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Molecular pathogenesis and the role of tumor markers in cholangiocarcinoma

Jin Lee, M.D. and Dong Hee Koh, M.D.
Department of Internal Medicine, Hallym University College of Medicine, Seoul, Korea

Cholangiocarcinoma is a devastating cancer originating from the epithelial cell lining of the bile duct, whose prognosis is poor
due to suboptimal response to therapy despite the fact that the incidence is increasing. Hence surgery still remains the only curative
treatment option for cholangiocarcinoma. Recent investigations into the underlying biochemical and molecular mechanisms in
biliary carcinogenesis and tumor growth, may illuminate new therapeutic modalities and suggest some new serum and bile markers
that could be useful for the diagnosis of cholangiocarcinoma. In this review, we discuss the molecular mechanisms of pathogenesis
in cholangiocarcinoma and the role of new tumor makers for the diagnosis of cholangiocarcinoma. (Korean J Med 79:597-604,
2010)
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Table 1. Molecular pathology of cholangiocarcinoma"'m

Role in carcinogenesis ~ Dysregulated genes/pathways

IL-6, IL-6 receptor (gp130)
Hgf/Met
ErbB-2
K-ras
BRAF
COX-2
Caspase-9
Mcl-1
Bcl-2
Bel-XL
COX-2
Telomerase

Proliferation

Apoptosis

Senescence/evasion

Cell cycle dysregulation Cyclin D1

p21 wafl/cipl

p27k!

p5S3

Mdm-2

DCP4/Smad4

pl Nk

VEGF

TGF-B

E-cadherin

ap-cadherin

Aspartyl (asparaginyl) f-hydroxylase
WISP1v

Matrix metalloproteinases

Angiogenesis

Invasion/metastases

IL, interleukin; COX, cyclooxygenase; VEGF, vascular endothe-
lial growth factor; TGF, transforming growth factor.

A A E WAL G2 2EEA] e REEIEE
(mitogen) 2] A/dolut M2 W ASHIA|A ] TRt 4
Haoltt 4-gAe] Tl ols) Anw ARAEE AN
= Utk o] Ao Abke: FA]ofl HofSh= AR interleukin
(IL)-62} 71 4=8-A] 21 gp130, hepatocyte growth factor (HGF),
c-met, epidermal growth factor (EGF), c-erb-2, cyclooxygenase-2
(COX-2), k-ras So] rp™.

L6 34 B ATAEY BRI EoIA BT 4
3 HAZABAR A U, guebimeld
FEom L6} B4, Gt Aol LY 167}
e} ol E Tk g5
cyokine® 7141713, 1L.69] 812 gpi30e] e
FEATY. B gkl AlEZlA L6k TEetAlEo
AAYo]| £ Q31 p4d/pd22} p38 mitogen-activated protein kinases
(MAPKs)©] 2H4dsle] 7]eiget.

HGF E3F T AuA|aee] 400 7]ofshH, 48421
cmet THS FX%TL FSAHNE FHY A=
(stellate cell)ol &Jsfj 71 HGFoll &Jsff F-4o] dojufA|
AN = A A 0= AAdsto] AR A 285
s},

A HE AN} ASSEIAIE, FAROIA e B
EGF receptor (EGFR)7} WF&sic}. 23y Gl A| 2o A=
EGFR 5-#A| 2 &7 c-erb-2 £9F 5-AX7} EGFRI} ©]gt

A2 P4t Aol2 Holy ARA T2 AYAsIch oF23
& wolsel QUSRS u oMl AEOIA crb20]
E 113t 4= 911", E3F cerb-27} AYE FERY

Wk whehs A A7) Qg ol
SEAgke] Wt o] Slold cerb29] FRT ok A
ARBHH?). b EGFRS COX-29] ] Z7}o] Tholsl= A
o= A AP

COX-2= A BRoA =2 BA3kE= COX-13h=
o] ofd BA QI AJEfoll A thdRE eytokine} £ A=A
olsf farETP!. COX-2= HUIAE A= Holut Ak
G Aol A= Holx] ¢far, Helz| o COX-25 Attt
3t w GAES] Aol Trastolnt?.

