%aé’qﬁwmwié’ (Inactive Bcl-2) duriulusfu Bad agnelwiin
A33UIUNNT Apoptosis Taaiead winwadlafnuluiioidevessnemeldsudyaranisisedn
(Survival signals) azdawaliiAnnisnsdunisvhaiuveslsiueladl (Akt) eagihlugnisidungy
wgaLWG}Wé’Nmm (Phosphorylation)TﬁLLﬁI‘Uiau Bad fawallusiu Bad liaunsaduiu Inactive
cl-2 lmaﬂmlﬂ ilefinsuenaniuvedusfiusaesiungs Tusiu Bad wlmaummmmamﬂamw
wawuawummmimmuua naneidu Inactive Bad d@aulusiu Bel-2 mmwﬂaaﬂmum gn
ﬂiumu‘[mmmuua zudansEUINIMETEUTAGULUY Apoptosis mmﬂwﬁaammmmag (Cell
survival) wazaunsaaseyaulaselula@®

SULUUYBINISNANIZUIUNIS Apoptosis
Tneluaunsanusguuuuaesnisiia Apoptosis Hoanlidu 2 4ila fis n15iiin Apoptosis

Tunszurunisnea3sing1unfveesnenie (Physiologic apoptosis) Way N15LAA Apoptosis
Tuwaziisreaneianen3anin (Pathologic apoptosis)”!”

1. n13na Apoptosis lunseuaun15NNa5ane1UnAYae519n1¢ (Physiologic apoptosis)
NSEUIUNTT Apoptosis Nianunsanulanuassuzieouluasssd (Embryo) ISudn1swmuILaznIg

Lﬁ]’%ﬁgl,auimnwawé’qmﬂmﬁﬂﬁau%ﬁmﬁﬂﬁwﬂmﬁLﬁﬁglﬁﬂmﬁuﬁLLﬁ'gﬁfu Wunaanisnis
Fereluid
1.1. ﬂﬁgjﬁyLﬁEJmsa'ﬂé’ﬁgmmﬁamﬁﬁﬂmmamﬁﬁLﬁuﬂa%’msséjuﬂm,aﬁcglﬁuimmmaﬁ
(Growth factor signaling) $¥1#119NTLUIUNITANNE il
1.1.1. asguaunsaseieeuluassd (Embryogenesis) %‘UﬁﬂgmiLﬂ?iaul,l,ﬂawaamaé
WUU Apoptosis IuLuaLaamm Suilesndnuadaelyie12950
1.1.1.1. mydrAndnuastsgniudeseentnanwadidmangunseiin Tnsansiign
Useseenuniasimihfiduiladodmsunisssedn (Survival factor) veq
wadUszam (Nerve cells) daiiigadesfuwaditmuneiu (eowwad
Usvamunssvesdiseuluassdlaldsuarsdinailuysuaiiisane

wadUszammaniinazidngnszuiunis Apoptosis villwaduszainves

Volume 1 | Number 1 | January - March 2019



Asian Archives of Pathology 22

1.2.

1.3.

1.4.

vinaufedetuiidsuuiinedfunislvideseadidimng Seavdaeli
ruulszamanusaiaulasgadinnudiniziasivsednsnm®@
1.1.1.2. Mmsmevesdoyiimeluresiniieliinnisideudniuresnaiulin
(Palate) vassoauluasin
1.1.1.3. n1sidouaansesdiuldaniigg veiasndenwndioaasni (Embryonic
aortic arches) lefgauluassdiinnsiauinisvesszuulnadeuladin
1.1.1.8. nsmevewasludedeninsenininieuaziai (Interdisital web
fissue) MAnsEUIUMSERAAnT Ui un1snluAsss (Foetus) Aagsinli
ﬂifmgmﬁamﬁwmﬁaﬁaLLazm%aﬁaLﬁ’] (Syndactyly) ¥patAnusniin
14929
1.1.1.5. matdenaansvesvienisiiilaiunin (vieyaiaei3ew) [Paramesonephric
(Mallerian) duct] Wilesseulunssdiinisasrseioglussuuduiuging
%18
1.1.2. nN3gUIUNIMYUieun1sasawazaans (Turnover) veuadiiinifonuivindulu
las (Lymphocytes) lulunsgan (Bone marrow) wazsiawlnida (Thymus gland)
113, nswviunmsudawadiboyfcluideibosld
ﬂﬁiamaasuaaizé’uaaﬁmﬂ,uiwmas?faﬁﬂﬂgjmiamﬁzggmmmiﬁﬁq%‘wsﬂmL%aa‘IuLﬁjaL?Jaﬁ
Aeadesiunisineuessesluutu 16un wasvesteutualuans (Mammary glands)
iwadueadeylnsangn (Endometrium) Aesdagifien (Corpus luteum) w833sla (Ovary)
Laglgaduadsiaugnmun (Prostate gland)
nsgauLdenisdsdygiunisinsdinveseadilinidenyn mwé’wm?qmzﬁumiﬁwm
vouadilindenumidulignindnluzsuiesuds Aardsmalvisuuveadaidonuianas
LﬁaéuqmﬂszmuﬂﬂimauauaamqwwgﬁﬁmﬁwaaiwmaM%Lﬁa??uqmﬂismumi
AOUAUDIVDITNNIEAINNTONLEU
Mssuiieufiauveinuesegudunis (Strong recognition of self-antigens) I lAAANT
N3EAUINNINEVDALAAUUY Apoptosis Maomuu Ao AdmeluviedTlilnnownseuay
FAmeuenudedifiiuninie iefdnwadidiadenunviadulnlediviuiizenldies
(Self-reactive lymphocytes) Faduwadifiadenuvindulnlediddneamlunis
FUATIBFOLEARUNAUDITINE

2. 1518 Apoptosis Tuyaziisaniginaneg 15401 (Pathologic apoptosis)

dm3UnTEUIUNTS Apoptosis vasmasiliossneianesan Wty lunaanisnisirelull

2.1.

2.2.

LﬁaLﬁmms‘v‘hmm@qmiﬂ’uﬁqﬂssmﬁumﬂumaéﬂ35’1’&&4@1%%51%6@15@ Apoptosis 1ag
naulusiu BH3-only sensors fiagnelu Cytoplasm Teawadtunszdun1sviuongs
BH1 - 3 proapoptotic proteins

sleinnsavauves Misfolded proteins Sumeluwadazdwalfisadmaniiin Apoptosis
1ng BH3-only sensors %ﬂ'ﬁzﬁumiﬁwmma\‘i Proapoptotic proteins 1399713LANINNT
nszAulaensssianisinuveteuleyd Caspase
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23, Wewadlusneianisindelda Wsiuveshaasasliiinidnsnevesaduuy
Apoptosis IﬂsJﬂ’mszﬁu’iﬁma’tw%%ﬁlﬂmmum’%a’luwaémmﬁ aflagadidinidonsn
silnlalnfiendniiaulules (Cytotoxic T lymphocytes) Avzaaslunisyanuwadiinnde
TadarmunisnsyuIuns Apoptosis Ui nensnseAuInneuanvseInfmsunIsieNIu
nsiuveseulyl Caspase

AnwENI9EUgIUINET (Morphology) vaswadiiia Apoptosis

AIANEVOUTASKUU Apoptosis Shasiintuiuwadiiissiaudien (Single cell) wazwaddnaies
wwdsnanfieg InensmeveswadiuuiaglimienilfiAansmeuaussienissniaudnie wad
fiAnnsneuuy Apoptosis azdinsiasuudasisiife IuivavLLﬁﬂsaaﬁiasijNL%aéﬂﬂaﬁ’uwaéﬁ
LM Apoptosis (Intercellular junctions) 9 ¢ am/l’la’lEJ Li@JLﬂ@ﬂ’liLﬂ’l ﬂamu%aimmm
(Chromatin) Tulndeaveawadiiiin Apoptosis Hu soseadfiiAn Apoptosis aznafaawhlid
vveseadiinas lelananaduinduumduinniudie Souded Haematoxylin uay Eosin (HEE
staining) uaz Chromatin azinenguiuiiviinnmevvesiuadea nioufuiioules] Endonuclease
fuzQfmﬁgﬁuiﬁﬁ’lqwuLLazﬁamaﬁlﬁﬁaLﬂﬁsa%u%ﬁﬁLﬁm Apoptosis wanaantudiuiéane (g
s1eazdealuiite “nalnnisiia Apoptosis”) agnslsiauduuseneunie melulalanaaduves
1wad (Organelles) sdslalnmeuinioseazdilifimsgnyhateusesnda daunnsrsninnisneves
WadWUU Necrosis flaziinn1sviians Organelles

nFsntueadiiin Apoptosis axdsngmsitmendusiy (Bleb) voudeviuad ududev
wadilarlouden Organelles fioglulalananafuuaz/vioimwvasinadoaiiunnoen sunaeidugs
uIndnduauanniiienit “Apoptotic bodies” dsluriandienn Apoptotic bodies mdw*ﬁﬁ%gﬂ

naunu (Phagocytosis) Ineisad Macrophages®?2?

