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Review article

Serological biomarker of autoimmune liver diseases
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Abstract

Autoimmune liver diseases (ALD) are the group of liver diseases caused by the immune system that damage cells
and tissues of the liver. The patients with this disease have chronic hepatitis or severe hepatitis and up to liver failure. The
detection of liver-related autoantibodies is very important for serological diagnosis, monitoring and classification of ALD,
such as autoimmune hepatitis (AIH), primary biliary cirrhosis (PBC), and primary sclerosing cholangitis (PSC), etc. Serological
markers of ALD include anti-nuclear antibodies (ANA) and anti-smooth muscle antibodies (ASMA) are found in AIH type
1, while anti-liver kidney microsome antibodies type-1 (anti-LKM1) and/or anti-liver cytosol type-1 (anti-LC1) are found in
AIH type 2. Anti-mitochondria antibodies (AMA) are specific to PBC. On the other hand, atypical perinuclear anti-neutrophil
cytoplasmic antibodies (P-ANCA) are highly detectable in PSC. Most of the autoantibody tests used indirect
immunofluorescence (IIF) on different substrate in each type. In addition, there are many other specific autoantibodies that
are detected using enzyme immunoassay (EIA) and line immunoassay (LIA). In conclusion, this review focuses on the
serological marker of autoantibodies in each ALD group used in the laboratory for the benefit of medical personnel.
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I nitrofurantoin, minocycline mmﬁqmﬂ@:u statins LAy
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manATnuazanEARINATe T esL dnldiungs
PBC wfmg2a by anti-mitochondrial antibodies (AMA)
felaeind AMA Hanrusmnzsalsn PBC ge Aiden
ﬂziuﬁd"n outlier syndrome (autoimmune cholangitis (AIC)

138 AMA-negative PBC)®

Autoimmune hepatitis (AIH)

T3 AIH SdnBmzeINITeIfUENIALE e
ﬁiﬂwmummauﬁﬁm dounnnulung uaug lstluas
AUHATNY IwAISNNINNI AT e ludRsgan 4 01 @
nigatandadalsadaulunjainainimieadinuay
m@ma‘mmufqmﬁmmqﬁmﬂﬁﬁﬁma‘ @ une
uenlseauitionnnsadnemdatuesnd 1 viral hepatitis,
Wilson’s disease, PBC, PSC, alcoholic liver disease 99
drug reaction @x13nudalsa AIH ey 2 9fia Aa AlH-
type 1 wulalunndasang usidouluninnuludaguiize
ALVILNANY Uz AlH-type 2 wuldlutasengsendne 2 - 14
3 sisediheininands Wedaussiuanuguusanudn
AlH-type 2 HA2nuguuse wazlonianisiinduudals

araifalsasaniulduinndn 1 nqulsn 3annasildn WM AlH-type 10241
overlap syndromes v3agtlagnesnaasaanLgnlainis
Table 1. AnuenNaNsIne1Adinlulsa autoimmune liver disease. ©
AlH PBC PSC AlC
VWAREUN © LWATNE 4:1 9:1 1:2 9:1
L'au'lsnﬁﬁ’m'?';wugq AST, ALT ALP,Y-GT ALP,Y-GT ALP,y-GT
%ug‘tu‘tnayﬁuﬁwugq IgG IgM IgG, IgM IgM
aalauauduaniiigada ANA, ASMA, AMA, AMAM?, p-ANCA ANA, ASMA
LKM1, SLA/LP, gp210
p-ANCA
HLA fiAgadas A3, B8, DR3, DR8 DR52 B8, DR3, DR4
DR4 (Lﬁlﬂ’ﬁfﬂ\iﬁ@ﬂ)
anuEnUnFuesduiasy Interface uaz Aazvietng MW ALAE Aazvietng
lobular hepatitis; UEINEIFN NTRLFULRY YLILIFQ
Wil plasma cells vievhAnalig)

