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Expression and Significance of Angiopoietin-1, 2 and Tie-2 Receptor in Human
Extrahepatic Bile Duct Carcinoma: Correlation with Clinicopathological Factors
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Extrahepatic bile duct cancer is a high mortal malignancy. Angiopoietin (Ang) and its receptor Tie, which are known to contribute to
angiogenesis, have recently been reported to participate in the proliferation and differentiation of malignant tumor cells. The aim of this
study is to investigate the expression and the significance of Ang-1, 2 and Tie-2 in extrahepatic bile duct carcinoma cells. We used
immunohistochemistry to study 119 cases of surgically resected human extrahepatic bile duct carcinoma, and Reverse Transcription-
Polymerase Chain Reaction (RT-PCR) to confirm the expression of Ang-1, 2 and Tie-2 mRNA. Among these 119 cases, 52 (43.7%), 50
(42.0%) and 89 (74.8%) cases showed positive staining for Ang-1, 2 and Tie-2, respectively, in bile duct carcinoma cells. In 38 cases of normal
mucosa, 6 (15.8%), 10 (26.3%) and 9 (23.7%) cases were positive for Ang-1, 2 and Tie-2, respectively. The positivity for Ang-1 and Tie-2 in
normal mucosa was significantly different from all carcinomas (p<0.01 and p<0.001, respectively). We found no significant correlation between
Ang-1 and Ang-2 expression and other clinicopathological factors such as histological differentiation, grade of tumor invasion or survival rate
after surgery. In contrast, Tie-2 expression correlated significantly with degree of desmoplasia, cancer stage and survival of patients. RT-PCR
analyses of five surgically resected tumor samples and three human bile duct cancer cell lines all showed positive expression of Ang-1, 2 and
Tie-2 mRNAs. High expressions of Ang-1, 2 and Tie-2 in human extrahepatic bile duct carcinoma cells suggested that Ang-Tie system may be
involved in the progression of human bile duct cancer.

ACTA MEDICA NAGASAKIENSIA 53: 89 95, 2008

Keywords: Angiopoietin-1; Angiopoidin-2; Tie-2; Human bile duct cancer; Prognosis

Introduction

Cholangiocarcinoma is a high mortal maignancy,' in that mogt
pati ents present initially with unresectabl e disease, undergo pdlia-
tive theragpies, and die within 12 months?® Given the small number
of available studies and lack of randomized trials, thereis no estab-
lished role for neoadjuvant and adjuvant therapy associated with
cholangiocarcinoma?® Systemic (radio-) chemotherapy appliedin a
palliative setting has not been shown to prolong surviva signifi-

cantly.*® At present, complete surgica resection with histologicaly
negati ve resection margins is the only cure for cha angiocarcinoma
Cholangiocarcinoma is the second most common type of pri-
mary hepatic tumor,” and accounts for 3% of al gagrointestina
cancers.” Among chol angiocarcinomas, 60-70% arise at the bifur-
caion of the hepatic ducts (Klatskin tumours), 20-30% in the distal
extrahepatic common hile duct, and 5-10% are periphera, arisng
within intrahepatic ducts of the liver parenchyma itself.® Severa
international studies have shown an incressing incidence and mor-
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taity rate for intrahepati c cholangi ocarcinoma, and decressing in-
cidence and mortdlity for extrahepatic bile duct carcinoma®**
Some risk factors for cholangiocarcinoma include primary sclerosing
cholangitis liver fluke infestation, hepatolithiasis, and abnormali-
ties of biliary anatomy;™* however, not only the mechanism of the
carcinogenes s but aso the biologica aggressiveness of bile duct
carcinoma has not been fully eluci dated.

Angiopoietin (Ang)-1 and Ang-2 function as ligands for Tie-2
vascular endothelial-specific receptor tyrosine kinase, and as such
are considered important growth factors during angiogenesis.”*
Ang-1 acts as an agonist of Tie-2 receptor, stimulating Tie-2-
medi ated gabilization and maturation of vessdls by promoting in-
teracti ons between endothelia cells and supporting cells,”® as well
as by stimulating endothelia cell migration in vitro.” In contrast,
Ang-2 is a context-dependent antagonist;*** by binding to Tie-2
with an afinity dmilar to that of Ang-1, it blocks Ang-1-gimulated
receptor phosphorylation in endothdia cells.”

