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The Clinical Significance of Transforming Growth in 20 of the 26 pancreatic carcinoma specimens (76.9%).
Factor (TGF) 31, TGF 8 Receptor All, p53 Pro- The presence of TGF 81 and T SRIl in the cancer samples

was significantly associated with node metastasis, advanced
tumor stage (P<<0.01), and a short survival time (P <0.05).
The p53-positive pancreatic cancers showed a significantly
lower survival rate than those with p53-negative tumors (P <
0.05). There was no correlation between K-ras mutations and
the survival rates.
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Purpose: Many cancers, including pancreatic cancer, harbor 31, Transforming growth factor 4 receptor I,
defects in TGF 8 signaling and are resistant to TGF 5 medi- p53 protein, K-ras mutation
ated growth inhibition. In addition, the expression of the p53
gene and mutations in K-ras might play an important role
in the multistep carcinogenesis of pancreatic cancer. This
study examined the expression level of TGF 81, TGF /2

receptorll (T SRII), p53 protein and K-ras mutation in pancre- M =

atic cancer, along with their role and clinical significance.

Methods: The overexpression of TGF 41, T ARIl and p53 #|Aroro] ukolul Aol A oF-& AR e} oF oA SRR}l ol
protein was evaluated using an immunohistochemical assay. 3 7 o7 A 9] ol s B2, ueoli At 2

The K-ras mutation was analyzed by PCR-RFLP in the surgi-
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cal resected pancreatic tissue from 26 pancreatic ductal ad- 71 o, X2 5o 9 S8 Thed s AT 5

enocarcinomas and 5 normal pancreases. ol 2 FHlE B Yrky-3) #AAetel Al 7H whol
Results: Immunohistochemical analysis of TGF 51 and T 3 d#iA oF Pl FAAZE transforming growth factor A
RIl revealed positive immunostaining in 73.1% and 76.9% (TGE B), p53 Y K-ras S°| 9}

of the tumors, respectively, which were significantly higher TGF A 03t 7158 A LEA A JEZ7] Gl A7

than the normal pancreas (P=0.008). The p53 protein was A AAZ Ao = Aol Ael e slu ol 3
positive in none of the 5 normal ducts and 16 out of 26 oI AAE Aoz GRelA AT sk )

(61.5%) pancreatic carcinoma specimens. The K-ras muta- TGF §2] &4 3h= Al A28 5 EA(TGF £ receptor 1L,
tion was positive in none of the 5 normal ducts, and TARIS] el &Jsto] o] FojRlr}. o] 52 E5F trans-
membrane serine/threonine kinaseX®. heteromeric receptor com-
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Table 1. Clinical characteristics of the patients with pancreatic can-

cer (n=26)
Parameters Number (%)

Sex

Male 17 (65.4)

Female 9 (34.6)
Location of tumor

Head 21 (80.8)

Body/tail 5 (19.2)
Size of tumor

>4.0 cm 13 (50.0)

<4.0 cm 13 (50.0)
Cellular differentiation of tumor

Well 3 (11.5)

Moderate 13 (50.0)

Poor 10 (38.5)
Lymph node metastasis

Without 11 (42.3)

With 15 (57.7)
Tumor stage

I 11 (42.3)

I 0 (0.0)

111 13 (50.1)