AULANAINTENININTITABVDABAAUUY Necrosis AULUY Apoptosis®”
1. N19918Y99YaaIYY Necrosis
ASEUIUNSANEVDATARUUU Necrosis axiidnuwazdeluiie
" smeveswadiintusgidlinindn (Accidental cell death)
= Lgadfiegluuinaufeatuasinismeveneadifintusudie
" adTinneazinnsuinvead (Cell swelling)
m L%aéﬁmEJLﬁ@mﬂﬂqwaaLﬁuﬁimamﬁaﬁmLezjaé usazlfl Organelles asﬂuﬁ?u
. Lszjaa‘mmmuLﬂmmiﬂiumumimmummLaulsanaaIWIaLUa (Phosphollpase) mimﬂa‘w:u
L%aaaﬂmawmﬂmu waztouleslusiied (Protease) viliwadiinisuaumnndetu
- LsnaawmmuumimmLLa.,,mnawmmaﬂﬂmauma
" wadfinngazneliiAnnisuauaauastindanuniiead [Adenosine triphosphate (ATP)]
LAZNITNYATEINNTEUIUNMIHING19A158719115 (Metabolism)
" Chromatin luflindsaveawadfimeazsamsiudungudng
" Annnsgesanigvesalsiugnssukuulidniziatgas (Random DNA degradation) Tu
fadvavesadiiang
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(%
0

" gadnanggnviliuanaany (Cell lysis) waginisuaseansineg Negnngluiwadtiusenyn
" UInuniiwadnieazinissniau (Inflammation) HATLIWAIL
" Enafilwadaezgnunuiiaensiiauraidu (Scarring)

2. N15AYYBUVARUUY Apoptosis

NSTUIUNSANBVBATARLUY Apoptosis axiidnwazdeluiiie

" mseeveawadifunsidawadilidens Tasidunszuiunsitegmeldnisniuauves
3908

" wadfimeanintuiiesvadiien lm'Lﬁ'mﬂi’faﬁm%aéﬁasﬁmﬁm

" gadTinneaziinn1svag (Cell shrinkage) vilwasiivuindnas

" gadienghiunngmsanuiavendeviuiad uiasanisivmeaduduvesdeviivaduasi]
Organelles vuslnpjagluii

" wadimeaninnssuruntwedilarewniodiinduinnninn

" gadTinneazdinsdinisaie ATP wagnsduATIRRLUSAURg WAL

" Juedvavenvadiinesrsmiaiuutunniuazveuvesiunasaindusesmin (Nuclear
condensation and lobulation)

" Ann1sgesaansvesansiugnssuiogszniteihedesveslasiuley (Chromosome)
(Internucleosomal DNA degradation) Tuflupdeavesadiiong

" gadineasinnisnszdunsvihiuresoule Caspase Flisaduandoadutudng uay
nanewdu Apoptotic bodies

" Bnaiiteadmearliimssnauistusinge

" UEhaifiwadmearbignunuidsiensiiausady

N5ZUIUNSNAUNUANDIVBIYAEA (Autophagy)
NSTUIUNTNAUAUALD9YBULA] (Autophagy) LHunaannnsdesaansdiulsynauniely
wadmeteuledainlalaleu (Lysosomal digestion) Uadigaatiuies Ingnszuiun1stiiinuLivelw

Sumediannsaldiuasemsuazndsnuivzteliidinde luldvaregluanzymlarunns Seas
Sudufenisaigeiflduyszneuain ER % Organelles sinaq fiegnielulslanaraduvosuvad
[Endoplasmic reticulum (ER) - derived autophagic vacuole] Giamqﬂ‘ﬁ azluidousiudu
Lysosome nanedu Autophagolysosome udtoulwiveg Lysosome flavdauaans Organelles 7
oeflutuiiolfifuumdsansomsvenradlusuniesioly luuweanssuiunstasAntulusadia
nsfleveuieiile (Atrophy) iiteliwadueaiofefiAanisususuuuiiiiinegld ognslsfinu
L%aéﬁagiumwamamﬂhjmmmisﬁﬂizmumﬁ Autophagy vieni15eedinldidusseznaiuiy
weluftanwadnariiiasdgnnevesead
dmuaduzifeiiansaidinegldnnslusianievesitas fausifuisaziinanizein
ansevnsegeguussimuiiy Welwaduzidldnszuaums Autophagy tafleusgluaniiznisdifa
melusumenesitas Fanssurunistienavhligadunelinnumunusemssnwdesuaiviva
visensanededsnde 1lesneuasSadnldnumzdainaziinaluniseneaduy Sefifinisusies
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naen deluninaduzisaliTineglusienieegeisagiienssuiunis Autophagy Avevinli
waduzisavallineuauewenssnumesviesd@nliungUietues”

N13718Y89319N18%30N151H8%30 (Somatic death)

N3ANEUBLIIINIEVIaN15@BTIn (Somatic death) vinefis Msfiyanaliannsauaninis
domsntensiiuffuiuslnsanundaemslafnuiudeinag feguindoulddnas Hetyaaariu
gUsngdnuazvesnshiflafduudygyzuaznslisuiedennsisnuileguesinmunazynasy
Tarluid®

n1swdsuwlasuassnaefivansienisidedinedrsuiveu

SoyanalafinudsTinesinnaiudsunlaswesienefiddgdaisueniyanadduiuin
WE0gsudue FiiAe S8sILAIANLRINTsEIUE989319N18 [Livor mortis (Post-mortem
lividity or Post-mortem hypostasis)] annudsitovassnenig (Rigor mortis) tag N15kUNEaNe
989319018 (Putrefaction)”

1. 59891HAIAINAINTITIUA19Y8d519n18 [Livor mortis (Post-mortem lividity or Post-
mortem hypostasis)]
Y % ] | N Aa & aa % v & A A
WerilaneawukarieneegluniznsideTindunseuesud Wadeaunsiogly
VaeAianITAy AnawmNLTIRaavedlanwazavaumeluasndentey (Capillary) Mt
YDIAN MINANDE IUTITUOUNEAITNUTOHT UMDY TIRINTIVDIANUILIUUH UM ILAZAUNES

& (4) = o a (Y ! ‘:9‘1 a Y @ 14 [
YaIuLazvINUed? Fednwarnisidsuwlawiananilasisuunnglinvulaniendiainns
HeTinluudaUszanm 1 - 2 9919 uazazUsIngiuTuiEos s AUiueg9tnLu M9 9N 18ves

A A aa v ) (1)
ANLDESTINNAIUTENI 6 — 12 Falus

2. anuudsiiavass19n1e (Rigor mortis)
WieldeInTeauvesas ATP Neglulgadnaiuiilonie ¥04319N18a8A0e ) anas AUNTEN

J¥AUTRIaNT ATP Megluwadnduiiletosnitfosar 85 nA1UNA Feagyilinaruiilosumacy
[ Y a X = (] 1Y) [ a aa [ Y
warudainiudutes ) lneatgly 2 - 4 Falusnendinsidedinazusingnisudenives
v & < A A A aa 1% o a < A
nasileaneveIngsinsiluiiusn uazilleldeTinluuauszunns 6 - 8 Tiluavsiinn1sudane
nssenevasan® saudsarunsanuinvuauiimtdivesandnisanduiuuladneie dmsu
nsinvugniimiaesaniiilunaainnisuadivesndnuiileatste “Arrector pili” J39gnse
Usalauvedurua vt lngvaeiidinegiuile sannnandinauiilollagnadiinliiie
91n15vuaNTued” agrglsinunendinisidedinussuia 2 - 4 Tuaninudaiiovesaniaz

el vilvannauinegluanimgeusinaumia’