Tie-2 is areceptor tyrosne kinase™ thet is expressed at high levels
in embryos and plays a critical role in embryonic development.’>**%%
Experimentd evidence from the targeted disruption of the Tie-2
gene suggests that Tie-2 plays a pivota role in angiogenesis and
vascular remodeling during devel opment.”® Extrarendothelial ex-
presson of Ang-1, 2 and Tie-2 has aso been documented recently,
and incread ng varieties of tumor cdlls, including gastric carcinoma
cells* colorectal carcinoma cells® gastraintestinal stromal tumor,”
and glioma cdls” have been reported to express Ang-1, 2 and Tie2.”
Also, in primary murine tumors and their metagtases, sd uable form of
the extracd lular domain of murine Tie-2 for Tie-2 inhibitor caused
antitumor effect by inhibiting the tumor angiogenes s Thesere-
ports sugges that the Ang-Tie sysem may play arole in the pro-
gresson of maignant tumors. To promote a better understanding
of the Ang-Tie system, the objective of this study was to evd uate
its role in the progression of human extrahepatic bile duct carci-
noma.

Materials and Methods
Cases and Tissues

We studied 119 extrahepetic bile duct carcinomas, excluding
those involving the gal bladder or ampulla Specimens from
Nagasaki University Hospita and the National Nagasaki M edica
Center were obtained from patients between 1993 and 2007. All
tumors were resected with clear or nearly clear margins. Cases
were staged according to the TNM dassification of the UICC.*
Bile duct adenocarcinomas was divided higtologicaly into papillary-
and tubular-type adenocarcinomas. Tubular-type adenocarcinomas
were further classfied according to their degree of differentiation
(well, moderately or poorly differentiated). Examinations to iden-
tify lymphatic, venous and perineurd invasions were performed on
routine slides. To identify venous invasons Elastica van Gieson
gaining was used in addition to hematoxylin and eosn. Invasions
identified certainly were defined as "present”, whereas not observed
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certainly were defined as "absent". L ymph node metastad s was de-
fined as "present” when higologicaly proven, whereas not ob-
<erved histol ogically were defined as"absent". Among the invasive
cases, we also classfied the degree of desmoplagic stroma reac-
tion into "scirrhous' or "non-scirrhous', and tumor growth patterns
as "non-infiltrative" or "infiltrative". Two i ndependent pathol ogists
(Y. Mihara and T. Nakayama) diagnosed all cases by examining
the whol e stepwi s2 section of each extrahepatic bile duct. Those of
guestionable cases were omitted from the sudy.

Immunohistochemistry

Formdin-fixed and paraffin-embedded tissues were cut into 4
Em sections, deparaffinized in xylene and rehydrated in phos-
phate-buffered saline. Deparaffinized sections were preincubated
with normal bovine serum to prevent nonspecific binding, and then
incubated overnight at 40C with an optima dilution (0.1g2g/ml) of
polyclond goat antibody against Ang-1 (C-19) and Ang-2 (N-18),
or polyclona rabbit antibody againg human Tie-2 (C-20) (al pur
chased from Santa Cruz Biatechnology, Inc., Santa Cruz, CA, USA).
Sides reacted with Ang-1 and Ang-2 antibodies were then incu-
bated with biotinyl ated horse anti-goat immunoglobulin antibody;
and those with Tie-2 were incubated with biotinylated horse anti-
rabbit immunoglobulin antibody. Secondary antibody reaction prod-
ucts were viewed usng diaminobenzidine (DAB; DAKO Ltd.,,
Glogrup, Denmark). Primary antibodies pre-absorbed with excess
recombinant Ang-1, 2 or Tie-2, respectively (Santa Cruz Biotechnadogy,
Inc), were used as negaive controls. Proliferated capillaries
srved as an internd positive control for Ang-1, 2 and Tie-2
immunogtaining. Two independent i nvestigators (Y. Miharaand T.
Nakayama) andyzed al immunohistochemicd reaults. Degree of
Ang-1, 2 or Tie-2 express on was classified i nto two categories de-
pending on the percentage of cdlls stained: (-) for 0% to 10% pos -
tive cels; and (+) for more than 10% positive carcinoma cells

