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th.(1) ErbB familys 723 $AAE B3aly, A2 o
£ SAAQI 2|7k =l Bh-3-3ket. ErbB1- EGFS} HE-g-3}u,
erbB39} erbB4= heregulinel] #F-231c}.(2,3)

Heregulin> oJ2] 7}A] o o] 5225 &&|ul, Holmes
(42 MDA-MB-231 --HIQF A|FEFol|A] FZ2s}o] heregulin
olg} wudslgl L, Wen =(5)-2 H-Ras-transformed tat fibro-
blastel] 4] Z=Z¥}o] neu differentiation factor (NDF)2}22 %+
314t} Heregulin®- 7}-8-41 (soluble)o. 2 E-H]E] &= 44-kDa
o HAIALZA erbB3Y erbde] QTR 715 B oy
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2 9eh(7:9)
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Fig. 1. Expression of heregulin and erbB4 proteins. (A) Negative expression of heregulin in gastric cancer (Heregulin immunoperoxidase
stain, X200). (B) Positive expression of heregulin in gastric cancer (Heregulin immunoperoxidase stain, x200). (C) Positive expression
of erbB1 in gastric cancer (ErbBl immunoperoxidase stain, X200). (D) Positive expression of erbB2 in gastric cancer (ErbB2 immuno-
peroxidase stain, X 200). (E) Positive expression of erbB3 in gastric cancer (ErbB3 immunoperoxidase stain, X 200). (F) Positive expression
of erbB4 in gastric cancer (ErbB4 immunoperoxidase stain, X200).



S &5t 9]

=

T AMUIM Heregulindl erbB Family SHH BEs{} Q1AL .

Il

WOISHE (SOIKIQIO| AH 183

a2x Aelrt g APA At 8200 T F 251005 o

o2 33k

2) ATy

) WalZHEE 2M: Fobe] 2A%H §3 L La
wens] EF@Nol wheh AT ATF2E WASH 4
(intestinal type)Z} w]uA o 2 g8l v|uks (diffuse type)
o8 FEstsich
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Table 1. Heregulin, erbBl, erbB2, erbB3, and erbB4 expression

SR Al B 4 YEWH 0 SET AEAA ] So) A
ol el A%tS xpelslglc). Heregulin (7D5, 1 : 100, Neo-
marker, CA, USA), erbB1 (E-30, 1 : 200, DAKO, Denmark),
erbB2 (polyclonal, 1 : 100, Zymed, CA, USA), erbB3 (SGPI,
1 : 20, Neomarker, CA, USA), ertbB4 (polyclonal, 1 : 100, Ne-
omarker, CA, USA) thuflof] tjgl U x}ehA]E 40°Coll 4] 208
7 RES AT, HhA] pH 76 Tris 23922 5418 F bio-
tino] $27l o[ A3A|F 40°CoNA 1087F A7) F Tri
Slzlo g AHslaL streptoavidin-peroxidase®} 10827} Hb
LA A} Tris g8 o2 A% s]iL 3-amino-9-ethyl carba-
zoleZ WA A7l & 10% Mayer’s hematoxylin®. & vz A
sha FAlEsd e

(5) HH X Z| A} = (Fig. 1): Heregulin ghul-& F & 4
EA A A3} v]2¥Hdot-like) Fel 2 A A=, o A
aholl A = W -E-1) 4] E (endocrine cell)2} A 22 (intestinal me-
taplasia) 5-9] of| 4] W ¥ 3L o} & A ol A= S =] 4] ¢kok
t}. ErbB family (erbBl, erbB2, erbB3, erbB4) gl &2 F 2
ATk weh B g o), AR ATl AL Ul
ol = W= ek § Aol A erbB2 ghull> Wk 5] ¢k
ko, erbBl w2 73Ry F9jol A W R 9} 51, erbB3
9} erbB4 khuH-2 F=A) E(chief cell)2t 7 448 F-9]oll A sl
=9t} HeregulinT} erbB family ghulo]] oyt v o = %] 3}3}
AL Bibe T EL 5% nivte] AN 9= FAHL
E, 5% o|4o] AAH Aew FHoF IEEgc

according to clinicopathologic parameters

Heregulin ErbB1 ErbB2 ErbB3 ErbB4
Expression
(total number) Negative  Positive  Negative  Positive = Negative  Positive Negative  Positive =~ Negative  Positive
@®©=90) (n=161) (n=81) (@=170)  (n=235) (n=16) (n=30) (n=221) (n=61) (n=190)

Lauren classification

Intestinal type
Diffuse type

P value

Tumor depth

36 (40%) 99 (62%)
54 (60%) 62 (38%)
0.001

45 (56%) 90 (53%)
36 (44%) 80 (47%)
0.698

EGC 20 (22%) 67 (42%) 30 (37%) 57 (34%)
AGC 70 (78%) 94 (58%) 51 (63%) 113 (66%)
P value 0.002 0.585