3. MSHEaN8VR9519n18 (Putrefaction)

NITLUIEAEYDIANLAYITDIAUNITADNUAILDIVDUIAAA199 TULUDLEDUDIT19NY
(Autolysis) saufunsnuuaiisedaanduaglusiinevusnddidinlaeanzneludldlny in
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nstesiulauasfinsuaunntuies ndeufuiimsndnuialnivieuialalnsiaudals
[Hyrogen sulphide (H,S)] wazufiawauluily (Ammonia)® dudowfa H,S ﬁgﬂmﬁmﬁumﬁ?ﬂﬁ
Fugrunrwtlilunaenidennnidu nguezneu Sulphide (57) agsaudafivdlulnadu
(Haemogtobin)‘LmﬁaﬂLﬁmﬁ‘jumssﬁ’a?\ﬂﬂﬂaﬁu (Sulphaemoglobin) 3avilifiunasndenniy
m’mmmmiwnaqﬁwuumums;lLauawarmmﬂmammawuaau(Marblmg) ) §nitedves
mmwmmwaauaamumwamwm Sunanedudidenduiiusn mﬂuummwamwmw
Aoe WaswdudiTuiag efsmmagziinnsuinda (Bloating) agheunnuasinaunduagng
suusssuesnnmssdnufavesuuaiiFesnandrsdutiue®

dsd

2=

agueIMIneTentadlneialy (Necrosis) Idud mamadenluidssieidorey vassame
AMENTB0ONTNIU MIAALTD Lsagiiduaues Mslasuansity Mslasused lnganunsaudaeen
Ty 6 via é’fa“ﬁﬁa Coagulative necrosis, Gangrenous necrosis (Gangrene), Colliquative
(Liquefactive) necrosis, Fibrinoid necrosis, Caseous necrosis ke Fat necrosis
n1sanevetgadestnduszuy (Apoptosis) 13andnTeniladn “Programmed cell death”
LﬁaQQWﬂLﬂuﬂﬂimwsﬂJaqL%aéﬁgﬂﬁmumi”iué’umuﬁiiumﬁsumi'wm8 Tneialunisiin
Apoptosis 5amWiawulﬁﬁ'ﬂumzmumi‘l/ma“j‘iemmﬂﬂa%ﬂiwma (Physiologic apoptosis)
wazluvnizdisnanieinne1danin (Pathologic apoptosis)

asTinBuUY Necrosis aziinn1saeuwaznisidentiifives Mitochondria win1saeueead
WUU Apoptosis Tudunannisiiansussneulusiuguruntiuas Mitochondria iindu
NNINAUAUAILDIUBTAS (Autophagy) Llunaannnisdesaansdlulszneunelulgadse
wulwian Lysosome veawadiues

MendinaideTin (Somatic death) azUsngnisasunlaswesimediddgdiie sossn
LAIAINEINTIAIUAI19UD9519018 [Livor mortis (Post-mortem lividity or Post-mortem
hypostasis)] anmudeiievessnanie (Rigor mortis) way N1skNEaEv83319"e (Putrefaction)
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The basic concepts of carcinogenesis

Wittawat Chantkran
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Phramongkutklao College of Medicine, 315 Rajavithi Road, Rajadevi, Bangkok 10400 Thailand
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Abstract

The aetiology of developing cancer consists of genetic and epigenetic mutations, DNA
damage, genome instability, cancer stem cells, infectious agents, and carcinogens. However,
carcinogenesis is a complex multistep process associated with various hereditary and
environmental factors.

Keywords: carcinogen; carcinogenesis; epigenetics; genome instability; mutation
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12159 (Cancer) w30 iilosan$e (Malignant tumour) undulsafieadunilusneniedinig
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sEAUUgNT (Genetic) uazszdumeiugnIsy (Epigenetic) Fanudnfnisutswaduaznnsne
YougaaLUUTiinstnunliudifisendn “Apoptosis” 514@]zgﬂ%’ﬂmlﬁﬁagﬂuamwau@al,ﬁam
anmAnuanysalvesedtriarsr UL vassnglminnulaegiaund winiinisnaneiugly
sefufugnasuviessRumionugnasy ardsnaliaunafnangniuniusesinlsaus fatuludige

3

NWAUSITINISVDILYARANSLIY

o o

waanseRumMssyiulameluwadies Inglidedidyginnseduauund

| )]

g7 q

a a

dsNInaUaUBIad s i blwadiinswsaAulnegelingnds
" dnalavdnideansaewuy Apoptosis kddnvelianuRauninieiugnssuegngluwad

| |
D e D

a

« v A a dl & o g wal |
" UsienanTisidennausuilownainnsiiongiiiuay (Senescence) vibiinIsuUseadlalag
lafiduaudnnie
IS b4 A ] [ b4 (=] a a ¥ 1 aa o w ¥
B fnsasivasadenlul iliwasiinisisyulalaegeluiiindndnniesnuansennis
" fanuanansatumsiniuilietiotnade (Invasive carcinoma)
" Januaunsaunsnszagludeiunusinglnals (Metastasis)

dguaznalnvasnisinlsauzisy
1. NIINAIENUTITAUNUSNITULAZIZAUMLENUGN TN

1.1. N1INAWRUIVNEIAULUE (Mutation) UNEITWUFNTTU (DNA) vilvinsuanseanves
fu (Gene) fAuiinUnAly 1Wu nMsnaneiusvesdduLUaUL Exon 71 12 vasBu NPMI
Fadunildudunaneiusiinutesiign lnewuuszanafesas 2 - 8 lufnuazfesas 27 -
35 Tugflwgiivhedulsa Acute myeloid leukaemia (AMD)? agalsfifinisnanesiugues
fu NPM1 Simensallsaia® Tneguaesiniinnsnevausasesduinaudigsvevasm
(Complete remission) NMenain1siasulaiivnts (Induction chemotherapy)

1.2. asnanewugssAuwmileiugnssu (Epimutation) Wunuiaunive suosmyailid
UFduiusiuanswugnssy 19u A15LANNY Methyl (-CHs) U CpG island US40
promoter vasEuardwadudinsuanseenvosturiatug lumansafudu mndnnsia
i Methyl Ushiudenaieenty asdwmalninsuanseanvesdunininunils Ussuiu
Segar 30 voarUlelsa AML fifl Karyotype Un@® 22NITNTIINUNITNAENUTVDIEU
DNMT3A Ganuinnimesilu Arginine griddsuiunsaesiily Histidine fisfumiie 882
(R882H) U Methyltransferase domain dswal#du DNMT3A Faundsinniifiauny
Methyl Tiduansiugnssuiaauunnsesly MlviAnaniiegnising Methyl A
(Hypomethylation) U3kiss CpG island dsraliifinisuanseanvesdiusineg sty wu Su
HOXA way HOXB Ssduadunisiasyiulavasaad®

nsnaneussyAumieRugnssudsdanasielusiu Histone Aamnsndenasianis
wanseanvedulmguiu TuanigUnfansiiugnssuagsaiuuuegiulusiu Histone uws
Lﬁ'aﬁmilﬁmmg Acetyl (CH5sCO-) Uunsaoziilu Lysine 183lUsAU Histone dganaliians
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1.3.

1.4.