Cdl Culture

HUCCT 1, HuH28 and OZ cdl lines,”* derived from human hile
duct cancer, were obtained from the Human Hedth Resources
Bank (Osaka, Japan). All cell lines were maintained in RPMI 1640
(Invitrogen Corp., Carlsbad, CA, USA) supplemented with hest-
inactivated 10% fetal calf serum (Invitrogen Corp.) and 2 mM
glutamine (Invitrogen Corp.), and incubated a 37  in a humidi-
fied atmosphere containing 5% CO..

Rever = Transcripti on-Polymerase Chain Reaction (RT-PCR)

Total RNA was prepared using the acid guanidine phend method®
from five human bile duct carcinoma ti ssues and three human bile
duct cancer cell lines HUCCT1, HuH28 and OZ.** Cdlular RNA
(1eg) was incubated a 37 for 1 hour in 501 of reverse
transcriptase buffer containing 20 units of RNAsin (Promega Corp.,
Madison, WI), 100 pmol of random hexamer primers (Boehringer
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Mannheim, Mannheim, Germany), and 400 units of Moloney
murine leukemic virus reverse transcriptase (Invitrogen Corp.).
Reverse transcription was then terminated a 95  for 10 minutes,
and 20% of the resultant cDNA was removed for PCR. PCR tem-
plates were amplified using 50 pmol of each primer and 2.5 units
of Tag DNA polymerase. Primer sequences were as follows
human Ang-1 5-GGGGGAGGTTGGACTGTAAT-3' (sense) and
5-AGGGCACATTTGCACATACA-3' (artisense), human Ang-2
5-GGATCTGGGGAGAGAGGAAC-3' (snse) and 5-CTCTGCA-
CCGAGTCATCGTA-3' (antisense), human Tie-2 5-CTGCAGTG-
CAATGAAGCATGC-3' (sense) and 5-CTGCAGACCCAAACTC-
CTGAG-3' (antisense), human f#-actin 5-TCCTCCCTGGAGAAG-
ACTA-3' (sense) and 5-AGTACTTGCGCTCAGGAGGA-3' (antisense).
Primer pairs were designed to span introns in their respective
human genes. Predicted amplification product sizes using these
primers pairs are 362 bp (Ang-1), 535 bp (Ang-2), 389 bp (Tie-2)
and 313 bp (#-actin). Samples were subjected to 30 cydles of PCR
amplification (denaturation a 94  for 1 minute, annealing a 60

for 1 minute, and primer extension & 72 for 1.5 minutes) in
a thermocycler. Equivolume diquots of amplification reactions
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were resolved on 1.5% agarose gels, and DNA was visud ized by
ethidium bromide staining.

Satidical analysis

Sa View Il (Abacus Concepts, Inc., Berkedley, CA, USA) was
used for statisticd andyses  Analyses comparing degrees of Ang-
1,2 and Tie-2 expression applied Mann-Whitney's U test and Chi-
qquare for independent tests Surviva durations were calcul ated
us ng the Kaplan-Meier method. A log-rank test was used to com-
pare cumulative surviva between patient groups. p<0.05 was con-
ddered significant for each analysis.

Results
Immunohistochemical gaining of Ang-1, 2 and Tie-2

Immunohi sochemical results from the bil e duct carcinomas are
summarized in Tables 1, 2 and Figure 1. Among 119 cases 52
(43.7%), 50 (42.0%) and 89 (74.8%) cases showed positive stain-

Table 1. Immunohistochemicd staining for Ang-1, 2 and Tie-2 and the relationships between clinicopathological findings. (119 cases)