UFUUNIN

ANA Anti-nuclear antibodies, ASMA, Anti-smooth muscle antibodies, Anti-LKM1, Anti-liver kidney microsomal antibody

type 1, Anti SLA/LP, Anti-soluble liver antigen/liver pancreas ; p-ANCA, perinuclear anti-neutrophilic cytoplasmic
antibodies, AMA, Anti mitochondria antibodies; AMA-M2, Anti mitochondria antibodies-M2; gp210, glycoprotein-210
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Primary biliary cirrhosis (PBC)
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Primary sclerosing cholangitis (PSC)
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organ a1nddanan rodent (dausnniilumy) Teun liver,
kidney LLag stomach ?QNﬁx‘iLﬁﬁ@@rHEp-Z (human epithelial
cell 1N laryngeal carcinoma) u@nmn‘ﬁﬂ”\ammm
prvavnaelnuaufinenamzau 1 Tneldinafia enzyme

immunoassay (EIA) LAz line immunoassay (LIA)
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Fa3§amnen mﬁmﬁzﬁ”]ﬁmﬁi@mimqﬁﬁ@ﬁﬂ
T3a670 loA anti-nuclear antibodies (ANA), smooth muscle
antibodies (ASMA), anti-liver kidney microsome
antibodies type-1 (anti-LKM1), anti-liver cytosol type-1
(anti-LC1), anti-soluble liver antigen/liver pancreas (Anti-
SLA/LP), atypical perinuclear anti-neutrophilic
cytoplasmic antibodies (P-ANCA) lag anti-mitochondria
antibodies (AMA) 2 4101316 (ms’mﬁ 2)
3 seelnuaud ued u1eTidafl Aarus tnnzg <
anansadaelunisiiaselsn uneafiniiaaudn iz
Wl @4 1NNT0T 289 wranT ah an1ulsale
faunsdenasmadaanimaganln @q’ﬁmmmmxmu
uazilsz e dannmmageLniy I

Anti-nuclear antibodies (ANA)

N1TAT929 1AW N ANA Haudemsaalu
nqulsnA autoimmune mu%ﬂuﬂ@:uimﬁu lfudanns IIF
funissaadanad aadu (screening test) 115U
ATAanILauR Ues fedulsenevuaesiliaiad ea
wareaie laun nsalapdaen dautlsenevaeallsiu
lufiqrdagauazdauwdseneululainnand o
Lﬁﬁ@@rﬁ?ﬂﬁuﬁiﬁuﬁﬂﬂﬂﬂﬁm \188 HEp-2 N17M993%11 ANA
AeiflusalnueuAnenfusniifaadasty AlH Asaany
fszaulmmasunnnds 1 : 40 ludlug uazunnndd
1 : 20 TwAn anunsansany ANA Tulsa AlH-type 1
I4¥e8s 60 — 70 3INTRNLNALINIILTLIBY ANA LAt
ASMA Be¥anay 60 lufianfid ANA unauan
daulunnugluuunis3esuas homogeneous UnuEh
gﬂLLi_l‘l_m’]?lﬁ‘ﬂ\‘iLL@\i coarse speckled 38 fine speckled
wolden waud awlivunad A aadeaiy AlH
ﬁmfmwu‘lu ANA Af single- Wag double-stranded
(DNA),

ribonucleoproteins (sn-RNPs), centromeres, histones,

deoxyribonucleic acid small nuclear
chromatin way cyclin @ yanaNtiy ANA £39871790
pevanuldlugilan PBC @eiigUuuunisdenandu
multiple nuclear dot, nuclear membrane Wag centromere
?QN%@H@:NTM systemic autoimmune diseases 11
systemic lupus erythematosus (SLE), sjdgren’s syndrome
waz systemic sclerosis (SSC) HuAu wida1 ANA
azfimnudAny WS AHS AN AaNsAastiTsR AlH
u@nmﬁ’amnmﬁﬂm? IF LLZ%J'J FN4INITDATIANT ANA
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Table 2. ANMNANNUTIZNINLAVALDALAZLAUFLAWAN 189 11N1390a8% autoimmune liver diseaseS.* ”

S HauRLau N19AS39  UANNIS pIv LRt
wauiued  fifieedes dinuaslsAmL ANMNRIATY WU AlH 52a T
NI9ARUN (%) A1z Tuana
ANA Chromatin AlH Diagnostic of  60.0-70.0 lIF ELISA, IB, LIA
Histones PBC AlH-1
Centromeres PSC
Cyclin A Drug-induced
Ribonucleoproteins ~ Chronic hepatitis C
Double stranded Chronic hepatitis B
DNA Nonalcoholic fatty
Single stranded DNA liver disease
SMA Microfilaments Same as ANA Diagnostic of  Upto85.0 IIF ELISA
(Filamentous actin) AlH-1

Intermediate
filaments

(vimentin, desmin)