1.5.

ifugnasuaaIeen FadosuesenanssuliAnnisuansean uie nanshaues
fulddinedu ieann Transcription factor mmiaLﬁmmwﬂumiwuﬁﬂiiulmmu Tu
ﬂaauuumﬂ%mﬂivmw HIStOﬂe deacetylase (HDACQ) inhibitor smaamimvm Acetyl
p9n21nLUSAU Histone mmmmim@amwmmwu Acetyl GR (Hyperacetylatlon)
nszelaeialuuulasuniu amﬂiﬂmvuamwmwﬂaummu WU Budunzise TP53
Vﬂm‘umiﬂiuq}ui@&maumuwmaa‘imemummugﬂaum
anuAnUnAvassuuasuislaslalay (Chromosome) 3afiisenin “Aneuploidy”
arunsanulaveslulsausiSerdnnneg 19w Tnn523nU Hepatoblastoma way
Nephroblastoma (Wilm’s tumour) Iuﬁﬂ’wiumjummi Edward’s syndrome gadl
Taslulwugl 18 1Ay (Trisomy 18)"® wiensmsranulasiulaugil 7 1Ay (Trisomy 7) lu
$ovaz 40 va9Uae Colorectal adenoma® 1Uusiu agelsinudslifinnnudaiauin
widainannsiinisuansesnvesduniuduiemnmsiiilasluleniuniiung vise
TusnmvilsnruRaunilussfuBuiifiegioudwmalieadinisuisiioissnias
mualalld uAneulsiadosluulaslaslilesduinndsauiawaialuszos Mitosis
mamwanmt,mwaa“o
NSLANTIUIUYDIFITHUTNTTY (Genomic amplification) Junisifinsuiugives
Fududug voslaslulow uassinduiundsiiiBuousiesuegie wu Bu MyC Fadu
SuneuniSrdausniildfunisiuduindinisfivdunlunzidmaissida wu Colon
carcinoma, Small cell carcinoma of lung %38 Plasma cell leukaemia tJufuH?
n1sduiasuvadiasiuleu (Chromosomal translocation) 1ina1nnasiilasiulawd
lagiu dnsuanidsutuduauinmanauduiaduiulmvinuilasileudunnde
fiu 19y Philadelphia chromosome ¥l%8u ABL1 anlaslulaugil 9 lunaufudu BCR
nnlashlougi 22 Andudulnifedu BCR-ABLI Fafiumsviauvoseulsl Kinase 7
Wwuvidlaawn (Phosphorylation) insaeziilu Tyrosine Iumiau?]'u‘] (Tyrosine kinase)
damallinlsm Chronic myeloid leukaemia (CML) off

Tuuensainmslésuenafiviindieldlunmssneuzdianionvdmatnadedli
Annsduivasuvedlasiuleunaziundausidnadia wu n15183u Topoisomerase |l
inhibitor FsldfuetaunsnanglunissnmuzisweseToruuuiilufiou (Solid tumour)
n3auziSesyuulafininen (Haematologic malignancy) Lailnad1aAssAyinliinnIg
Fudsuvestudinvadasiuleuls 1wy innnsdasevetudiuvesdy KMT24 (MLLI)
naroifulassadrvesduiifinisdaidosdilnidoiinddldeganaunf
(Rearrangement)™® uazinansailsailidd® nisdmiseaialnivesdu KMT24 90
anudusiusiunslasuiiividanneu Tnenulduszanaiosas 10 vesieYoglngd
\Julsm AML (Therapy-related AML)*?

2. ANUEENIBYBLEITHUINTTH (DNA damage)

Iuﬂﬂaﬁ’uﬁwqwﬁﬁL%adwmiavamaq ANULFYIN maamaﬁuqnswﬂummeé’ﬂsuaa N3

LﬂﬂIiﬂll”LS\‘i mmmaquaaﬂimmu 3 GUUG]@‘L! GN‘L!ﬂ@
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2.1. m3ldsuasnsziuuzise
a1snseiungisInelularmeuensnMeansaneliinanudsmeveans

WugnsTuTsuUnAudrazgnYonueslae Budeuneuan siugn sy

2.1.1. @1snszfunzieainaiglusnenie (Endogenous agent) 1y aseuyadass
(Free radical) Inglannzeg198eUszinn Reactive oxygen species (ROS) Fands
Pnidiadenrnviauualasia (Macrophage) wazdalnsia (Neutrophil) Ineay
wuldunlueYorziitinissniautseds 1vu 1sa Inflammatory bowel disease
(1BS)' w¥awninssunisuslnaomisiidlutugedmaliinsvdsnanthi (Bile
acid) Usinasmnniuszegiataiuiu daduansidelimnudemenesans
wugnssuandslsauziSadnldluiian””

2.1.2. @13n92AUNLL5991NN18UBN319018 (Exogenous agent) LU d15LUUTU
(Benzene) FalgSumsBusuidemuduiussunisiinlsa AML, Myelodysplastic
syndrome (MDS), lsalunseantle (Aplastic anaemia) LarlsAuzSaontindes
(Malignant lymphoma)® uenand defiuurldufiazsinlfiinlse Acute
lymphoblastic leukaemia (ALL), Chronic lyznphocytic leukaemia (CLL) bae

Multiple myeloma (MM) 8ngag*?

, N3AALYD Helicobacter pylori NS¥AUNS
a¥14 ROS thundsmaiAnlsanzifanszinzoms? wionslédu Aflatoxin 970
Fo51 Aspergillus flavus way Aspergillus parasiticus fiun1siinlsauzisiu@?
Dusiu

2.2. MIvIABUTENLINEITRUGNTTH (DNA repair gene) Uszannuianas 60 — 80 LAnTuLas

2 dsnalinisuanieanuesdudenuenansvugnasu iy

anasseramelulaeanuiaUnffIna13819LinaINNSNANERUGURIEIAUE WU 113

nanewugvestu P53 Sanuldunnieiesay 50 vadlsaugiiaionun® Tasdmannidu

uzSeveseTerzuwuuiidudiou (Solid tumours)®® Bu TP53 a¥19lushu ps3 Fadidqu

AIeslunITTRULYNAMUES M EYDIE T UGNITUAETT Nucleotide excision repair

laglaifin1sanenennanugnssy

(NER), Base excision repair (BER), Mismatch repair (MMR) wag §afiduifeadestunig
fpuuesl Double strand break (DSB) 8n¢e'® TusAu p53 dunuimdiAgyeg1aaunntunis
fudanisiasyiivinveneadfiiaunilasgnnaiadndu “The guardian of the
genome”® nsnaneiusvesiiu TP53 fimennsallsafilaid wiiduasaslésuieiivatngs
Tadanudemelviuigads win1snateiuguestu TP53 asyAnnsaevedsas
WUU Apoptosis laanas
detAnaudemeauvinlfaneisaessdrsvesanswugnssueia (Double-strand
breaks) nqulUsfu Fanconi anaemia core complex (FANC) 9ggnnsedukaziuiu
TUsFu BRCAL way BRCA2 Gsagviausauduiulusiiu RAD51 Liladouusuasiugnssy
LuUAiund1 “Homologous recombination” NMsnafeiuyedngudu FANC azdina
TiAnlsaladinanswda Fanconi anaemia (FA) Fafldnwazde wuanznisvhauvesly
ﬂiz@ﬂé’umm (Bone marrow failure), AML, LﬁmwL%W@qa"’iaquLwﬁLfﬂuﬁau Ayl
AanuiaunintsaR Uy dmsunisnateiudvesdu BRCAL uay BRCAZ Fuillgmans
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2.3.

sUkUY Lwi'gﬂLLUUﬁﬁmmL?iawiaﬂmﬁmmﬁqﬁa Frameshift mutation Iaenunanenug
U938U BRCAI WA BRCAZ Uszunnuiaway 72 wazdosar 69 lufUisugiiaudiuy uag
Uszanudoay 44 uazdesay 17 Tuftasusifessltmuddu® uananiinisnanewug
v998U BRCAI uay BRCAZ fellanuduiiusiunsiiaueiseanld uziSeduoou wazuzise
FAaNgNUUINANGIY

AnuRaUnAoaLRaRsEAumieiugnITN 19U nsLAREAIWNNEINY Methyl g9
(Hypermethylation) fiusiaas Promoter region ¥898U MGMT i1 lALAANITAANS
LansanvasBusIna Semuunfudaeulasl MGMT asvhutifideuusuiua Guanosine
AnUnAULaTugNITY NMsnaneWusuesBu MGMT vdanalriAnuziSaanldlng/lée®
NN3ELANAIULHENIYVDIEITHUFNITY Hunaduiilosnnimdedindnuudaiduie e
iwmalmumﬁﬂau mLmemmwammmmiwuﬁmim JrdwaliiinisiinsuIues
LGZJaa‘ENiJﬂ’J’liJLa‘EJ‘WlEJ?JENﬁ’]iWUﬁﬂiiiJiJ’lﬂﬂJULﬁEJ‘EJ3] mﬂuummLaammmmiwuﬁmﬁm
mamwuJumLiﬂ:mmmmiﬂaﬂswquqiu5umuwuqﬂiiuLLawivmmuawuqﬂiimmeLmJ
FulUEn TnsgrausnanuanUnddinanaziintuluusnas iz usnunis (Field
defects %#3@ Pre- -malignant tissue) wadmantTuI I uwadsedy (Precursor) 983013
AenduraduziSe Feo199s m"l,mmmaamnwummmﬂﬂsﬂ,m6] lmqﬂmimmmmsm
Wamseududnslenaasgansse widlonansiuluwadduiinaunduasudausanand
ﬁ]uLﬂ]iiyJLG]‘UIG]@EJ’NI&J“MQ@ENLLauLLENﬂ’liLf\]iiyJLG]UIG]muEJL“Ziaa‘lJﬂW\]Uﬂiy‘VNﬂaWULUu Clone
TvsiuagnanaiduadusSeluiian

