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¡–‡√Áß∑àÕπÈ”¥’ (cholangiocarcinoma, CCA) ‡ªìπ¡–‡√Áß∑’Ë
∂◊Õ«à“√â“¬·√ß∑’Ë ÿ¥™π‘¥Àπ÷Ëß ¡’°“√æ¬“°√≥å‚√§‰¡à¥’‡æ√“–
Õ—µ√“°“√‡°‘¥‚√§·≈–Õ—µ√“°“√µ“¬¡’®”π«πæÕÊ°—π ª√–‡∑»
‰∑¬®—¥‡ªìπª√–‡∑»∑’Ë¡’Õÿ∫—µ‘°“√≥å¢Õß‚√§¡–‡√Áß™π‘¥π’È Ÿß ‚¥¬
‡©æ“–„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ ®“°°“√∑”∑–‡∫’¬π
¡–‡√Áß™ÿ¡™π¢Õß®—ßÀ«—¥¢Õπ·°àπ1 æ∫Õ—µ√“ªÉ«¬„π‡æ»™“¬
‡∑à“°—∫ 94.8 µàÕª√–™“°√™“¬ 100,000§πµàÕªï ·≈–„π‡æ»
À≠‘ß‡∑à“°—∫ 39.4 µàÕª√–™“°√‡æ»À≠‘ß100,000§πµàÕªï ·≈–
æ∫«à“ √âÕ¬≈–89 ¢Õß¡–‡√Áßµ—∫‡ªìπ¡–‡√Áß∑àÕπÈ”¥’  Sriamporn
et.al.2 ‰¥â√“¬ß“πÕÿ∫—µ‘°“√≥å„π®—ßÀ«—¥¢Õπ·°àπ√–À«à“ßªï 2533-
2543 „π°≈ÿà¡∑’Ë¡’Õ“¬ÿ¡“°°«à“ 35 ªïÕ¬Ÿà∑’Ë 93.8 ∂÷ß 317.6 µàÕ
ª√–™“°√100,000 §πµàÕªï  °“√√—°…“ à«π„À≠à¬—ßµâÕßæ÷Ëß
°“√ºà“µ—¥ ·µàº≈°“√√—°…“¬—ß‰¡à‡ªìπ∑’Ëπà“æÕ„® Uttravichien
&Buddhisawasdi3 √“¬ß“π 5 year survival ¡’‡æ’¬ß 8% ‡∑à“π—Èπ

„πª√–‡∑»‰∑¬¡’°“√°“√»÷°…“∑—Èß∑¥≈Õß„π —µ«å∑¥≈Õß
·≈–°“√»÷°…“∑“ß√–∫“¥«‘∑¬“ æ∫§«“¡ —¡æ—π∏å√–À«à“ß
æ¬“∏‘Ï„∫‰¡âµ—∫™π‘¥ Opisthorchis viverrini (OV) ·≈–CCA4,5,6

Sripa & Kaewkes7 ‰¥â∑”°“√«‘®—¬æ∫«à“ “¡“√∂µ√«®æ∫
Opisthorchis antigens „π‡¬◊ËÕ∫ÿ∑àÕπÈ”¥’∑’Ëæ¬“∏‘Ï„∫‰¡âµ—∫Õ“»—¬Õ¬Ÿà
πÕ°®“°π—Èπ¬—ßæ∫«à“√Õ∫∑àÕπÈ”¥’π—ÈπÊ ¡’°“√Õ—°‡ ∫√ÿπ·√ß ·≈–
antigens ¬—ß “¡“√∂µ√«®æ∫ antigens ‰¥â„π∑àÕπÈ”¥’¢π“¥‡≈Á°
∑’Ë¡’°“√Õ—°‡ ∫·¡â®–‰¡àæ∫µ—«æ¬“∏‘Ï πÕ°®“°π’È„π macrophagee,
epithelioid cell,·≈– giant cell °Á “¡“√∂µ√«®æ∫ antigens
¥—ß°≈à“«¥â«¬

π—°«‘∑¬“»“ µ√å‡™◊ËÕ«à“ CCA ‡°‘¥®“°malignant transfor-
mation ¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ(cholangiocyte)7,8,9 ¢Õß∑àÕπÈ”¥’¿“¬„π