Anti-LKM1 Cytochrome AlH-2 Diagnostic of At least IIF ELISA, IB,
P4502D6 Chronic hepatitis C ~ AIH-2 70.0in LIA, RIA
AlH-2
Anti-LC1 Formimino- AlH-2 Diagnostic of 30.0in IIF ELISA, LIA,
transferase Chronic hepatitis C ~ AlH-2 (Prognosis ~ AIH-2 RIA
cyclodeaminase of severe disease)
Anti-SLAILP ~ tRNP 7% AlH Diagnostic of ~ Upto20.0 Inhibition ELISA, 1B,
Chronic hepatitis C ~ AIH (Prognosis  —30.0in ELISA RIA
of severe disease,  AlH
relapse and
treatment)
p-ANCA Nuclear lamina AlH Diagnostic of 20.0-96.0 lIF N/A
proteins PSC/ASC AlH-1 in AlH-1

(Re-classificaton 33.0-88.0
of cryptogenic in PSC

chronic hepatitis

asAlH 1)

AVA E2 subunits of 2- PBC Against diagnosis - lIF ELISA, IB,
oxoacid of AlH RIA
dehydrogenase
complexes,

particularly PDC-E2
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AlH, Autoimmune hepatitis; PBC, Primary biliary cirrhosis; PSC, Primary sclerosing cholangitis; ASC, autoimmune
sclerosing cholangitis; ANA, Anti-nuclear antibodies; SMA, Anti-smooth muscle antibodies; Anti-LKM1, Anti-liver kidney
microsomal antibody type 1; Anti-LC1, Anti-liver cytosol antibody type1; Anti-SLP/LP, Anti-soluble liver antigen/liver
pancreas; p-ANCA, perinuclear anti-neutrophilic cytoplasmic antibodies; AMA, Anti-mitochondria antibodies; IIF, indirect

immunofluorescence; ELISA, enzyme-linked immunosorbent assay; IB, immunoblot; LIA: line-immuno-assay; RIA,

radioimmunoassay; N / A, not applicable.
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Figure 1. gtlnmnisfin@anouasliniansan anti-smooth muscle antibodies (ASMA) lduanns IIF 1w rat kidney,
stomach, primate liver llag anti-nuclear antibodies. (A) blood vessel lu rat kidney; (B) glomeruli 4 rat kidney;

(C) tubules 1w rat kidney; (D) lamina muscularis, blood vessel, muscle bundle Wag tunica muscularis 14 rat

stomach:; (E) anti-actin T HEp-2 cells; and (F) bicanalicular T primate liver.

Figure 2. gUn1mn1sandanquaslunisnsan anti-LKM1 aagannng IIF; (A) anti-LKM1 1u rat kidney; (B) anti-LKM!1

Tu primate liver.
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Aaanann1say lauwn Enzyme immunoassay (EIA)
W1ATN1IMTaA AN Ta9 Ll adAULATANIATIAULLANINNE
195U Line immunoassay (LIA) 1u3gn1smsaana

a = Qll o o a I/L ysl a (17)
LAURLAAN AV LNIZUAETU A A LULIRLA 29
agnalsfimundnnis 1IF depadudsuinsgiu (gold
standard) lN13MTI3LATIZIHUN ANA

Anti-smooth muscle antibodies (ASMA)

ASMA luueufvaRiivinLlfTiensie cytoskeleton
Ieun actin, troponin, tropomyosin LaZ non-actin ‘mm‘f,léd
tubulin, vimentin, desmin LAy skeleton FANINNIY
sialsn AlH-type 1 44 1duann1s IIF Aa innismeaauing
1 vAeafiAeaneBuR 1 1 100 (f‘ﬁyu@gﬁmwi@xﬁm
UfjuiAn"9) Tneidl ray kidney, rat stomach uaz primate liver
duadmay udeiUfizenuazdedaui ld v
U7fi7e198nUA9AN fluorescence-conjugated anti-
human 19G #iURIRFRARINLTTEN Bunanaenaes
qans3AngeasaLus (fluorescence microscope) “
(gﬂﬁ 1)