Lymph node metastasis

Negative 47 (52%) 81 (50%) 42 (52%) 86 (51%)
Positive 43 (48%) 80 (50%) 39 (48%) 84 (49%)
P value 0.771 0.851

PTNM stage
I, II 58 (64%) 120 (75%) 60 (74%) 118 (69%)
I, IV 32 36%) 41 (25%) 21 (26%) 52 (31%)
P value 0.093 0.448

122 (52%) 13 (81%)
113 (48%) 3 (19%)
0.034

84 (36%) 3 (19%)
151 (64%) 13 (81%)
0.179

125 (53%) 3 (19%)
110 47%) 13 (81%)
0.015

174 (74%) 4 (25%)
61 26%) 12 (75%)
0.000

11 37%) 124 (56%)
19 (63%) 97 (44%)
0.045

10 33%) 77 (35%)
20 (67%) 144 (65%)
0.871

17 (57%) 111 (50%)
13 (43%) 110 (50%)
0.509

23 (717%) 155 (70%)
7 23%) 66 (30%)
0.461

11 (18%) 124 (65%)
50 (82%) 66 (35%)
0.000

13 21%) 74 (39%)
48 (79%) 116 (61%)
0.013

30 (49%) 98 (52%)
31 (51%) 92 (48%)
0.744

37 (61%) 141 (74%)
24 (39%) 49 (26%)
0.044

EGC = early gastric cancer; AGC = advanced gastric cancer.
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6) EAEH BM: B4 Xa)= windowE SPSS version
100 Z2 2L o] &3lo] WA} A et Lauren £
i, AEAE, B Mol -7 H T oke BAIEA
£ Cochran’s9} Mantel-Haenszel W8 & o] £-slod A3l
o}, bl Aojol] W kel AIZ7] 7S Kaplan-Meyer
Ho g 8}l T, log-rank testE o] &-3lo] Xto] & A3
o 2.2 o2 404 Pgko] 0.05 olstel w iAol Y
Rnoz DAY

2 o}

gate] vl 7 56949 27, W7t 1659, ol77k
86 ol 21k, Aol 13501, mlure S 116cll et AE 4
Ash 374 B3 7170 BFHE Aol or, 94 (T%)
o] Al 1579(63%)e] AT JEE B9
HE AN S TLaNGol 9T, A BAe] BF A

7172 239788 013] e}
1) chuf dhSin) oAt a] QIXIQ| EHA|(Table 1)

419kl A heregulin gl 1614]7F FAl 0.2 WAF Y
g

Table 2. Prognostic significance of heregulin and erbB family ex-
pression by univariate analysis

Number of Months of P value
death (n)  survival (mean)
Heregulin 0.071
Negative (n=90) 40 62.5
Positive (n=161) 54 76.0
ErbB1 0.649
Negative (n=81) 29 74.0
Positive (n=170) 65 71.3
ErbB2 0.138
Negative (n=235) 85 73.0
Positive (n=16) 9 54.0
ErbB3 0.092
Negative (n=30) 14 596
Positive (n=221) 80 739
ErbB4 0.151
Negative (n=61) 27 65.7
Positive (n=190) 67 74.3
Table 3. Clinicopathologic characteristics in coexpression of ‘heregulin-+erbB3’ and ‘heregulin + erbB4’
Heregulin and erbB3 Heregulin and erbB4
Negative or one Coexpression Negative or one Coexpression

positive group (n=99)

group (n=152)

positive group (n=116) group (n=135)

Lauren type

Intestinal (n=135) 40 (40%)

Diffuse (n=116) 59 (60%)

P value . 0.001
Depth

EGC (n=87) 24 (24%)

AGC (n=164) 75 (76%)

P value 0.006
Lymph node metastasis

Negative (n=128) 51 (52%)

Positive (n=123) 48 (48%)

P value 0.894
Clinical stages

I, II (n=178) 66 (67%)

L, IV (0=73) 32 (33%)

P value 0.232
Month of survival (mean) 61.0

P value 0.087

95 (63%) 41 (35%) 94 (70%)

57 (37%) 75 (65%) 41 (30%)
0.000

63 (41%) 26 (22%) 61 (45%)

89 (59%) 90 (78%) 74 (55%)
0.000

77 (51%) 59 (51%) 69 (51%)

75 (49%) 57 (49%) 66 (49%)
0.969

112 (74%) 73 (63%) 105 (78%)