v 2 (7.6)
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Fig. 1. Immunohistochemical staining of TGF 51. (A) Brownish positive TGF £1 cells are strongly expressed in the cytoplasm of pancre-
atic cancer cell. (B) However, in the ductal epithelial cell of normal pancreas, TGF A1 is faintly expressed (ABC stain, x100).
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Fig. 2. Immunohistochemical staining of T AR II. (A) Diffuse, brownish stained T SR 1I cells are found in the pancreatic cancer cell.
(B) However, in the normal pancreas, T SR II is faintly expressed (ABC stain, x100).
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@) K-ras TEXIQ| A2 ZEHEE U HStEA8E: (poly-
merase chain reaction-restriction fragment length polymor-
phism, PCR-RFLP)
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fole] zA 0 ZE 10X PCR buffer 5 11, 25 mM MgCl, 3
¢1, 10 mM dNTP 23+8 1 41, 100 #M primer ZF2; 2.5 o,
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30%] ¥H-& & 73°CollA 7E7F HES-A|Ztl K-ras primer?]
A PCR AHE 157 bp 2™ A PCR A& 10 115 AR
& Mval (Boeringer-Manheim, Germany) 20 unitE % 7}s}o]
37°CoN A 6417t B3 RESAIZEE. Mval At E 4w A4H
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Fig. 3. Immunohistochemical staining of p53 protein. p53 protein
is strongly expressed in the pancreatic cancer cell (ABC
stain, x100).
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K-ras 3 Edwe] §42 71%& 913 PCR-RFLPH ol A]
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480%, 54 HzTo2e W AIZF HT 298 A8t
A

(5) SH: TGF A1, TARI ¥ p53 whuf wiod =2 3}8ked A
% Keras EQWo] 42 A% 4# 9] vl chisquare
test® AHg3lglom AEE9] B LE Kaplan-Meier W<
o] &3l EA3H8t & Log-Rank testZ 5A% 2|ol& 7AA
sholeh BAH SoA4L P<0.052 A$E stk
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260019 ARG 4 S4E 2AR A ke
AA= AFE7E 2161(80.8%), AF- 3 w77} 500(19.2%)
Qo Foko]l F7]+= 4 cm o]l A% 134(50.0%), 4 cm
alukel 7357k 13e0(50.0%) ek F4e] AlE S ee 23}
57} 22 AS 39(11.5%), 552 73971 134(50.0%),
e 73971 1041(38.5%) k. A Aoz} i 73
= 1591(57.7%), 9T A7} 110(42.3%) ek A7 A o]
L A dlollA glodch 19894 UICCY] 7]Fol 23t W=
= A1 7] 114)42.3%), A3H 7] 1341(50.1%), A4 7] 24|
(7.6%) A tH(Table 1).
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Fig. 4. Detection of K-ras point mutation. K-ras mutation is very
commonly observed in the pancreatic cancer tissue. M, 20
bp ladder; P, mutant control (SW 480); N, wild type con-
trol (HT 29); lane 1-3, wild type K-ras at 106 bp in normal
pancreas; lane 4~ 6, mutant K-ras at 135 bp in pancreatic
cancer.
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SEE A5 WU B AFzZ oA TGFA1T T4
R IIe #ABGo) Az AbAlEoll A 22 40%2] oFg W
dE etk AAgTelAE TGFAL Wl 73.1%
(1972641), T AR 1] B2 76.9% (20/26¢)ZE A4 AA =
Zol| u]&l] TGFB13} T AR TollA] B5F 2u] QA =A] w4
= ek P<0.01)(Fig. 1, 2). B3k p53 gk whed o H Ak
A=A ol A 2= A gkoket. 26009 At Z2F A
p53 whl ke g2 160l 4] 61.5% L (Fig. 3), K-ras S
Ho| GAAE A4 Az BEE A gEoka AA
oF 220l A= 76.9% (20126900l 4 7AZ=] o] (Fig. 4) pS3 &+
W I} Koras ¥Wo] 42 AEollA B Al Z2F o
vlal folskA F7kElo]l ek(zH2 P<0.01)(Table 2).
3) FEAe X SE41 TGFAL X TAR 19 &
ZHA|