mMsana apple-green fluorescence °lu§mﬁyﬂw:i1 3 7im
Stomach (rat): WUNITFeIuasludauLed lamina
muscularis, blood vessel, muscle bundle WAZ/Y78 Tunica
muscularis
Kidney (rat): WUN173R9ua9 TuE 1484 blood vessel (V),
glomeruli (G), wa tubules (T) n195MA fluorescence
Tudauaed VG way VGT aziipanuarinizaalsn AlH
WANNAAARIaNITdIN V Bnantaindludan VGT
FANFNANUSAY  F-actin 432 microfilament
aiAnuAnzsialsa AlH-type 1
Liver (monkey): wuN13FRauaslugny bicanalicular
UBNANUANNIT IIF UA2 €9410190M39A
ALATZYNT specific antibody ﬁzﬁ”\ﬁvﬂ&l A9 anti F-actin
feflanudnmnzae AlH-type 1 mgaamlagldvannig
EIA uaz LIA & Lwiﬁqwudﬂwgﬂwﬁlﬁm@um ASMA
Faauannig IIF deaunsnldauanse anti F-actin 16
ﬁqﬁuﬂwﬁuﬁqﬁ@dmﬁﬂma‘ IF {u35umsg1u (gold

standard) ¥ Tunnansadimaziflaanguil
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Anti-liver kidney microsome antibodies type-1 (anti-LKM1)

Anti-LkM 1 unaufueaiivdfisenseielel
cytochrome CYP2D6 faanuannnzaalsa AlH-type 2
uannis IIF vnnnmagenlngldinmaesiidaanssud
1:100 (%u@giﬁmwi@:ﬁmﬂﬁu“ﬁm@) i rat kidney uaz
primate liver \fluimadas AU ATUaTans
zﬁ")u‘ﬁlVLﬁJVLﬁVT’]ﬂf]ﬁ?E’]ﬂ@ﬂLLﬁQLaN fluorescence-
conjugated anti-human IgG HALIINAZLUA apple-green
fluorescence ludaufidniz Lﬁ@@ﬁqmﬂﬁ’mq@mmﬁ
Wqﬂﬂnmmum‘(gﬂﬁ 2) At rat kidney RAANgoaLIALTU6T
d4 proximal renal tubule waznszanelu hepatocyte
& 31w stomach (rat) laifinlugdau gastric parietal cell
(GPC) © uanwmilaannunannis IIF uaa S941u150m999
Amrzilag lduannis EIA uaz LIA 16

Anti-liver cytosol type 1 (anti-LC1)

Anti-LC1 ifluneufvedivhifizendeiesle
formiminotransferase cyclodeaminase (FTCD) AUNNY
salsA AlH-type 2 lduannng IIF nnisnaaauing
Idrin AesTAaaneGud 1 100 (f‘ﬁyu@gﬁmwi@:ﬁm
Ufjiimnng) A rat liver Dugadasu SR R RETITE
dredauitlad Idvin diA3eneanudaifin fluorescence-
conjugated anti-human IgG NALINAZLAUR apple-green
fluorescence ludaufidnniz Lﬁ@@oﬁ’qmﬁ’mq@mmﬁ
WQ@@Lmvﬁum‘Tmﬁ rat liver An@ngaaisaLTusaay 7 1o
centrilobular vein wiazldAndlu renal tubules ©
UANURAANNUANNIT IF LA0 98 18150mT9a7LAINZY

InelEuann1g EIA uaz LIA 1o

Anti-soluble liver antigen/liver pancreas (Anti-SLA/LP)

Anti-SLPILP \luusnufivaaiivinyfizendms
Fia O-Phosphoseryl-tRNA (Sec) selenium transferase
(tRNP ©*) If1ann1g EIA, LIA Wag radioimmunoassay
wil ldaunsanadausaanannig IIF 18 AAnuanig
pan1aialsa AIH  atnisanulidssuinifesas
20-30°
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Figure 3.

gunawnsfiaRanauas atypical perinuclear anti-neutrophil cytoplasmic antibodies (p-ANCA) lduannas

IIF ‘14 neutrophil granule. (A) Ethanol fixed; (B) Formalin fixed.

Figure 4. gﬂmwmaﬁmﬁmmm anti-mitochondria antibodies (AMA) lguanng IIF Tu rat kidney, stomach LWag HEp-2

cells. (A) proximal, distal Waz collecting tubules 1 rat kidney; (B) gastric parietal cell U rat stomach;

(C) cytoplasmic staining Tu HEp-2 cells.