28 (26%) 43 (37%) 30 (22%)
0.010

75.7 65.2 78.3
0.008

EGC = early gastric cancer; AGC = advanced gastric cancer.
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3L, erbBl ghle 17064j7} okA) o 7 wialg]9) o m, erbB2 T}
WL 1607} ok o & HLO?]EJ“\:} ErbB3 el 2. 22117} oF
Ao g e E 9] 7, erbB4 THeR-2- 190c]|7} ok o & iy w)
it} Heregulin, erbB2, erbB3, erbB4 ghufl-& wjutd] o] v] 3l
A ellA wdo] weky, ol FAIMHeRE fAddct
(P=0.001, 0.034, 0.045, 0.000). Heregulin®} erbB4 whul-2- 2]
YA QoA Whdo] ZhAE]9lch(P=0.002, p=0.013). ErbB2
e g E;g Z—]o]y]. 9}.‘:. dlol|A] EASA o2 §-ostA
W o] F7}sltHP=0.015). ErbB4 w2 352 H 7)ol A
o] 7+AE] = oFAFS- Hol= vh(P=0.044), erbB2 thul-& ]

A7} EolASE o] Z7E)E AeS BelrHP=0000).
2) B S0 0HE AMZES(Table 2)

Heregulin®} erbB family ©h#) 23}l HEE 3= £
Aoz fo3 4RAT U
3) HeregulinD} erbB3 CHEJO| SA|0f WEs= 29 ¢
A 2|85 SZX(Table 3)
15260](61%)oH A] heregulin?} erbB3 glulo] Z-Aof] Wl 5]
9l t}. Heregulind®} erbB3 ghudo] T-Alof] Wkl ¥ o5& £ 4]

B0 Solapl Aol BEP-0.001), 2795kl o
=& HEE B ckP=0.005). 28y} P24 Hol, d4d
7] 9 AEETE 4AAAZ} 9o

4) Heregulinz} erbB4 CHEHQO| SA|0f Yals= 29 ¢
Adg|sty SZ(Table 3)

1350d](54%)oll 4] heregulin®} erbB4 thujo] Z-A] o) ukdd
9t} Heregulin?} erbB3 glullo] T-AJo]] Whels ol 52 &
- oz folstA A3 ell Bk(P=0.001), 27]91%tl T
< HEE H3.2m(P=0.001), 47174 WL oloflA o
< HEE E3(P=0010), BEEo] FchP=0.008).
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Aol Fk R2h e BEH A FUARE Zobe A
= kA A g Y ol Foll wig- F sl B3] H L A
=] WA B EX R 7S Zola dedl, 2 o
£H9l EAEo] erbB familyojr}. #H[ollA] erbBlS block

A F Qe vhekal kA Bo] YA AFE APt gl
o, gHkrol| A& erbB2 signalel] Hojsli= Herceptino]

erbB2 W o] & &7} X goll A5 2 91vh.(28,29) A%
of| 4] Hercepting A3 ollEo| Hiie 5 glo}, obF
2 E3o} wshela) Qh(0) ER fakellal Aoz
erbB familyel] W3l <17} 2 ow], $ 2 erbB13} erbB2th i
o F@lo] $hrh(14-23) webd AREE Skl here-
gulin®} erbB family ghude] e okAl-g- otolH 71 o] & <]
A el ol AAE vaelnAl st

f1Stol A erbBl ool Wb o] 75 VM of| 39} B
o] ke HaFo| wot(14-17) o3¢} 43dte] glvke
AT AF#E Uck(18) & AT At erbBl Y & w9
4 - W dd dl3dztehe AatAlzl glol ke 219
7} erbB1 ©hul HES Alojofl= o] W 7l BAdhE A
Abstsieh. 919boll A erbB2 whul b8l v @A g At
o] £0]Zt}.(19-23) Yonemura S(19)2 260qi]9] 9] otofl A
oF 12%7} Ao W¥dAv Hrslglal, Ougolkov &
QD 7 Aol7b U= AY FHAbellA] erbB2 whjo] A
W s o], erbB2 il ptd ol Qle & Ao|7} AT

7FsAd ol otk A8t Vizoso 5(22)2 1 4ollA] erbB2

chl W o] winby Hrhe AgelA whe] Frlelelwm,
erbB2 thell Wl o] F7hek 79 AEEo] oA askad
ot B3sgict B Aol E FA AE A,
erbB2 chull k2 Aol woka, ©ZA Holrt e
ol Woten, F2 4 #7lol wek

HAollA] erbB3¢} erbB4 whu gl O]% chul o] 2| 7h=gl
heregulin ¥Fwlol] T8k o+ =5t} Noguchi S$(4)2 9]
Qb A|EF0) A erbB37} WEEE 712 western blotT} RT-
PCR=Z 37sl9 v} Katacka 5(25)2 AAF 9] Z# o)A he-
regulin, erbB3, erbB4 mRNA7} Wl 5] = 71-& RT-PCRE. ¥
A3kar, A ZF A erbB4 chuflo] WA= = A W=
2 3heh g oz Flstgich 2y o & v Wy 9
o 2219 4 - HeEldhy o FRIAE AE vl ast A=
obz glict.

