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Abstract

AIM: To compare immunohistochemistry (IHC)
and fluorescence in situ hybridization (FISH) for
detection of HER-2/neu gene status in gastric
cancer.

METHODS: HER-2 protein expression was ex-
amined by IHC in 775 gastric adenocarcinoma
specimens. The amplification of HER-2 gene in
gastric cancer specimens which were demon-
strated to be HER-2 (2+) and (3+) by IHC was
detected by FISH.

RESULTS: There are 60 cases of gene amplifica-
tion in 86 HER-2 (3+) specimens (69.77%), and in
26 cases of HER-2 (3+) specimens without gene

amplification, 10 (38.46%) cases of chromosome
17 polyploidy were detected. However, there are
only 6 cases of gene amplification in 43 HER-2
(2+) specimens (13.95%), and in 37 cases of
HER-2 (2+) specimens without gene amplifica-
tion, 20 (54.05%) cases of chromosome 17 poly-
ploidy were detected.

CONCLUSION: THC can be used for initial de-
tection of HER-2 gene status. HER-2 (3+) and
HER-2 (2+) cases should be further detected by
FISH to analyze HER-2 gene status. Chromo-
some 17 polyploid should be considered in the
evaluation of HER-2 gene status.

Key Words: Gastric cancer; Human epidermal
growth factor-2; Immunohistochemistry; Fluores-
cence /n situ hybridization; Detection
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BHH: s % % R4 Z(FISH) k5 %, 9% 2042
F(IHC) % & k4] § f& 41 LA HER-2 4K B 4K
o) — 5o

Fik: S FEARMAA HAIHCE & XN 775
) B M AR A PHER-2E & & & A (2+) & (34)
#9545, & A FISH#% *THER-2 A B & ¥4 5 oLt
ATR2IE.

%R FISHZ R 27, 8641 HER(3+)#T$‘=F'
6045' |5 EHER-2 A A& 38, 4546%69.77%; 26
18] FR P % 451 ‘1’10454#9%4%44:, 5 38.46%. 43
BIHER-2(2+) % &%) F, 661(13.95%) A /&
HER-23 B 3%, 374 (A M 9% 4] 204 A
ZA54K, £54.05%. AAT AR RHETE
1.97%(3/152).

538 THCT4E AHER- 2K & wg# ¥ 6 & 7 ik,
X‘H"IHC#QUFI‘ HER-2(3+) % HER-2(2+) 47 ¥2
18178 J7 69 IR AT A 0 Tk — W ATFISHA M, VA
zfa ZHER-2AFIKZE, R EFNHER-2A R
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5 0 19112 T B RS 40 1 2 A TR I, BLYRT
WK 2 KA B BE ) 25 A B o v OO AR
I RS0 () FF &, A B s IR VA T B4 TR i AR
M. NHER A K H ¥ 52 4k2(human epidermal
growth factor-2, HER-2)JE K 4 B e il [l 597
HE AU AR DR 1 R 22 AR O I A .
W 117 R 110 A2 R DR At A Sy i) . A R 21
A AR Fe 8 20 2140 2 (immunohistochemistry,
THC) B (320 Ko BN I HER -2 8 F AR A1
OLEAT TS, W12 3045 7 308 B 8 A#FHER-2
W RIE M RN AR SCICR H 966 S5 2448
(fluorescence 7z situ hybridization, FISH)7A:X £
THCIFS2HER-24 1A (2+) LA _E 95 40 30E4 7 58 1F,
T FTHC 5 FISHM R 5 VAR I B 2 2\ HER -2
BRI — B0k, DUA 3-8 b A I 9 2 21
FHHER-2H: DR A (0 d5 AE 5250 7 %, e R B
HE— 20 S RE ) v6 T R AL

1 RRT5A

1.1 A ARGUB AL FT I X 2006-01/2009-08 H [
N AR T8 26 B 2 XA M L B o g B R &2 T
RN, 998 LR SE Ok s bR A 7756 24T T
HER-245 1 THCH AT, A S0k PR HT I
IHCH M HER-2(3+) 518815, HER-2(2+)3i {3l
4445, HER-2(+) 151101, HER-2(-)Ji 51 10431 3
15247 FISHAS . THCH 0 vk, AT AR &
THCES F AW 2 JEAH G SCR[ 1], AL 2248 3 77
£0.55: DNA FISH##%l . 2 X SSCZEmik. &
K. 10% NP-40. DAPIK L7210 A b 54
T R A H].