3. anubliaiesvesdu (Genome instability)

AnuliliadesvesdudunidludnuasveusaauziSouAnanAuUNNTaslun ST

U (Mismatch repair) dswaliiasiugnssuveswadiuuslnindsainnszuiunis Mitosis
uansnsluaneadseiu anlsiafosvesButuilldvatssuuu Tiun msivduresuainans
Wug (Base pair mutation) Asiasundasldvesarduiuasn (Microsatellite instability) &
muunldlunisnsiaaeudndnuaiyana (DNA fingerprint) %30AURAUNAVRITIUIUNTO
Tassadrsveunistaslalea (Chromosome instability) TuiwaduziSeaziinsdasinuduiinaneiug
1n{ugiu uagiianufinUnfavaumenyuiudesy anauliadesvesdu lnsn1snanewus
yosufidsudnaannsouiseanididu 2 via feelud

3.1.

3.2

Driver mutation Ao n1snaneiusiies weliisaduzaiuiasmsuishvoneadii
Fuastufie wadanusaudsiildsimiadadu Snildvdsmadesusisadidasenluan
sruuglAuiunINUNAveII19NI LU N1sNateugresBuneuzSwasBuduuzisa (g
waded 4) 19udu lasfnazmsaany Driver mutation SaudulugvasMdunziiavin
ey

Passenger mutation f® msﬂmaﬁ’uéuwdmﬁtﬁmLawwﬁﬂ’mswﬁ?m 1PN
WU Passenger mutation Imwawwummwmmmnm Driver mutation 11n% 1ua®m%a
flu31 Passenger mutation LUuLWENm'u?aqmumiﬂmawquluumaiﬂ61 AONSLAIQYLAULA

Yaugaduztsa wilulagiuisuinisAunuiinisazauved Passenger mutation @3
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nsgnusian1sALiulsn 1w Insesanuiinsagauves Passenger mutation Wuaning
ﬁﬁﬂﬁ;:iﬂ’wiﬁﬂﬁmﬁﬂ (Cirrhosis) LinuzL59@uaiin Hepatocellular carcinoma oy
agnslsAnuilsnesiuin Passenger mutation Vilwnnsendiulsaveuzidaduuauuy
Usugiuazuuuunsnsznadululdednainas waswaduzidstimnuudaussananiosin

Passenger mutation lUdnw319011591191U9849 Driver mutation®”

4. msnaenuguesuiinruaunineyiulavesianiesuazduduuste

fuiimuaunisiaiaiiulnuesinenie (Proto-oncogene) fintfiaiagesluudsoong’
ngianzasseaiesidinung vnsriadvihflunsauaunisaiisfiudygia (Signal
receptor) wazn1senevendyaaadiuluinadea (Signal transduction) Fsfinudfaysionis
wigulnveuwadauUnd dmdudunensiss (Oncogene) lAnIINAINANE UGBS L
SruuvasnguiufanarilfiAenimaslsfufiutu Sdusiufignudauniuiazesngms
sumusasnsaead vlrinsuvasadifintudusiuiumnegisauaulalld ulfiiily
Jagduasiinaluladlunisinudasansiugnssy wu n1sld CRISPR-Cas9 finsiodiu uin1sleis
fanamlilanunsadunusegndldldlunsdnmaiougs esangaisuduresduneus Sefedui
muaNnsasyEulavessenedsdamuindusionisegsenveayad

Uszanasdosay 30 vosthenzSasnuniinisnsanunsifiudwiuesdu ERBB2 Javili
Fuiinaneifudaiidanisdanin (Biomarken wazirlugnisldoninuiugiSeogansegn
(Targeted therapy)*? Ine8iu ERBB2 \JuBudia$s Human epidermal growth factor receptor
2 Jadunsinfusndenileindu HERZ/heu Bsnsiiiwdiuvesdu FRBBZ fimnudusiusiuns
WisU3anaves Vascular endothelial growth factor (VEGR)® lunalsiiinnisnszdunisadng
vaendon Jsavtelivaduzisdinsasyivlnldognslifidndain

nsufisuauwesiiu MYC vlviinisadalusiu Myc dinunntu Inelusauidasiming
Ju Transcription factor Tumsnsedilvitinsuansesnvesdusiindue Wianno

81 SRC wan Cellular Src kinase (c-Src) %ﬂﬁmﬁﬂﬁLauMgWaaLWm (Phosphorylation) T#
nsnewiilu Tyrosine lulusAiuduy (Tyrosine kinase) N13NaeUgUeddu SRC danudunusiu

69 49n91n1 c-Src Fadunisluidvung

n13sinuetald uzSaiun wasusLSwaugnuuIn
038y BCR-ABLI (grdiodt 1.5) Feildalunisiialsa CML she

nauey RAS Usenausieg Bu HRAS Bu KRAS uaztiu NRAS laangquiu RAS agai1alushu
Fafimihiideneadyyruneluead 39 RAS 1Hunguiuiinuiriinnsnareiusiesiiande
Uszanasdesas 30 vadlspusise®

U TERT ¥intinfiad e Telomerase reverse transcriptase a.funinagasvaaioulesd
Telomerase ¥wihfluafuiua TTAGGG Tiruduuatevedlasiulen (Telomere) Ingund
w1 Telomere agnaduaniiony Wowwadilonguntu aurlvinganisutagadlufian dwiu
n13NaeRugUILIn Promoter ves8u TERT vdnalvidinsudniouluildingn Jainlieadd
msuusialaagaliisau®®

TunnenssiuduBuinuugtse (Tumour suppressor gene) avassdgauLassosluuly
mMsvgansuUawadifisliiAinnstenusuansitugnssuneuardsihulusueadudely auuni
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uwdBuimuus s Rrgnnssdulaensialonraaad (Cellular stress) wagnisiiansiiugnssuvan
sonuanwadiiiedauidenioiiniy (Free-floating cenetic material) 8udnunziseiiil
AruddyuargnAnusndigadio Bu 7P53 diinaniuudaluiadedl 2.2 uenandaunaties
veslusiu p53 Salananieatesiunisnanewuiuesdu COKNZA Faa¥rslusiu plaARF o
TUsiiu plaARF axlududalusiiu Mom2 Fadulusaufidavananisvinauveslusiy ps3
wszariumnunlusiiu plaARF Usinamwaslusiy MDM2 Rasufisdu vhlfnnsviauses
TUshu p53 anasadiouinfinisunlusiu ps3 lusetued®” elafuduuziieunseinesd
AwdtuslunsienSefidnmng 1wy nsnaneiuduesdiu RBI fumsiinuzidsesgnanuie
Retinoblastoma w3an15nateWugveadu APC Aun154inn1a¢ Familial adenomatous
polyposis (FAP) Fsaswauseluilunsisdldvajiane (Jusu

nsnaneiuduesiulaBunistuarlinoliAnlsauzss osndadfuunfviinduaoy
Auaunniydulnvessadey nmaislsaunieiudesiiasdadointusmiuio (1) n1s
nanefufuesBuiimuaunisaiauiulavesimenangidubunensifednunaisdu waz (2)
nsnaneiudresdudiiuusisidiuunanedu indadedenanliasudiugadinesnganis
WIyRulakaziddnIEUIUNIg Apoptosis InehluBuneusiSainuzddnuazieu (Dominant)
Turng@imananeiusuesduiunziainasudnuuzios (Recessive) Huoagsiosdinanas
fugannisaestiedtasiulenfnedsmalituiuusaihmiiiaund eilsinunisnas
WuguesBusuuzisniastuleuiissinufed Aaunsadwmalimfnlsauzisaldiguiu 15ana
“Dominant negative effect” wu lunsdinisnateiuguesdu TP53 1Husiy