AAEE B AFE F3l Yol A4 heregulin, erbB3, erbB4
ol utd o] 7}z 64%, 88%, 76% 2 =A| UElG-S Felsl
At ol2d =L WA B of H°L-/] HRA g gl Z13y
N ol whulo] oj FH54ol o, o5 wulg B
2 g AEE X5 Wyel 7hs J% Al AR oy g
Zokol| A} erbB family receptor7} of2] 7] walgldie 7L
Aol thE ol vl 2l erbB family9} o] oF FHHH 2|7H=
7 " B3 fedsta Q& Al a8 vE
o}k & %9 erbB family & o] &3k X| &+ #Hrolt {4
2l k= 2h2] multiple erbB receptors 2 x}kaljoput F3k7} Q)
& AR & = Qo] o] - Tl & B Al A
7} e&}e}.

o] & il k& zt 14 - el e of| $QUAE v 2gt A
3}, heregulin, erbB3, erbB4= n|ut& o] vl 3l Aol A] ke
ol WY, ol& FANH R F3sich A 9 2o
A= 7 o] HhAslH o & “‘”ﬂ o] FrtEl= A
o 7 Ho}, o] F vhill Wlio] ko] A 3HA B3}l ujz}
AR o d¥e 2 T UF /‘] AFs}3ith. Hereguline- 9]
o] A3 7I7F SRS o] AN AR, 279
of] ulal Z1sP4] fAetellA] L °] 743199 e} Heregulin®}
erbB3 & hereguliny} erbB47} EA|ol] W= dlELS
61%2} 54%3ch FAlo WHEE 5 A Wdn
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27919l Ao B RS Belch ahehA he-
regulin#} o5 pathwaye F& 271943 J4H77E &
2 A o Fa3 75 Y Aol 4= H
Lol heregulin W3} Fokol] tigt A7} 7]E2] erbB
familysl] & D)GERA REohe AT AR
obiek, Woll A erdB family ez JAghel SAH 02 F
oF ukAfoll o 7hsAd el AR E 3L gle],(13) heregulin
dol Sobel SlEelA U Aue AF2 48D & T
Aol el A ol % v W A7t Hasi

2 =

gil

=

heregulin®} erbB family x4l ®1&-& v] st
7=‘34' 27t 28 HAE2E od9lr) Heregulin, erbB2, erbB3,
erbB4 el njutddof| a] 3 A8 ol A Wrdoe] Zvlslgint
Hereguling} erbB4 2hil-2 7] |9koll 2] 21344 Slgko] 2
TE wWglo] Ay ‘_}L’ erbB2 T g = A ,—qoly]_
S olsh 434 Aol el Sooigon,

Soae 4 o A1) A AIE AT 4 9oL
Heregulin?} erbB3 =& hereguhn&]— erbB4 tlal o] EA)o]
BHE L2 Aol R 27l Ko E

AR S 0 £ A el g S w25
Sqog

+ RIES 23 webA] heregulind} ofol Ak chus
< FE A 200 Bofrte Aog A
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Expression of Heregulin and ErbB Family Proteins in Gastric Adenocarcinomas: Correlation
with Clinopathologic Prognostic Factors

Chang-Hak Yoo, M.D., Ju-Han Lee, M.D.' and Jong Sang Choi, M.D."

Department of Surgery, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, 'Department of Pathology,
Korea University School of Medicine, Seoul, Korea

Purpose: Heregulin is a natural ligand for erbB3 and erbB4. However, very little is known about their roles in
the gastric cancer. This retrospective study was performed to evaluate the frequencies of heregulin and erbB fam-
ily protein expression and to compare their expressions with clinicopathologic parameters.

Materials and Methods: Immunohistochemical expressions of heregulin and erbB family proteins were examined
with tissue micro-array slides. A total of 251 gastric adenocarcinomas were classified as early cancers and ad-
vanced cancers and as having and not having lymph node metastases.

Results: The positive rates of the heregulin, erbB1, erbB2, erbB3, and erbB4 protein stainings were 64%, 68%,
6%, 88%, and 76%, respectively. Intestinal type gastric adenocarcinomas showed higher expression of heregulin,
erbB2, erbB3, and erbB4 proteins. Heregulin and erbB4 proteins showed lower expressions in advanced gastric
carcinomas. However, erbB2 protein showed higher expression in advanced gastric carcinomas. The protein ex-
pressions of heregulin and erbB family proteins showed no relationship with survival rate. Co-expression groups
of heregulin and erbB3 proteins or heregulin and erbB4 proteins showed higher expressions in intestinal type ad-
enocarcinomas and early gastric carcinomas.

Conclusion: Heregulin, erbB3, and erbB4 proteins may play a role in the early stage of adenocarcinomas. {(J Ko-
rean Gastric Cancer Assoc 2006;6:181-188)
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