TGF A1 ¥ TAR I &L 2k n=17) F 22 139(76.4%),
1191(64.7%) A3 A= 22} 691(66.7%), 7(77.8%) 2 A

ol xpol= ATk T4 27171 4 em o) H& A5
TGF A19] %812 76.9%(10/13¢]]), T AR 11¢] 28-S 69.2%
9/13)RI F4S] =717} 4 em "k A9 TGF S1
76.9% (10/13¢]), TAR 11 W& 76.9% (10/13¢h)Z A3}
aArk Zoke] Y| AE TGFA1 9 TAR 18] &l 9 zjo]
© WolA| ookt E3tEA L F3t AEo] gle 7F-
TGF £13} T AR 119] & #o| = glodch fZ4 Hol7} 9l
9 A9 TGFA1 ¥ TAR 19 2L 733% (11/159),
66.7% (10/154)A 3L F A Hol7t A 4% TGF A1 ¥
TAR 119] WHL 36.4% (4/114), 27.3% (3/11d)E ZAF
o2 {Fo3F Aozt AP <0.01). UICC 7)ol 23k ¥
7)ol A & stage 19114 TGF 81| W&l 36.3% (4/11¢l)), T8
R I 27.3% (3/116)Q 2L stage M+ Vel A TGF S1& 73.3%
11/15¢d))ell A, TAR I+ 66.7% (10/154)Z TGF 813} T AR
1¢] wo] gz A o] gl W7]o] XY=} f-ojalA P
o] Aa& UEFHAH(Table 3).

Table 2. TGF 31, TSR II, p53 protein expressions and K-ras mutation in pancreatic cancer

Positive immunoreactivity (%)

K-ras mutation rate (%)

TGF B1* TAR 1" p33
Pancreatic cancer (n=26) 1926 (73.1) 20026 (76.9) 1626 (61.5) 20/26 (76.9)
Normal pancreas (n=5) 2/5 (40.0) 2/5 (40.0) 0/5 (0) 0/5 (0)
P-value 0.008 0.008 0 0

* = transforming growth factor A1; ' = transforming growth factor A receptor II.

Table 3. Relation between the expression of TGF A1 and T ARII and clinical characteristics in pancreatic cancer (n=26)

TGF TAR 1I
Parameters P P
Negative (%) Positive (%) Negative (%) Positive (%)
Sex
Male (n=17) 4 (64.7) 13 (76.4) 0.73 6 (35.3) 11 (64.7) 0.72
Female (n=9) 3 (33.3) 6 (66.7) 2 (222) 7 (77.8)
Size of tumor
>4.0 cm (n=13) 3 (23.1) 10 (76.9) 0.81 4 (30.8) 9 (69.2) 0.82
<4.0 cm (n=13) 3 (23.1) 10 (76.9) 3 (23.1) 10 (76.9)
Differentiation
Well (n=3) 0 3 (100) 0.75 1 (33.3) 2 (66.7) 0.68
Moderate(n=13) 4 (30.8) 9 (69.2) 2 (15.4) 11 (84.6)
Poor (n=10) 2 (20.0) 8 (80.0) 3 (30.0) 7 (70.0)
Lymph node metastasis
Without (n=11) 7 (63.6) 4 (36.4) 0.008 8 (72.7) 3 (27.3) 0.007
With (n=15) 4 (26.7) 11 (73.3) 5 (33.3) 10 (66.7)
Tumor stage
I (n=11) 7 (63.6) 4 (36.4) 0.008 8 (72.7) 3 (27.3) 0.007
MI+IV (n=15) 4 (26.7) 11 (73.3) 5 (33.3) 10 (66.7)




Ku Sang Kim, et al : TGF 81, TGF 8 Receptor 8ll, p53 and K-ras in Pancreatic Cancer 279

Table 4. Relation between the expression of p53, K-ras mutation and clinical characteristics in pancreatic cancer (n=26)

p53 protein

K-ras mutation

Parameters P P
Positive (%) Negative (%) Positive (%) Negative (%)

Sex

Male (n=17) 9 (52.9) 8 (47.1) 13 (76.4) 4 (23.5)

Female (n=9) 6 (66.7) 3 (33.3) 0.95 7 (77.8) 2 (22.2) 0.94
Size

>4.0 cm (n=13) 8 (61.5) 5 (38.5) 10 (76.9) 3 (23.1)

<4.0 cm (n=13) 7 (53.8) 6 (46.1) 0.88 10 (76.9) 3 (29.1) 0.95
Differentiation

Well (n=3) 2 (66.7) 1 (23.3) 1 (23.3) 2 (66.7)