5. wadnuniauzis (Cancer stem cell)

wadsuiudeuzfadunguilndveanediniavedlsauzds Tnefauufgiuiiiany
wannwane (Heterogeneity) weauzi5atiu wiassudriiduidnunanwadifiossadifoatuie
wadduindnugidedsegduvuanludrduturosnisiaiyiivinuesiead (Hierarchy)
anwazlanIzvenTadsuiulinfie waddzegluan1izdfa (Dormancy feature) wag i
Anuatunsalumsuusiiienaunuiiesldegeioiilos (Self-renewal) Fsdnumizianiz
Fananvilieadduiniavansenllannsvhaefmenivitndaiuanzivadugidaiing
WUIM981959157 (Anti-proliferative therapy) Fomlbhannmsnduifusivesmzidenendan
1asun135n® (Relapse)

foyafinandduiinasomaimuauumenisinyesitae Telud we. 2560 (A,
2017) Shlush wazanldldtayanisnateiuglaesiu (Mutational landscape) vodiwadidn
\Fonvimigeuaingiielsa AML Weusnidade (Diagnostic blast) W3suifisufiunsnanesiug
vouadifinensnisounngiislsn AML vazfinduidudn (Relapse blast) Ssannsous
anvmnsnduduivesiiiseonduasngy Idun ndud 1 Ao nsnduiludrsuinanisad
FufniauziSadiadenun (Leukaemic stem cell) fifldoyanisnaneiusunnsndluandeya
nsnatewusideusnifioduegsduds Inowuiinisuanseanvesduiinruadiendety
Haematopoietic stem and progenitor cell (HSPC) (Relapse origin-primitive) %Q@@j%uuuqoﬂu
Srfudurosnaaiaivinvenead uasngudl 2 Ae wadduiulnuzsiiidoyanisnateius
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ﬂé’wmﬁqﬁ’u%gaﬂ'ﬁﬂa’mﬁu@ﬁaLLiﬂ"?ﬁﬁ]é’i&J (Relapse origin-committed) %aaéluszé’umﬂu
Seutuvesmasyiviavenead uwiddinsuansesnvestuiududnvarsinsvongadsiu
ufineg Fomninssuunngudiaeieiisslenideldtmuanumidlunissnuiiaely
meva Lissnnguiaduzieiiansadnsenluanmaianevessieiivatn foindusad
Fuiiiauzifudiadenuauaznguiiues®®

6. lsARALYBLATEINONLISIDUN

6.1.

6.2.

6.3.

IsAfaiounavdafianuieitosiunisiinuzise e
a t:sl’ a . . v saa
n13AnLaLUANLIY Helicobacter pylori Tunseiw1ga1%15 laglanigaenugng
Virulence factor CagA (Cytotoxin-associated gene A) agilAudunusiunsiAnuzise
Aot mdesln Mucosa-associated lymphoid tissue (MALT) Fudunaveufjizenann
sruugiauiuvesUisies lnelitlnsilasvgnnszaulvngs ROS duagnaliiinaiy
demesinansnugnssu®?
a1saatdanesluldvlia Clonorchis sinensis was Opisthorchis viverrini 2%l
AudLRUSAUNSAnLLLSand (Cholangiocarcinoma) nedinalnnisnelsaludnuae
\uRgaiuiude 6.1
a & o/ = ! < £4 o X
nsiaalafa sxiisuuuulunisneusiale 2 Ussiam faiifie
6.3.1. minauzsuduluagradeundy (Acutely transforming)
a = v aa | < 1 . = A g.J/
AnanmsnbifaiiguneuziSsegdnieluy [Viral-oncogene (v-onc)] #eguiiy
¥/ A v aa (3 A a a dy LY a ‘:9‘1 !
Wiouvzuanseaniuiiniwaduesmiie (Host cell) In1shnwelifaviinil 1w n1s
ARLT® Rous sarcoma virus (RSV) 9s4inN19a374 v-Src Fanaliiiin fibrosarcoma
Tuln Tag v-src lulfagyihmihiwudediu c-Src luuywd (riadedn 4)
6.3.2. nsnauzsauduluagnetng (Slowly transforming)
nnlisadarinuansiugnssuvesdines (Viral genome) Wluunsnéaeg
Tuansiugnssuvesmge MNN1sUNINAIuiTuuTalnafuBunAIUANNIS
WwinAulnvessnsnie Wunalrussnannataduduneusiss wu (1) nsinie
Human papillomavirus (HPV) duifusiunisiinueisauinungn (Cervical
cancer); (2) lisasiudniauaiinl [Hepatitis B virus (HBV)] duiusiunisiinugiss
#1U; (3) Epstein—Barr virus (EBV) duiusiunisiinugiSsnoudinasssia Burkitt
lymphoma Hudu
nalnn1siaielisausvinnilasissusilsaasu (Latency period) fignaunu
= (Y Y v & ! ) ¥ d'
WesnmsunsniivesansiugnssuveshiFaduluwuvdy wasidululaeniae
LAANISLNSNAINANUEUNAIUANNITHATLAUINYR9319NE BalagunAudeadn
lasuanudene wu 1nFadnseamsiadl awlasunisteunsuvseiingnssuiums
Apoptosis Tunnenssiudumnnisgenustliaunsaiale wasdananeiugan
nsfnelifamardelinuaudfidoulufie iinnsuusiustudliswadlisu
ALY 110991nHNN9YINUVRTUNAIUANNTASIAULIYEIT N BT TY
nUNA
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dmduansnoundeiiu arsvsilildduainguesnmananeiug wiagelfiAnsnins
Lawadiiatu 1wy weanesed sodluuwealnsiay Wudy Fansudaradimnunadegyily
AnANURANAIALLNTY RN UNAITHUGNTTY a]uaiqmaiﬁﬁé’mwn'ﬁﬂmsJﬂ'utf;Lﬁummﬁu 739913
AaauinUnfvessivinvesidasulyyluead g

dsd

2=

a 2 = ] Y I3 o = ! ° | 2 a
nsiinuzsalivarenalnsiuiu lnedululaeiniagseyed19dnmizianzaadnuesainn

[ d'
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APPENDIX 1
INFORNMATION FOR AUTHORS

All authors listed in a paper submitted to Asian Archives of Pathology (AAP) must have
contributed substantially to the work. It is the corresponding author who takes responsibility
for obtaining permission from all co-authors for the submission. When submitting the paper,
the corresponding author is encouraged to indicate the specific contributions of all authors
(the author statement, with signatures from all authors and percentage of each contribution
can be accepted). Examples of contributions include: designed research, performed research,
contributed vital new reagents or analytical tools, analysed data, and wrote the paper. An
author may list more than one type of contribution, and more than one author may have
contributed to the same aspect of the work.

Authors should take care to exclude overlap and duplication in papers dealing with
related materials. See also paragraph on Redundant or Duplicate Publication in “Uniform
Requirements  for ~ Manuscripts ~ Submitted  to  Biomedical  Journals” at
http://www.icmje.org/index.html.

The submitted manuscripts will be reviewed by the members of the Editorial Board or
the expert reviewers. At the discretion of the Editorial Board, the manuscripts may be returned
immediately without full review, if deemed not competitive or outside the realm of interests
of the majority of the readership of the Journal. The decision (reject, invite revision, and
accept) letter will be coming from the Editorial Board who has assumed responsibility for the
manuscript’s review. The editor’s decision is based not just on technical merit of the work,
but also on other factors such as the priority for publication and the relevance to the Journal’s
general readership. All papers are judged in relation to other submissions currently under

consideration.
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Categories of Manuscripts
1. Letters to the Editor
The letters to the editor are the reactions to any papers published in AAP. These
letters will be reviewed by the Editorial Board and sent to the authors of the original paper
with an invitation to respond. Letters and eventual responses will be published together,
when appropriate.
¥  Word Count: 300 — 500 words (excluding references and figure or table legends)
& Abstract: Not required
¥ References: Maximum of 10
® figure or Table: Maximum of 1 (if needed)

2. Original Articles

The original articles are the researches describing the novel understanding of
anatomical pathology, clinical pathology (laboratory medicine), forensic medicine (legal
medicine or medical jurisprudence), molecular medicine or pathobiology. Systematic
reviews, meta-analyses and clinical trials are classified as articles. The articles should be
clearly and concisely written in the well-organised form (see Organisation of
Manuscripts): abstract; introduction; materials and methods; results; discussion; and
conclusions. The manuscripts that have passed an initial screening by the Editorial Board
will be reviewed by two or more experts in the field.