Ang-1 Ang-2 Tie-2
n + - + - + -
* % N S * k%

Normal mucosa 38 6(15.8%) 32(84.2%) 10(26.3%) 28(73.7%) 9(23.7%) 29(76.3%)
Total carcinoma 119 52(43.7%) 67(56.3%) 50(42.0%) 69(58.0%) 89(74.8%) 30(25.2%)
Histological differentiation NS NS NS

pap 12(10.1%) 6(50.0%) 6(50.0%) 6(50.0%) 6(50.0%) 8(66.7%) 4(33.3%)

tub/wdl 20(16.8%) 9(45.0%) 11(55.0%) 6(30.0%) 14(70.0%) 16(80.0%) 4(20.0%)

tub/mod 40(33.6%) 17(42.5%) 23(57.5%) 17(42.5%) 23(57.5%) 32(80.0%) 8(20.0%0)

tub/por 37(31.1%) 16(43.2%) 21(56.8%) 15(40.5%) 22(59.5%) 28(75.7%) 9(24.3%)

Adenoendocrine 1(0.8%) 1(100.0%) 0(0.0%) 0(0.0%) 1(100.0%) 0(0.0%) 1(100.0%)

Adenosguamous 7(5.9%) 3(42.9%) 4(57.1%) 5(71.4%) 2(28.6%0) 5(71.4%) 2(28.6%0)

M ucinous 2(1.7%) 0(0.0%) 2(100.0%) 1(50.0%) 1(50.0%) 0(0.0%) 2(100.0%)
Tumor invasion NS NS NS

Tis 5(4.2%) 2(40.0%) 3(60.0%0) 2(40.0%) 3(60.0%0) 4(80.0%) 1(20.0%)

T1 10(8.4%) 3(30.0%) 7(70.0%) 5(50.0%) 5(50.0%) 8(80.0%) 1(10.0%)

T2 41(34.5%) 21(51.2%) 20(48.8%) 16(39.0%) 25(61.0%) 35(85.4%) 6(14.6%0)

T3 63(52.9%) 26(41.3%) 37(58.7%) 27(42.9%) 36(57.1%) 42(66.7%) 21(33.3%)
Stage NS NS *

0 5(4.2%) 2(40.0%) 3(60.0%) 2(40.0%) 3(60.0%) 4(80.0%) 1(20.0%)

| 9(7.6%) 3(33.3%) 6(66. 790) 5(55.6%) 4(44.4%) 8(88.9%) 1(11.1%)

1 23(19.3%) 9(39.1%) 14(60.9%) 7(30.4%) 16(69.6%) 20(87.0%) 3(13.0%)

11 19(16.0%) 12(63.2%) 7(36.8%0) 8(42.1%) 11(57.9%)46. 15(78.9%) 4(21.1%)

IVA 63(52.9%) 26(41.3%) 37(58.7%) 28(44.4%) 35(55.6%) 42(66.7%) 21(33.3%)
Lymph node meagtasis NS NS NS

Presant 50(42.0%) 24(48.0%) 26(52.0%) 23(46.0%) 27(54.0%) 35(70.0%) 15(30.0%)

Absent 69(58.0%) 28(40.6%) 41(59.4%) 27(39.1%) 42(60.9%) 54(78.2%) 15(21.7%)
Lymphatic invasion NS NS NS

Presant 107(89.9%) 46(43.0%) 61(57.0%) 45(42.1%) 62(57.9%) 79(77.6%) 24(22.4%)

Absent 12(10.1%) 6(50.0%) 6(50.0%0) 5(41.7%) 7(58.3%) 10(83.3%) 2(16.7%)
Venous invasion NS NS NS

Presant 74(62.2%) 33(44.6%) 41(55.4%) 35(47.3%) 39%(52.7%) 55(74.3%) 19(25.7%)

Absent 45(37.8%) 19(42.2%) 26(57.8%) 15(33.3%) 30(66.7%) 34(75.6%) 11(24.4%)
Perineural invasion NS NS NS

Presant 96(80.7%) 40(41.7%) 56(58.3%) 39(40.6%) 57(59.4%) T477.1%) 22(22.9%)

Absent 23(19.3%) 12(52.2%) 11(47.8%) 11(47.8%) 12(52.2%) 15(65.2%) 8(34.8%0)