·≈–¿“¬πÕ°µ—∫ πÕ°®“°π’È¬—ß¡’ ¡¡ÿµ‘∞“π«à“hepatic stem cell
Õ“®‡ªìπ‡´≈≈åµâπ°”‡π‘¥¢Õß intrahepatic CCA10 ·µà¬—ß¢“¥°“√
æ‘ Ÿ®πåÀ≈—°∞“π∑’Ë™—¥‡®π  Õ¬à“ß‰√°Áµ“¡°“√µ√«®æ∫ CCA ™π‘¥
intestinal type ∑’Ë¡’∑—Èß hepatocellular ·≈– CCA Õ¬Ÿà„π°âÕπ
‡¥’¬«°—ππà“®– π—∫ πÿπ ¡¡ÿµ‘∞“π§«“¡§‘¥¥—ß°≈à“«  ‡ªìπ∑’Ë
·πà™—¥«à“°√–∫«π°“√°àÕ‡°‘¥ CCA ª√–°Õ∫‰ª¥â«¬°“√
‡ª≈’Ë¬π·ª≈ßÀ≈“¬¢—ÈπµÕπ(multistep process) ‡√‘Ë¡µ—Èß·µàæ∫
¿“«– early hyperplastic, (Õ“®æ∫ metaplastic‰¥â„π∫“ß§√—Èß)
·≈â«µ“¡¥â«¬ ,dysplasia ®π°√–∑—Ëß‡ªìπ¡–‡√Áß  ´÷Ëß§“¥«à“‡ªìπ
º≈®“°°“√µ‘¥æ¬“∏‘„∫‰¡âµ—∫ °“√Õ—°‡ ∫‡√◊ÈÕ√—ß ·≈–°“√∫“¥‡®Á∫
¢Õß‡´≈≈å‡¬◊ËÕ∫ÿ∑àÕπÈ”¥’ ‚¥¬Õ“®‡°‘¥√à«¡°—∫°“√¡’°“√Õÿ¥µ—π
¢Õß∑àÕπÈ”¥’ °“√‡°‘¥¿“«– primary sclerosing cholangitis (PSC),
hepatolithiasis, Caroliûs disease ·≈– congenital choledochal
cysts ‡ªìπµâπ

πÕ°®“°π’È¬—ßæ∫«à“‡¡◊ËÕ¡’°“√Õ—°‡ ∫∑”„Àâ  inflammatory
cytokines (eg.TNF-α,IL-6)‰ª®–°√–µÿâπ„Àâ¡’°“√· ¥ßÕÕ°¢Õß
®’π inducible nitric oxide synthase (iNOS) ‡æ‘Ë¡¢÷Èπ∑”ß“π
¡’º≈∑”„Àâ

1. ¡’°“√ √â“ß endogenous nitric oxide (NO) 8,11 NO ‡ªìπ
 “√∑’Ë°àÕ„Àâ‡°‘¥ DNA ∫“¥‡®Á∫, ¬—∫¬—Èß°“√´àÕ¡·´¡ DNA
repair, ·≈–¬—∫¬—Èß°√–¢∫«π°“√ apoptosis ∑”„Àâ‡°‘¥°“√
§—Ëß¢ÕßπÈ”¥’„π∑àÕπÈ”¥’¢π“¥‡≈Á°‚¥¬¡’°“√¬—∫¬—Èßºà“π cyclic-
AMP-dependent ion transport functions12

2. ¡’°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß®’π Cyclooxygenase-2
((COX-2) upregulation)13   àß‡ √‘¡„Àâ¡’°“√‡®√‘≠¢Õß‡´≈≈å
·≈–¬—∫¬—Èß°√–¢∫«π°“√ apoptosis
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     ¡’º≈°“√»÷°…“∑’Ëæ∫«à“ bile acid ·≈– deoxycholic acid
°√–µÿâπ°“√∑”ß“π¢Õß‡Õπ‰´¡å COX-2 „π human H69 ·≈–
KMBC cell lines ºà“π transactivation ¢Õß°“√°√–µÿâπ∑“ß
epidermal growth factor receptor (EGFR)14,15  ·≈–¬—ßæ∫«à“
bile acid  ¬—ß¡’§ÿ≥ ¡∫—µ‘Õ’°¥â“πÀπ÷Ëß§◊Õ¬—∫¬—Èß  °“√ ≈“¬µ—«
¢Õß myeloid cell leukemia1(Mcl-1) ´÷Ëß‡ªìπ‚ª√µ’π∑’Ë¬—∫¬—Èß
apoptosis„π°≈ÿà¡ Bcl-2 16