" Word Count: 3,000 - 5,000 words (excluding abstract, references, and figure or

table legends)

¥ Structured Abstract (see Organisation of Manuscripts): 150 — 200 words
¥ References: Maximum of 150

® fjgures or Tables: Maximum of 6

3. Review Articles

The review articles are generally invited by the Editor-in-Chief. They should focus on
a topic of broad scientific interest and on recent advances. These articles are peer-
reviewed before the final decision to accept or reject the manuscript for publication.
Therefore, revisions may be required.

® \Word Count: 3,000 — 5,000 words (excluding abstract, references, and figure or

table legends)

®  Unstructured Abstract: 150 — 200 words

¥  References: Maximum of 150

¥ fioures or Tables: Maximum of 4
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4. Case Reports

AAP limits publication of case reports to those that are truly novel, unexpected or
unusual, provide new information about anatomical pathology, clinical pathology
(laboratory medicine) or forensic medicine (legal medicine or medical jurisprudence). In
addition, they must have educational value for the aforementioned fields. The journal will
not consider case reports describing preventive or therapeutic interventions, as these
generally require stronger evidence. Case reports that involve a substantial literature
review should be submitted as a review article. The submitted case reports will undergo
the usual peer-reviewed process.

& Word Count: 1,200 - 2,000 words (excluding abstract, references, and figure or

table legends)
®  Unstructured Abstract: 150 — 200 words
¥ References: Maximum of 20

¥ Figures or Tables: Maximum of 4

5. Case Illustrations
Case illustrations are aimed to provide education to readers through multidisciplinary
clinicopathological discussions of interesting cases. The manuscript consists of a clinical
presentation or description, laboratory investigations, discussion, final diagnosis, and up to
5 take-home messages (learning points). Regarding continuous learning through self-
assessment, each of the case illustrations will contain 3 - 5 multiple choice questions
(MCQs) with 4 - 5 suggested answers for each question. These MCQs are placed after the
final diagnosis and the correct answers should be revealed after the references. The
questions and take-home messages (learning points) are included in the total word count.
The manuscripts that have passed an initial screening by the Editorial Board will be
reviewed by two experts in the field.
¥ \Word Count: 1,000 — 2,000 words (excluding references and figure or table
legends)
Abstract: Not required

References: Maximum of 10
Figures: Maximum of 2

Tables: Maximum of 5

6. Technical Notes
The technical notes are brief descriptions of scientific techniques used in the
anatomical pathology, clinical pathology (laboratory medicine), forensic medicine (legal
medicine or medical jurisprudence), molecular medicine or pathobiology. The submitted

manuscripts are usually peer-reviewed.
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&  Word Count: Maximum of 1,000 words (excluding references and figure or table
legends)

& Abstract: Not required

®  References: Maximum of 5

¥ Figures or Tables: Maximum of 2

Organisation of Manuscripts
1. General Format

The manuscripts written in English language are preferable. However, Thai papers are
also acceptable, but their title pages, abstracts, and keywords must contain both Thai and
English. These English and Thai manuscripts are prepared in Ad-sized Microsoft Word
documents with leaving 2.54-cm (1-inch) margins on all sides. All documents are required
to be aligned left and double-spaced throughout the entire manuscript. The text should
be typed in 12-point regular Times New Roman font for English manuscript and 16-point
regular TH SarabunPSK font for Thai manuscript.

The running titles of English and Thai manuscripts are placed in the top left-hand
corner of each page. They cannot exceed 50 characters, including spaces between words
and punctuation. For the header of English paper, the running title will be typed in all
capital letters. The page number goes on the top right-hand corner.

Footnotes are not used in the manuscripts, but parenthetical statements within text
are applied instead and sparingly. Abbreviations should be defined at first mention and
thereafter used consistently throughout the article. The standard abbreviations for units
of measure must be used in conjunction with numbers.

All studies that involve human subjects should not mention subjects’ identifying
information (e.g. initials) unless the information is essential for scientific purposes and the

patients (or parents or guardians) give written informed consent for publication.

2. Title Page
The title page is the first page of the manuscripts and must contain the following:
" The title of the paper (not more than 150 characters, including spaces between
words)
®  The full names, institutional addresses, and email addresses for all authors (If
authors regard it as essential to indicate that two or more co-authors are equal
in status, they may be identified by an asterisk symbol with the caption “These

authors contributed equally to this work” immediately under the address list.)
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3.

4.

®  The name, surname, full postal address, telephone number, facsimile number,
and email address of the corresponding author who will take primary
responsibility for communication with AAP.

B Conflict of interest statement (If there are no conflicts of interest for any author,
the following statement should be inserted: “The authors declare that they have

no conflicts of interest with the contents of this article.”)

Abstract

A structured form of abstract is used in all Original Article manuscripts and must
include the following separate sections:

¥ Backeround: The main context of the study

¥ QObjective: The main purpose of the study

¥ Materials and Methods: How the study was performed

¥ Results: The main findings
¥ Conclusions: Brief summary and potential implications
¥ Keywords: 3 — 5 words or phrases (listed in alphabetical order) representing the

main content of the article

Introduction

The Introduction section should clearly explain the background to the study, its aims,
a summary of the existing literature and why this study was necessary or its contribution
to the field.

Materials and Methods

The Materials and Methods section must be described in sufficient detail to allow
the experiments or data collection to be reproduced by others. Common routine methods
that have been published in detail elsewhere should not be described in detail. They
need only be described in outline with an appropriate reference to a full description.
Authors should provide the names of the manufacturers and their locations for any
specifically named medical equipment and instruments, and all chemicals and drugs
should be identified by their systematic and pharmaceutical names, and by their trivial
and trade names if relevant, respectively. Calculations and the statistical methods
employed must be described in this section.

All studies involving animal or human subjects must abide by the rules of the
appropriate Internal Review Board and the tenets of the recently revised Helsinki protocol.
Hence, the manuscripts must include the name of the ethics committee that approved

the study and the committee’s reference number if appropriate.
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6.

10.

Results

The Results section should concisely describe the findings of the study including, if
appropriate, results of statistical analysis which must be presented either in the text or as
tables and figures. It should follow a logical sequence. However, the description of results
should not simply repeat the data that appear in tables and figures and, likewise, the same
data should not be displayed in both tables and figures. Any chemical equations, structural
formulas or mathematical equations should be placed between successive lines of text.

The authors do not discuss the results or draw any conclusions in this section.

Discussion

The Discussion section should focus on the interpretation and the significance of the
findings against the background of existing knowledge. The discussion should not repeat
information in the results. The authors will clearly identify any aspects that are novel. In

addition, there is the relation between the results and other work in the area.

Conclusions
The Conclusions section should state clearly the main summaries and provide an
explanation of the importance and relevance of the study reported. The author will also

describe some indication of the direction future research should take.

Acknowledgements
The Acknowledgements section should be any brief notes of thanks to the following:
¥ Funding sources
¥ A person who provided purely technical help or writing assistance
¥ A department chair who provided only general support
" Sources of material (e.g. novel drugs) not available commercially
Thanks to anonymous reviewers are not allowed. If you do not have anyone to

acknowledge, please write “Not applicable” in this section.

References

The Vancouver system of referencing should be used in the manuscripts. References
should be cited numerically in the order they appear in the text. The authors should
identify references in text, tables, and legends by Arabic numerals in parentheses or as
superscripts. Please give names of all authors and editors. The references should be
numbered and listed in order of appearance in the text. The names of all authors are cited
when there are six or fewer. When there are seven or more, only the first three followed
by “et al.” should be given. The names of journals should be abbreviated in the style

used in Index Medicus (see examples below). Reference to unpublished data and personal
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communications should not appear in the list but should be cited in the text only (e.g. A
Smith, unpubl. Data, 2000).
¥  Journal article
1. Sibai BM. Magnesium sulfate is the ideal anticonvulsant in preeclampsia —
eclampsia. Am J Obstet Gynecol 1990; 162: 1141 — 5.
¥ Books
2. Remington JS, Swartz MN. Current Topics in Infectious Diseases, Vol 21.
Boston: Blackwell Science Publication, 2001.
¥ Chapter in a book
3. Cunningham FG, Hauth JC, Leveno KJ, Gilstrap L Ill, Bloom SL, Wenstrom KD.
Hypertensive disorders in pregnancy. In: Cunningham FG, Hauth JC, Leveno
KJ, Gilstrap L lll, Brom SL, Wenstrom KD, eds. Williams Obstetrics, 22" ed.
New York: McGraw-Hill, 2005: 761 — 808.