*:p<0.05, **;p<0.01, ***;p<0.0001, NS; not significant

pap; papillary adenocarcinoma, tubMwell; tubular adenocarcinoma well differentiated type, tub/mod, tubular adenocacinoma moderately differentiated type, tub/por, tubular
adenocarcinoma poarly differentiated type, Adenoendocrine; Adenoendocrine carcinoma, Adenosguamous A denosguamous carcinoma,_Mucinous;Mucinous adenocarcinoma
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Table 2. Immunohistochamical staining for Ang-1, 2 and Tie-2 and therelaionships between desmoplastic reaction and tumor growth pattern. (114 cases)

Ang-1 Ang-2 Tie-2
n + - + - + -
Total carcinoma 114 50(43.9%) 64(56.1%) 48(42.1%) 66(57.9%) 85(74.6%0) 29(254%)
Desmoplagtic stromal reaction NS NS **
Scirrhous 61(53.5%) 30(49.2%) 31(50.8%) 25(41.0%) 36(59.0%) 54(88.5%) 7(11.5%)
Non-scirrhous 53(465%) 20(37.7%) __ 33(62.3%) 23(43.4%) __ 30(56.6%) 31(585%) _ 22(415%)
Tumor growth pattemn NS NS *
I nfiltrative 74(64.9%) 36(48.6%) 38(51.4%) 31(41.9%)  43(58.1%) 60(81.1%) 14(18.9%)
Non-nfiltrdive 40(35.1%) 14(35.0%) _ 26(650%) 17(425%)  23(571.5%) 25(62.5%)  15(37.5%)
*; p<0.05, **; p<0.001, NS; not significant
ing for Ang-1, 2 and Tie-2, respectively (Table 1). Ang-1 and Ang-
2 were expressed in the cytoplasm of the carcinomacells and Tie-2
wasexpressed in both membrane and cytoplasm of carcinoma cells
(Fgure 1). In 38 cases of norma mucosa, 6 (15.8%), 10 (26.3%)
and 9 (23.7%) cases stained positively for Ang-1, 2 and Tie-2, re-
ectively. The podtivity of ganing for Ang-1 and Tie-2 in nor-
mal mucosa was d gnificantly different from all carcinomas (p<0.01
and p<0.0001, respectivey).

Expression of Ang-1, 2 and Tie-2 was vaiable in histologica
types. Adenosquamous carcinomas showed relatively high expres-
son of Ang-2 (71.4%) (Table 1). Tie-2 expression was relatively
high in all histol ogical types of carcinomas except adenoendocrine

(A and mucinous carcinoma (Table 1). In no case, Ang-1, Ang-2 or
& L] v Tie-2 expression levels correlate with degree of histologica differ-
o B A Y 1 entiation.
. A - S T = '1-_ Expression of Tie-2 inversdy correlated with the stage of tumor
= . - < :'*ar I a invasion (p<0.05) (Teble 1). There was ds0 postive correétion
. ¢ wi T L between Tie-2 expression and degree of desmopl astic sromal reac-
3 . iy L R . tion and tumor growth pattern (p<0.001 and p<0.05, respectively)
o 5 - L (Teble2). No significant correlations between express on of Ang-1
an - L] 3 s g ) ) )
¥ "_;-F} < L . & or Ang-2 and grade of tumor invasion, stage, stromal resction or
ETLE b, A tumor growth pattern were observed.
g v o i
it f’*—?"—! -
™ - B o - RT-PCR for Ang-1, 2 and Tie-2 in human bile duct carcinoma tis-
(B) "= iy - # sues and cultured cell lines
o - Fo i 5 i Ang-1, 2 and Tie-2 cDNA was amplified from the total RNA of
e & g, i al three cultured cdl lines and dl five tissues of human bile duct
by, T o s carcinoma (Figure 2), but expression levels of Ang-1, 2 and Tie-2
_..41‘- e b ‘LI. o > b,
. r’ # " . F
i E::.J“. J p M1 2 3 ] & g 7 E
P s ol PPN == BN G == . e
- Ay - - i
iy g T R Rl = o= e e e ew
- ’ . . : Ny ; #u-l‘u_ap- -.
8 (e N e R ]
. 3 ey L o
(i R [ TN ’ . P Figure 2. RT-FCR analysis of Ang-1, 2 and Tie2 mRNA expression in