Keras S0l Gt SAH9] 21~100%7H4] 2
i, oJA™ Edole] Nxrt tefshA Hilde A
k-ras S HO|7} 7he] koo et Wetr]5lo]7] iz
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3. MEXIEAIR| 3|m|(Evasion)

ZAHo HE A7} A E R = sho] AAFRA]
ayh AlazFAle] B4Rl 847t AlEZAPEALOITh Al
AFE AR v EFZ = oto A cytochrome C7} 2] & 7 Lt
CD95/Fas/TRAIL/TNF 42X 50] SATIE AL ] caspase

= G aLE] ol AR o] AlZEAPEALS] BT
2p-go] AAEH Aol 2 Eli= AlEETE AgiE] o] ¢fo]
a1 Eoy

A G A Eol= Fas $-8AI7F EA5H 9JF-9
Fas ligande]] §F-8-5t0] MZAPEAZ} FEch Graet Al
ok Fas 487} EAsht Al2AFEAL Al Hhgo] E
oA A= W] Zssl=t] o] 7]x19] 7] FLIP (flice 1)°]
3eF 2%l procaspase 8] /o] A& o] Fas 84
[Fas ligand A1 SA| A7} okshEcb?. A3 W] Z}2F9) nitric oxide
NO)&2 T2 ABIAEYAE W Ql= T AuAis
caspase-39} caspase-95 A|sto], BL AlZAPEAL] Ag
51 Hop.

S, COX-2%= AJZApEAL]| kofsh=t| cytokine, =&
FAEH, @95 5ol Y8l /M COX-2&= mel-10]2h= &
Al S-S F7HAA Fas ligand S $3t A|ZATEARS <A
st B3 G392 I EEE mel-1S AFeFRA
o] AZAEAES A

IS A {A5E7] 3l vascular endothelial growth factor
(VEGF)7} S7F8h=tl, AAI= 199]19] 7Hf Faieks ez
o AtoflA R VEGF Thill Ayt mRNAZE k9] yAHE
RO} AAbA HojolA] A FHE AT, Garetol A
VEGF 57h= TGF-B Al=o 23k 1oz AZpE]w, ofAlsE
9} F919] F7+H Al3E(mesenchymal cell)ol| A L W& o]
Z7R.
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ST, AE Ol T ko] 36 F71ol Holshe aspartyl
B-hydroxylase®] I w gryketol A abe|a ekl
B-catenin 714~ Z2- 3} T Q)= c-met S A AL} c-erbB-2 5=
Tojo} #elo] glom, Tl weZ] A QIA} Fofl shtel
WISPIvIE Ek §FA|a2 o] |l Hat A7 2] Zgof d-o]

e T A=A 71l disl] s gre A
A o 7HA] FF FAAEO] AEO] AA AL AREE AL
ok @A AREER T AR D AlEAl A= AL
= AR sl dohE k.

32 32

- 599 -



— AR A 79 E A6 & FH Al 604 & 2010 —

1) Carbohydrate 19—9 (CA19-9)

A 7 wol ARgshe @4 FAAoIth SHAIRE °F 7%
3 F5h= Lewis-antigen /3¢ AFECAlE AR 4 @
o 3227 9] HieA Ak 7R ARE Blargt Aol |
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2) IL—-6
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3) Trypsinogen—2
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Mucing: B2 7|32 AfujAzoA 1
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o5 o]g3lo] 1697 o] Faet Fhxe) 1207 9] tiz2ite] &
A MUCSACZE &A3519S W 9= 71.01% Eo]|% 90%=
R, W YE7|7ko] e FH MUCSACT) 1589, W
A MUCSACY7} 29742 =245 UM o582 Ko g4
MUCSAC7} ek} o 52 hetst o] 7427} ik, &
3t T MUCASF &4 9] MUCSAC o83t AAMA =&
Solme} L ol Fo} BANS BRI,

= 1‘:_]— Hx]i 7(—1

5) CYFRA21-1

Cytokeratin 199] %7}l CYFRA21-1-2 H|AA|3ZA H|QF
e T2 AR, HRe S99 A A B
ALe] Aol A SHE AL et TRo] qlrtal Kl
ST, o] olgatol 1 TRk dles e
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1) Insulin—like growth factor 1 (IGF1)

G 22 oA = oFo] Y, A3, Aol
VEGF7} WHdst=d], o] 9= 4|2 ERCPE ATt
Akl HgollA] Zgokele o IGFIS APgerolut oby wrr
gt vl 7+e] GetellAl 15208 F %= &8k oL VEGF =
2 Aol g molx] gkt o ATk B sk U )
ERCPE A3 ¥ 92 G502 Hgetoltt th2 ¢ut be)
YRR Hste U §F G/} 2 HIES ehie

A IGF13}
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2) Pancreatic elastase—3B
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3) Minichromosome maintenance 5 (MCM5)
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3) DNA aneuploidy
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