11. Tables

The tables should be self-contained and complement, but without duplication,
information contained in the text. They should be numbered consecutively in Arabic
numerals (Table 1, Table 2, etc.). Each table should be presented on a separate page with
a comprehensive but concise legend above the table. The tables should be double-
spaced and vertical lines should not be used to separate the columns. The column
headings should be brief, with units of measurement in parentheses. All abbreviations
should be defined in footnotes. The tables and their legends and footnotes should be
understandable without reference to the text. The authors should ensure that the data in
the tables are consistent with those cited in the relevant places in the text, totals add up

correctly, and percentages have been calculated correctly.

12. Figure Legends

The legends should be self-explanatory and typed on a separate page titled “Figure
Legends”. They should incorporate definitions of any symbols used and all abbreviations
and units of measurement should be explained so that the figures and their legends are
understandable without reference to the text.

If the tables or figures have been published before, the authors must obtain written
permission to reproduce the materials in both print and electronic formats from the
copyright owner and submit them with the manuscripts. These also follow for quotes,
illustrations, and other materials taken from previously published works not in the public

domain. The original resources should be cited in the figure captions or table footnotes.
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13.

14.

Figures

All illustrations (line drawings and photographs) are classified as figures. The figures
should be numbered consecutively in Arabic numerals (Figure 1, Figure 2, etc.). They are
submitted electronically along with the manuscripts. These figures should be referred to
specifically in the text of the papers but should not be embedded within the text. The
following information must be stated to each microscopic image: staining method,
magnification (especially for electron micrograph), and numerical aperture of the objective
lens. The authors are encouraged to use digital images (at least 300 d.p.i.) in .jpg or .tif
formats. The use of three-dimensional histograms is strongly discouraged when the

addition of these histograms give no extra information.

Components
14.1. Letters to the Editor
The Letter to the Editor manuscripts consist of the following order:
®  Title Page
¥ Main Text
¥ References
¥ Table (if needed)
¥ Figure Legend (if needed)
¥ Figure (if needed)
14.2. Original Articles
The Original Article manuscripts consist of the following order:
& Title Page
¥ Structured Abstract
¥ Introduction
¥ Materials and Methods
¥ Results
¥ Discussion
®  Conclusions
¥ Acknowledgements
¥ References
" Table (s)
¥ Fioure Legend (s)

Figure (s)
14.3. Review Articles
The Review Article manuscripts consist of the following order:
& Title Page

¥  Unstructured Abstract
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14.4. Case Reports

48

Introduction

Main Text
Conclusions
Acknowledgements
References

Table (s)

Figure Legend (s)
Figure (s)

The Case Report manuscripts consist of the following order:

Title Page
Unstructured Abstract
Introduction

Case Description
Discussion
Conclusions
Acknowledgements
References

Table (s)

Figure Legend (s)
Figure (s)

14.5. Case Illustrations

The Case Illustration manuscripts consist of the following order:

14.6. Technical Notes

Title Page

Clinical Presentation or Description
Laboratory Investigations
Discussion

Final Diagnosis

Multiple Choice Questions (MCQs)
Take-Home Messages (Learning Points)
Acknowledgements

References

Correct Answers to MCQs

Table (s)

Figure Legend (s)

Figure (s)

The Technical Note manuscripts consist of the following order:
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®  Title Page

¥ Introduction

¥ Main text

¥ Conclusions

¥ Acknowledgements
¥ References

" Table (s)

¥ Figure Legend (s)
" Figure (s)

Proofreading

The authors of the accepted manuscripts will receive proofs and are responsible for
proofreading and checking the entire article, including tables, figures, and references. These
authors should correct only typesetting errors at this stage and may be charged for extensive

alterations. Page proofs must be returned within 48 hours to avoid delays in publication.

Revised Manuscripts

In many cases, the authors will be invited to make revisions to their manuscripts. The
revised manuscripts must generally be received by the Editorial Board within 3 months of the
date on the decision letter or they will be considered a new submission. An extension can

sometimes be negotiated with the Editorial Board.
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APPENDIX 2
BENEFITS OF PUBLISHING WITH
ASIAN ARCHIVES OF PATHOLOGY

Asian Archives of Pathology (AAP) is an open access journal. Open Access makes your
works freely available to everyone in the world. It provides a significant boost to the readership
of your articles, and has been shown to have an increase in positive influence on citations
and reuse. Hence, open-access leads to more recognition for our esteemed authors.

The journal has been sponsored by the Royal College of Pathologists of Thailand. We
have the policy to disseminate the verified scientific knowledge to the public on a non-profit
basis. Hence, we have not charged the authors whose manuscripts have been submitted or
accepted for publication in our journal.

Since AAP is also a peer-reviewed journal, the submitted manuscripts will be reviewed
by the members of the Editorial Board or the expert reviewers. The decision on these
manuscripts is processed very fast without any delay and in shortest possible time. The
processing period is 1 — 2 weeks. These decisions of the reviewers are unbiased and the
decision (reject, invite revision, and accept) letter coming from the Editorial Board is always

conveyed to the authors.
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APPENDIX 3
SUBMISSION OF THE MANUSCRIPTS

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Access www.asianarchpath.com

If you did not register before, please create an account first.

Login with your username and password.

Click the “+ New Submission” button on the upper right-hand side of the page.

Proceed to fill up the Submission Form online and follow the directions given

therein.

Upload your manuscript file (s).

Re-check the content of your manuscript (s) and the uploaded file (s) more
carefully prior to the submission. If you have submitted your manuscript file (s)
incorrectly, you must contact Editor-in-Chief of Asian Archives of Pathology
immediately. The Editor-in-Chief can clear the incorrect attempt and allow you

another submission.

Click the “Submit Manuscript” button under Important Notice.

If you have any further enquires, please do not hesitate to contact the Journal.
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APPENDIX 4
CONTACT THE JOURNAL

The Editorial Office of Asian Archives of Pathology

Department of Pathology, Floor 6, Her Royal Highness Princess Bejaratana Building
Phramongkutklao College of Medicine
315 Rajavithi Road, Rajadevi, Bangkok 10400 Thailand
Telephone: +66 (0) 90 132 2047

Fax: +66 (0) 2 354 7791

Email: editor@asianarchpath.com
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APPENDIX 5
SUPPORT THE JOURNAL

Asian Archives of Pathology (AAP) has a mission of disseminating the unbiased and
reliable medical knowledge on a non-profit basis. If you consider that this journal is useful for
the public, you can support us by submitting your advertisements via the contact information

below.

Dr Chetana Ruangpratheep
The Editorial Office of Asian Archives of Pathology
Department of Pathology, Floor 6, Her Royal Highness Princess Bejaratana Building
Phramongkutklao College of Medicine
315 Rajavithi Road, Rajadevi, Bangkok 10400 Thailand
Telephone: +66 (0) 90 132 2047
Fax: +66 (0) 2 354 7791

Email: editor@asianarchpath.com
Every support, small or big, can make a difference.

Thank you

Dr Chetana Ruangpratheep
MD, FRCPath (Thailand), MSc, PhD
Editor-in-Chief of Asian Archives of Pathology
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Announcements of academic meetings and conferences that are of interest to the readers of
Asian Archives of Pathology (AAP) should be sent to the Editor-in-Chief at least 3 months

before the first day of the month of issue. The contact information is shown below.
Dr Chetana Ruangpratheep
The Editorial Office of Asian Archives of Pathology
Department of Pathology, Floor 6, Her Royal Highness Princess Bejaratana Building
Phramongkutklao College of Medicine
315 Rajavithi Road, Rajadevi, Bangkok 10400 Thailand
Telephone: +66 (0) 90 132 2047

Fax: +66 (0) 2 354 7791
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