Moderate (n=13) 8 (61.5) 5 (38.5) 0.77 11 (84.5) 2 (15.4) 0.85

Poor (n=10) 6 (60.0) 4 (40.0) 8 (80.0) 2 (20.0)
Tumor stage

I (n=11) 7 (63.6) 4 (36.4) 8 (72.7) 3 (27.3)

II+IV (n=15) 9 (60.0) 6 (40.0) 0.83 11 (73.3) 4 (26.7) 0.87
Mean survival

(months) 13.5£3.4 19.8+8.1 0.03 15.9£5.5 17.4+6.7 0.55

4) p53 GBS gl K. EQIHO0| HED UMK E Table 5. Correlation of Postoperative Survival with Expression of

FAF 949](52.9%), o3&} 6¢1](66.7%)Z 4™
st $9° 21 40 am 0149 A5

mor

p53 sk L 8al|(61.5%), 4.0 cm |]|HFl 739 741](53.8%)
of| A °<} Jo 2 F7]o w}—’é Apo] & A E] A] gkket. Al

B S| A5 BES £ RS 20ll(66.7%), FEEQ A
5 89|(61.5%), P1E3HQ 73§ 6991(60.0%)°N A p53 whudo]
Fgoz zAEe] B3kl ulg Xo]k Holz] ¢kok
A ZH 7] A % 17]%= 79(63.6%), +IV7] = 904](60.0%)01]
Al ok o7 W79 p53 Thiikel 2 F JAIE HolA] ¢kok
th K-ras B ool A & Aol A E2} 13401(76.4%), oI A}
791(77.8%) % EAIA Aol YERNA ¢koket. Fake] 27
ANAE 4 cm o] 735-9F 4 em vl 7 follA] B 2H7t
109(76.9%)% Zdw o] K-ras7} AZE o] Z7]dl w2 %}
o] Holz gioktt AEEI}EANAE 37t FAY F
S5 oA kel 7oA Kras Aol AL
AEL TARSE 79 dv Ho|7} A=A kgt =
g W7o A% 17]0lA] K-ras S o)== 89](72.7%)0N A
BAEE QI MHIVZ| A A = 116d](73.3%)0l1 4] B2x]o] o
710l vk Xpo] = Ho|A| gESkrh(Table 4).
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5 TGF A1, TAR I1 & p53 CHHEES S 9l Kopgs E01
80| RXAt HED MESDO A

TGF f10] ad lAehrel Hd AEEL 126+587)
4, TGF 517} &l =7 Lﬁ% 359 AEEL 18.5+6.47MY
24 FAZ R §oslgl on(p=0.03) &3 TAR 17} 2t

TGF A1, TAR 1I, p53 Protein and K-ras Mutation in
Pancreatic Cancer (n=26)

Postoperative survival period
Markers P P

(number of tumors)

Mean+SD (months) Wilcoxon test

TGF A1

Positive (n=19) 12.6+5.8

Negative (n=7) 18.5£6.4 0.03
TAR I

Positive (n=20) 11.8+5.8

Negative (n=6) 17.9+5.2 0.03
p53

Positive (n=16) 13.5+34

Negative (n=10) 19.8+8.1 0.03
K-ras

Positive (n=20) 15.9+5.5

Negative (n=6) 17.4+6.7 0.55

A A= AEE 11858709, TAR W7h WA= A o

+EA 79+520 4 24 TGF £13} T AR 11¢] W&
| A= oAl ER A th(p=0.03). p53 Tho
|AHS 16| 2 T WE7|7bo] 13.5+3.4709Y
57 e ek 1009 HTF AET| 7S
ANEE ps3 bl Bbado] ¥ 739 frelslA ALY
7J°l wHokeh(P=0.03). ey} K-ras S o] A= A=
= AT v AE A Zholl AEES] Aol I
A 9k9ktH(Table 5).
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ras AR FAH 0] (15) p53 A A ¥le](19), TGF 8
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Qo] ubetat 13y 7) A 9] ofsflol] FAo] mzE I glr).
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514 e AR ARG E vl=3k 27495 VeI
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g Rz Aol WY], E3tE, AEE Soll AF HAGl
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