„π√Õ∫ 10 ªï∑’Ëºà“πæ∫°“√‡ª≈’Ë¬π·ª≈ß„π√–¥—∫‚¡‡≈°ÿ≈
∑’Ë‡°’Ë¬«¢âÕß°—∫¡–‡√Áß∑àÕπÈ”¥’¥’®”π«π¡“° (¥Ÿµ“√“ß∑’Ë1)  √ÿª
∑’Ë ”§—≠Ê ‰¥â¥—ßπ’È (¥Ÿ∫∑§«“¡‡æ‘Ë¡‡µ‘¡  °“√· ¥ßÕÕ°·≈–
°“√∑”ß“π¢Õß®’π∑’Ë¡’§«“¡ —¡æ—π∏å°—∫‚√§¡–‡√Áß∑àÕπÈ”¥’ „π
©∫—∫‡¥’¬«°—ππ’È)

1. K-ras mutations ∑’Ëcodon12  æ∫∫àÕ¬„πCCA ™π‘¥
hilar ¡“°°«à“™π‘¥ peripheral 17,18 ‚¥¬‡©æ“– ¡–‡√Áß∑’Ë‡°‘¥„π
 à«π≈à“ß¢Õß common bile duct æ∫„π™π‘¥ periductal
infiltrating ¡“°°«à“™π‘¥ mass forming 19,20 ·≈–æ∫„π√“¬∑’Ë
¡’°“√°√–®“¬‰ªµàÕ¡πÈ”‡À≈◊Õß¡“°°«à“√“¬∑’Ë‰¡à¡’°“√°√–®“¬

2. DCP4/Smad4 mutational inactivation  DCP4/Smad4
‡ªìπ tumor suppressor genes æ∫«à“¡’°“√ºà“‡À≈à“ (mutation)
‰¥â∫àÕ¬„π CCA ∑’Ë‡°‘¥„πdistal bile duct ¡“°°«à“¡–‡√Áß∑’Ë‡°‘¥
„π à«π proximal ·≈– intrahepatic 21,22

3. p53 ·≈– p16 mutation ¡’°“√· ¥ßÕÕ°‡æ‘Ë¡¢÷Èπ
(overexpression) æ∫°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß p53 æ∫
∫àÕ¬„π distal CCA ¡“°°«à“∫√‘‡«≥  proximal ·≈–æ∫„π™π‘¥
intrahepatic nonpapillary ¡“°°«à“™π‘¥ intraductal papillary23

¡’¢âÕ —ππ‘…∞“π«à“ p53 dysregulation πà“®–‡°‘¥„π¢—Èπ°≈“ß
À√◊Õ¢—ÈπµÕπ∑â“¬Ê ¢Õß°“√ ‡°‘¥¡–‡√Áß23   à«π point mutation
¢Õß p16 æ∫«à“πà“®–‡°‘¥„π µÕπµâπ¢Õß°“√‡°‘¥¡–‡√Áß24

4. æ∫°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ¢Õß receptor tyrosine
kinase (RTKs), ErbB-2, Met, upregulation of ·≈– COX-2
´÷Ëßæ∫«à“πà“®–‡°‘¥„π¢—ÈπµÕπµâπÊ7

5. °“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ (strong expression) ¢Õß
ErbB-2, Met, COX-2, Fas ligand 25 æ∫¡“°„π°“√‡°‘¥¡–‡√Áß
∑’Ë¡’ well-differentiation ‡ª√’¬∫‡∑’¬∫°—∫ moderate À√◊Õ poorly
differentiation7

6. æ∫°“√· ¥ßÕÕ°∑’Ë≈¥≈ß (down regulation) ¢Õß
β-catenin ·≈– E-cadherin26,27, ¡’°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ ¢Õß

aspartyl β-hydroxylase28  ”À√—∫°“√· ¥ß ÕÕ°∑’Ë≈¥≈ß,
(decreased expression) ¢Õß Fas receptor ·≈– p5729 æ∫«à“
¡’§«“¡ —¡æ—π∏å°—∫¡–‡√Áß∑’Ë¡’ high histologic grade 26,27

7. °“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ ¢Õß CyclinD1 æ∫∫àÕ¬„π
intrahepatic CCA ™π‘¥ poor À√◊Õ moderate differentiation ∑’Ë¡’
lymph node metastasis 30

8. WISP1v ∑’Ë¡’°“√· ¥ßÕÕ°∑’Ë‡æ‘Ë¡¢÷Èπ  æ∫§«“¡«à“
 —¡æ—π∏å°—∫ lympahatic ·≈– perineural invasion31

9. °“√· ¥ßÕÕ°¢Õß®’π human telomerase reverse
transcriptase (hTERT) æ∫√à«¡°—∫ intrahepatic CCA ·≈–¡—°
æ∫„π√–¬–‡√‘Ë¡¢Õß°“√°àÕ¡–‡√Áß32