Figure 1. Ang-1, 2 and Tie-2 immunorezctivity in the extrahepdic bile
duct carcinoma cells (A-C). Ang-1 and Ang-2 were expressed in the cyto-
plasm of carcinoma cdl (A, B, respedivdy). Tie2 was expressed in the
cellular membrane and the cytoplasm of carcinoma cell (C).
(Magnification; x400)

humen bile dudt cardnoma tissues and cultured cell lines. Totd RNA tem-
plate was prepared from three cultured cell lines (Lane 1; HUCCT1, Lane
2, HuH28, Lare 3; OZ) and five human tissues of bile duct carcinoma
(Lanes 4-8). Size markers (Lane M) consist of 100-bp DNA ladder markers
(Invitrogen Corp.).
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mMRNAS gppeared to be vary among the samples. Amplification of
f-actin cDNA was used to control for differencesin loadi ng, and
was detected in dl samples

Rel ationships between Ang-1, 2 and Tie-2 expression and the sur-
vival rates

Among the 119 cases, 54 cases were available for theinvestiga-
tion of their prognoses. The 5-year survival rate was 32.5%. A |og-
rank test showed no gatigtical difference between Ang-1 or Ang-2
expression and urvivd rate (Figure 3 A, B), but there was a 90-
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Figure 3. Kaplan-Meier survival curve after surgicd therapy in paients of
bile duct carcinoma (54 cases). A log-rank test showed no statitical differ-
ence between Ang-1 or Ang-2 expression and survival rate (A, B, respec-
tively). Tie-2 positive patients had better prognosis (p<0.05, log-rank test)
©.
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nificant difference between Tie-2 -podtive or -negative cases and
aurviva among the patients of extrahepatic bile duct carcinoma
(p<0.05) (Figure 3C).

Discussion

Mechani smsregulating tumorigenes s and biol ogical aggressive-
ness in extrahepatic bil e duct carcinomas have not been clarified.
In the present study, weinvestigated the relationship between Ang-
1, 2 and Tie-2 express on in carcinomacells and clinicopathological
factors of extrahepatic bile dud carcinoma usng immunohistochemical
and molecular techniques. The data presented here provide some
evidence corrd ating Tie-2 express on with clinicopathologica fac-
tors in bile duct carcinoma cells. Our results suggested the tumor
progression by autocring/paracrine effects of Ang-1, 2 and Tie-2
expression in carcinoma cdls,

Although previous study showed faintly expresson of Ang-1, 2
and Tie-2 in norma mucosa of bileduct in the liver,* we observed
Ang-1, 2 and Tie-2 expression in norma bile duct mucosa in this
sudy (Table 1). However, Ang-1 and Tie-2 expressions were in-
creased in carcinoma cells compared to norma mucosa, and the
difference was statisticad ly significant (Table 1). Tie-2 expresson
was very high among in total cancer samples (p<0.0001), 80.0%
of cases was Tie-2 positive in both Stage 0 and Tis grade. These
findings suggested that Tie2 may play a progressive role in
carcinogenes s, and that Tie-2 expression could be auseful for dif-
ferentid diagnosis between normal epithelial cell and carcinoma
cell of bile duct mucosa

Factors that contribute to tumor angiogeness play an important
role in tumor progresson, in that angiogenessis essentid for the
nutrition, growth and metastasis of atumor.” Ang-1, a proangiogenic
protein, serves as a chemical signa for endothelia cdls to induce
vascular maturation and sability during the angiogenesis.™® Positive
expression of Ang-1, 2 and Tie-2 in tumor cells has been demon
drated in gastric cancer,”* colorectal cancer,” gastrointestinal stromal
tumors® and glioma cells.” Furthermore, thereis a signifi cant cor-
relation between a high degree of tumor vascularity, poor progno-
dsand low survival rates in cases of extrahepatic bile duct carci-
noma*®