Anti-neutrophil cytoplasmic antibodies (ANCA)
ANCA unaunvensadaulsinnarduaes

neutrophil granule 144anns IIF lun1gasaaiiAszyl

Taginnnsmaaeulngldun maesiideanadui 1 : 10
(%uﬂsmiﬁmwi@:ﬁmﬂf]uﬁma) Il human granulocytes
uadsaiu udwihUfizetuazdredaui ldldv
U7fi7e198nUA9AN fluorescence-conjugated anti-
human 1gG d1ufunsafan NUfRTe 81unasae
naasqanssAdngaasaaus  3luuuaeIn IR ng
Wgealsawmusil 2 giuuu Ae perinuclear (p-ANCA)
fluouRiaufia1inne Ae myeloperoxidase {nwu’lu
Q’L‘fluim microscopic polyangiitis (MPA) Wae cytoplasmic
(c-ANCA) Huaufiaufisniy Aa proteinase 3 dnwulu

Bil,ﬂui‘m Wegener granulomatosis

g miuTungulse AlH-type 1, PSC uazlsnanld
ANLaL NNRFIANL atypical p-ANCA (gﬂ‘l‘?‘i 3) wetladnwulu
AlH-type 2 TuauRlauR sz vanaain ldun
catalase, enolase, cathepisin G War bacterial
permeability—increasing protein (BPI) 1fusu w90
atypical p-ANCA azflAanusninizs Wi dANANATY
Tunns3fiadelsn AIH Tasiannzasnedalunsdii lainy
@ﬂimmummmumuj ag9lsfinu atypical p-ANCA
Li‘flul,l,ﬂumummﬂmmmmfr«]wﬂm’ﬂmmwLﬂuT@ﬂ PSC /

autoimmune sclerosing cholangitis (ASC) e '
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Table 3. anwnuzdrAnyrasealauaufvannnsaanuludilas primary biliary cirrhosis.
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)

FUALRUALDA IF Sensitivity (%)  Specificity Tsnau Y ANNAIATY
pattern Fwule N9AREN
Anti-mitochondria Ab MIT 90-95 High None dnalun13iiiade PBC
Anti-PDC-E2 (74 kDa) MIT 80-90 High None i WL ANNLAN AN
Anti-PDC-E3BP (50 kDa) MIT 10 High None YANANHIUENINARTIN
Anti-PDC-E1a (41 kDa) MIT 5-25 High None ‘lugﬂqm’fiﬁ AMA-
Anti-OGDC-E2 (48 kDa) MIT 20 - 60 High None positivellay AMA-
Anti-BCOADC-E2 (52 kDa) MIT 50 - 80 High None negative
Anti-nuclear Ab 40 - 50 TurDnTReLFaLY
Anti-gp210 NM 10 - 40 Very high None dnalun139iase AMA-
Anti-p62 NM 10-30 High Sjogren syndrome  negative PBC
Anti-lamin B receptor NM 2-9 High None doalun159tade AMA-
Anti-sp100 MND 20 - 40 High None negative PBC
Anti-PML MND 15-20 High None
Anti-sp140 MND 15 High None doglunnsinaay AMA-
Anti-SUMO-1,2 MND 2-6 High None negative PBC
Anti-centromere A, B, C CENP 10-30 Not high Systemic sclerosis  Portal hypertension-

type progression

[IF, Indirect immunofluorescence with HEp-2 cell; MIT, mitochondria pattern; NM, nuclear membranous; MND, multiple

nuclear dot; CENP, centromere pattern, AMA: Anti-mitochondria antibodies.

Anti-mitochondria antibodies (AMA)

AMA uuenfinerfivinjiiensnizse £2
subunit 484 pyruvate dehydrogenase complex (PDC-
E2), E2 subunit 9489 branched chain oxoacid
dehydrogenase complex (BCOADC-E2), E2 subunit 284
oxoglutarate dehydrogenase complex (OGDC-E2), E1a
pyruvate dehydrogenase complex (PDC-E1a), E3 binding
protein subunit 124 pyruvate dehydrogenase complex
(PDC-E3BP) (ms’mﬁl 3) Faflmnuanwnzaelan PBC
Taglunsaseann AMA ©u azldudnnis IIF Ae
ynrsnaaeulnaldin (vaeed deanaB3ud 1 : 100
(ﬁu@q’ﬁu wiiaviesjimng) e ratkidney, rat stomach
uazhiie imad HEp-2 Wuigadhoy AL iseuas
Fredaudi lldvhUfA3eneanudaiiin fluorescence-
conjugated anti-human 1gG @MUFLATIARAM ML) ATEN
BNUNARILNABIANIIAUNGDDIIALTUG (gﬂﬁ 4) ¥

mMsana apple-green fluorescence °lu‘?ymﬁyﬂw:i1 3 7im
Kidney (rat): WuN173eeuaeludan cortical region,
medullar renal region wazialudau proximal, distal
WAz collecting tubules
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