10. MUC1 apomucin expression æ∫· ¥ßÕÕ°∑’Ë‡æ‘Ë¡
¢÷Èπ„π intrahepatic CCA ∑—Èß™π‘¥ mass forming ·≈– periductal
infiltration °“√· ¥ßÕÕ°¢Õß®’ππ’È„π∫√‘‡«≥´—¬‚µæ≈“ ´÷¡high
expression cytoplasmic location  æ∫√à«¡°—∫™π‘¥ mass
forming ∑’Ë¡’Õ—µ√“°“√√Õ¥™’æµË”33,34  à«π MUC4 æ∫√à«¡°—∫
¡–‡√Áß™π‘¥ mass forming intrahepatic CCA∑’Ë¡’Õ—µ√“°“√√Õ¥
™’æµË”‡™àπ°—π35  ”À√—∫ MUC5AC ‡ªìπ mucin Õ’°™π‘¥Àπ÷Ëß
æ∫„π¡–‡√Áß™π‘¥intrahepatic CCA ∑’Ë¡’Õ—µ√“°“√√Õ¥™’æµË”
πÕ°®“°π’È MUC2 ‡ªìπ intestinal type mucin ™π‘¥‡¥’¬«∑’Ëæ∫
√à«¡°—∫well-differentiated ·≈– non-invasive mucinous-type
intraductal CCA ºŸâªÉ«¬¡’Õ—µ√“°“√√Õ¥™’æ Ÿß°«à“™π‘¥Õ◊ËπÊ35,36

·π«∑“ß°“√π”‰ª„™âª√–‚¬™πå„π°“√√—°…“

1. §«“¡‡¢â“„®‡°’Ë¬«°—∫ iNOS·≈– COX-2:  °“√‡®“–®ß
‰ª∑’Ëµ”·Àπàß∑’Ë¡’°“√· ¥ßÕÕ°¢Õß iNOS ·≈–COX-2 √à«¡
°—∫µ”·Àπàß∑’Ë¡’ hydrophobic bile acid pool ∑’Ë¡’°“√ – ¡¢Õß
deoxycholic acid πà“®–‡ªÑ“À¡“¬¢Õß°“√√—°…“¥â«¬‡§¡’ªÑÕß°—π
(chemoprevention) ¢Õß PSC-related CCA ¡’°“√∑¥≈Õß„Àâ
hydrophilic bile acid ursodeoxycholic acid „πºŸâªÉ«¬ PSC ·≈â«
æ∫«à“≈¥Õÿ∫—µ‘°“√≥å ¢Õß colorectal dysplasia ∑’Ë‡°‘¥„πºŸâ
ªÉ«¬∑’Ë‡ªìπ PSC ·≈– ulcerative colitis ‰¥â35  À√◊Õ°“√„™â selec-
tive iNOS inhibitors °Á¡’≈—°…≥–‡ªìπ¬“‡§¡’ªÑÕß°—π
„π colorectal ·≈– esophageal carcinoma 38,39 ¡’°“√∑¥≈Õß„™â
COX-2 inhibitors„π colorectal carcinoma ∑—Èß„π —µ«å∑¥≈Õß
·≈–¡πÿ…¬å39 „π¢≥–π’È¬—ß‰¡à¡’¡’æ∫°“√»÷°…“º≈¢Õß “√
¥—ß°≈à“«„π¡–‡√Áß∑àÕπÈ”¥’∑—Èß„π —µ«å∑¥≈Õß·≈–„π¡πÿ…¬å
(¥Ÿ√Ÿª∑’Ë 1)
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√Ÿª∑’Ë 1 · ¥ßº≈¢Õß inflammatory cytokines·≈– bile acids
CCA carcinogenesis
À¡“¬‡Àµÿ        À¡“¬∂÷ß potential targets for chemoprevention
¥—¥·ª≈ß®“° Sirica A. Hepatology 2005; 41:5-15.

√Ÿª∑’Ë 2  Molecular pathways ∑’Ëπà“®–‡ªìπ potential therapeutic
targets „π primary well to moderately differentiated CCA
À¡“¬‡Àµÿ    À¡“¬∂÷ß potential molecular therapeutic
targets

µ“√“ß∑’Ë 1 Mmolecular alterations in cCholangiocarcinoma

Autonomous growth signaling
HGF/met overexpression and activation
IL-6, IL-6R/GP130 overexpression and activation
ErbB-2 overexpression and activation
K-ras activating mutations
BRAF activating mutations
COX-2 upregulation