Tie-2 expresson was sen in carcinoma cdls as well as sromal
fibroblags Almost dl of carcinoma cells and stroma fibrobl asts
expressed both Ang-1 and Ang-2 (data not shown). Previous sud-
ies have demondrated that Ang-1 stimulates a Tie-2 dependent
pathway that modulates the activity of the cell-to-extracd lular ma-
trix adhesion, and Ang-1 has also been reported to bind to Tie-2 di-
rectly as a binding protein itse f.** Other reports show that Ang-1
is only expressed in fibroblags co-cultured with carcinoma cell
that express Ang-2, though neither the mono-cultured fibroblasts
nor the cancer cells expressed both Ang-1 and Ang-2.* Ang-Tie
dgnaling has ds been hypothesized to promote the growth of
both carcinoma cells and stromal fibroblast via direct cdl interac-
tions.
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Data in this study showed a podtive correlation between Tie-2
expression, tumor growth pattemn and degree of desmopladti ¢ stromal
reaction. Although our studies focused on autocrine/paracrine as-
pects of Ang-1, 2 and Tie-2 expression in carcinoma cedls, we do
not argue that fibroblass may aso promote cancer progresson.
S multaneously, carcinoma cells could also promote fibroblast pro-
liferation via the same interactions Such mechanisms may suggest
how the Ang-Tie pathway participates in the progression of
desmoplasa

Our analysis detected a sgnificant correlation between the ex-
presson of Tie-2 and a good prognosis for patients with bil e duct
cancer (Figure 3C). Because Tie-2 expression was tend to be low
in deeper invasive cases and later stage cases (Table 1), we hy-
pothesized that Tie-2 express on levels contribute to the good prog-
nosis of human malignancies. However, no examination of Tie-2 ex-
press on has been reported previously in any prognogtic studies on
cancer, dthough some reports indicate that Ang-2 expression lev-
ds are vauable for clinica prognosis.“*" A positive correlation be-
tween Ang-2 expression in breast cancers and shorter disease-free
time and overal surviva has been reported.* Overexpresson of
Ang-2 also associ ates with a s gnificantly worse prognosis for pa-
tients with hepatocellular carcinoma, non-smal cel lung carci-
noma or bladder cancer.®*” However, tests of this sudy demon
drated no significant correlation between Ang-1 and Ang-2 expres-
son and overdl survival.

Gadrointegina cancer, such as gastric or col orecta cancer, usu-
aly shows highly desmoplastic sromd reaction with deep inva-
son of cancer cel. However, the cancer of extrahepatic bile duct
accompany desmopl asia in stroma and developes cirrhous feature
in early stage of tumor invason.” In our study, many cases (10 of
23, 43.5%) in stage Il showed scirrhous feature, and desmopl astic
sromd reaction did not correlate with invasive grade. The correla-
tion between survivas of the patients and stroma reaction of the
extrahepatic bile duct cancer has been shown in recent report.”
However, both desmoplastic stromal resction and tumor growth
pattern did not correlated with survivas of patients in this sudy
(data not shown).

Each clinicopathologica factor; lymph node metastass lymph
duct invad on, venous invas on or perineura invadon, did not cor-
relate with the express on of Tie-2 in this study. However, the Tie-
2 expression was showed rédatively higher in absence cases of
every factor except perineura invason. The expresson of Tie-2
sgnificantly corre aed with the grade of tumor stage that was di-
agnosed by the grade of tumor invasion and the presence of lymph
node metastass and digant metastass (p<0.01, table 1). And
tumor stage correlated with the prognosis of patients (p<0.0002,
data not shown). These results suggesed that the expression of
Tie-2 may be an important factor in the tumor sage and prognosis.

We observed that Ang-1, 2 and Tie-2 were all highly expressed
in human extrahepatic bile duct carcinomacells, and that there was
a significant correaion between Tie-2 expression and some
clinicopathologica factors. These findings sugges that Ang-Tie
pathway plays a role in tumor progress on and survival of patients

Yumi Miharaet d.: Angiopoigin and Tie in Human Bile Duct Cancer

with bile duct carcinoma. Further studies are needed to darify the
effect of Ang-Tie system on the prognosis of patients with bile
duct cancer.
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