Abnormalities of DNA mismatch repair
Microsatellite instability

Immortalization
Increase telomerase

Inactivation of tumor suppressor genes
p53:by point mutation; LOH ; mdm2
APC:by LOH ; methylation
p16ink4a :by point mutation;promoter methylation;

allelic loss
DPC4/Smad4 :by point mutation ; allelic loss

Aberrant mucin Ag. Expression & homeodomain
gene expression

MUC1,MUC2,MUC4,MUC5AC,CDX1,CDX2
Cell cycle dysregulation

increase cyclin D1& p53
decrease pRb, p16ink4a p21waf1/cip1 , p27kip1 p57kip2

Antiapoptosis
increase Bcl-2Bcl-Xl ,Mcl-1, COX-2
decrease Fas

Angiogenesis & desmoplasia
Expression of VEGF,COX-2 , bFGF,HGF,TGF-b1

Invasion & metastasis
decrease E-cadherin, a-catenin, b-catenin
increase human aspartyl (asparaginyl) b-hydroxylase,

WISP1v
¥—¥·ª≈ß®“° Sirica A. Hepatology 2005; 41:5-15.

2. §«“¡‡¢â“„®‡°’Ë¬«ªí®®—¬∑’Ë∑”„Àâ¡’ tumor growth,
apoptosis, invasion ·≈–tumor angiogenesis  ∑”„Àâ‡°‘¥
preclinical study ‡æ◊ËÕÀ“·π«∑“ß„π°“√√—°…“‚¥¬æÿàß‡ªÑ“‰ª∑’Ë
MUC40, hTERT41, β-catenin42, VEGF/VEGFR43, TGF-β
signaling pathways44  ‡æ◊ËÕ√—°…“ CCA ‡™àπ combinational
targeting of select RTK pathways (i.e., ErbB-2/EGFR) √à«¡°—∫
target Õ◊ËπÊ (COX-2 ) æ∫«à“‰¥âº≈¥’‚¥¬¡’º≈∑—Èß antitumor ·≈–
antiangiogenic (¥Ÿ√Ÿª∑’Ë 2)
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Õ¬à“ß‰√°Áµ“¡°“√®–π”°“√√—°…“„À¡àÊ ∑’Ë„™â§«“¡√Ÿâ¥â“π
™’««‘∑¬“‚¡‡≈°ÿ≈°—∫ CCA ¬—ßµâÕß°“√°“√»÷°…“∑—Èß„πÀ≈Õ¥
∑¥≈Õß·≈–„π¡πÿ…¬åµàÕ‰ª ¬“„π°≈ÿà¡π’È ‰¥â·°à

ë Neutralizing antibodies
ë Small drug RTK inhibitors
ë Antisense vectors
ë Small interferencing RNA therapeutics
´÷ËßÕ“®®–Õ“»—¬ rodent  models ∑’Ë¡’Õ¬Ÿà‡¥‘¡‡™àπ Syrian

hamsters-dimethylnitrosamine-Opisithorchis viverrini, rat-furan,
rat-thiacetamide rat-furan model æ∫«à“‚¡‡¥≈‡À≈à“π’È‡À¡“–
„π°“√»÷°…“ carcinogenesis CCA ∑’Ë‡°’Ë¬«°—∫ overexpression
¢Õß c-erbB-2,c-met ·≈– COX-2 up-regulation  à«π
rat-thiacetamide model®–æ∫‡æ’¬ß over-expression ¢Õß c-erbB-
2,c-met ‡∑à“π—Èπ   πÕ°®“°rodent models ·≈â«¬—ß¡’°“√∑¥≈Õß
transplant  rat C611b CCA cell line syngeneic Fisher 344 rats
æ∫«à“Õ“®‡ªìπ∑“ß‡≈◊Õ°∑’Ë®–¡’ª√–‚¬™πå„π°“√«‘®—¬‡°’Ë¬«°—∫
°“√√—°…“‰¥â45

°≈à“«‚¥¬ √ÿª°“√«‘π‘®©—¬√–¬–‡√‘Ë¡·√° °“√ªÑÕß°—π·≈–
°“√√—°…“¥â«¬«‘∏’„À¡à¢Õß¡–‡√Áß∑àÕπâ“¥’¬—ß‡ªìπ‡√◊ËÕß∑â“∑“¬
°“√√—°…“¥â«¬°“√π”§«“¡√Ÿâ∑“ß™’««‘∑¬“‚¡‡≈°ÿ≈molecular ∑’Ë
¡ÿàß‡πâπ®–®—¥°“√°—∫malignant cholangiocyte ·≈– tumor
stromal cell ‡ªìπ·π«∑“ß°“√√—°…“„À¡à∑’Ëπà“®–™à«¬¬◊¥™’«‘µ
À√◊Õ‡æ‘Ë¡§ÿ≥¿“æ™’«‘µ„Àâ°—∫ºŸâª«¬‰¥â
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