12 7k

1.2.1 FISHS: 363 B 7ETHC Y (AR A Y] v
TEHUSLEG DX 3, ) BED) Rl I R s 563 43
HEP OIS um ) 35k, BRI b ok
MY E TR 65 CMEL R, —H 2K
JI5E s A S PR 7K A T AP IVt R 491348 15 3.0-40
min(ZK¥#50 “C); WifL2 X SSCLEMPRIE23, 34T
%5 min; & FIBEKALOKIBIT C)H I TR 7
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T FDAPIE Y5 I, 1] 15-30 min, F1H 44
W, A B T2 AL L an i/
(993 9] e LT A TR IS TR BEAG); T2 X SSCZE
WPE23, RFELAS ming K IKEE700 mL/L £
850 mL/LZ %, 1000 mL/L Z /%3 min, [44R05
T BCHIRES : B BRET B0, B2 nLEREF I8 ul
ZEMIR, R, B0, 10 pLERENR A,
EREARZRAS: K10 pLERE VR A4 n 135 A 24
ACIX, e aE 3, FHE RO i, BBy
BTRZE TS K H, WY R, Bk
B, k46 CREBHH2 X SSCIEVE2IX,
%10 min; 2R 5786346 C KA H110% NP-404
EEYELK, 5 min; JEFA700 mL/LHEDELX, 3
min, JHYIF, AR 10 uL DAPIE 4L 7),
% RGP, JBCE 10 min, SLRISEE B
Hf5'g.

1.2.2 25 R 5007 THEGBOA 4, 48t Ratioff(Ra-
tiofi = 304 k% 4045 5 M E/304i A% vh
5 5 B 50, Ratio<l. 8 WBATEL: IR, PR iZAEA
JCHER-2FELA Y18 Ratio>2.2 4 FHPESS B, #R
FEAFRHER-2FE R K ALY 1, RatiofE1.8-2.2, 1
IvE AN i 242 1004, 5 AR TS HS 40 ok 4 W7 d;
ZGE 0L, W I 4 M SR A, B IR 2 A4,
RSN AZ P 21 (05 5 >10-154, T 07 o B
SO N A T SR A 5>2.254, FIT R G
SR

2 BR

2.1 HER-2A W & ¥ 86HITHC(3+)% 1+ 6041
FISHE A7 (EHER-2FL R34, BHIESRF &% N
69.77%. 431ITHC(2+) i1 ' 645 F 1S HAS Ml A7 7F
HER-2FEA 38, BIPERT & 30 13.95%. BEHLEE
TEFITHC () FI 10451995 41 1 11 A7 AEHER-2 55 PR 4
B4, THC(-) 1104155 491 35 A WHER-2J K9 38 (1]
1-3).

2.2 BAEkE 454K 26 THCG+H)MFISHEA 1
IR 1041 0 2 A5, 1738.46%; 16451 4 Hifis
1, 1 61.54%. 37HITHC(2+) 1M FIS HEA P35 1)
HH200 K ZA5AA, 154.05%; 1761 K sk, &
45.95%(E1-3).

2.3 ¥R & THCG+H)IR G h A7 2414 B 5 R
AN (E14); THCQ2+) 119 B BOR AN &L B )
P AN RO N 1.97%(3/152).
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B 1 HER-2ERYIZ(FISHZE x 1000). 2NN HE %
15 MTEES. A ZREE; B: HAAEA.

B 2 HER-2EEY IB(FISHA x 1000). RatiofE>2.2. A: &%
1A B: BAREIA.

SERL T NGO AR 17921 1, Sifid A%t 23 1 o &
/1185 000 Daffy HUaERS ol 25 11, BIP185. 45
HIP XL B X R AR X . HER-2AN 5 22 Ml Ak 45
AP, R HABHER S G 795 — B A1) 1 B 41 B
gy AT HER-2IE K& 3, 25 R &
=P 1851 JE ik, HER-2%Z 1k i — 2K
AT Rt G n, 5 ]S 40 i P P 2 IR U g v
W, KAERS 2R B SRR, WOE 2 RE S
SR, ARG, FIRHEIRE T, AW
RARAD FEFUME . S0 . R
SEVE 22 G IR T AFAEHE R-25E R 8 ok B (4
frad i ik, Hr20%-30% 35 1 1 L R 98 H
FH M IHER-25E K [ 4 8 1/BR HER -2 85 1 1 3
FIEWO CHRIRIE e TP HER-23E R ) 9 4 %
N7 1%-42.6%"", 1 F ik 2 A 6.8-34%7 1,
T HER-2 3 DA 9 £ (1) £ A7 T 48 0 3R 1f, 25
Oy SPupRzI, IS A Bk PR s iR T
RI¥EAT . H AT S5 HER-2AH S HE [0 96397 259 &
BEHMIET (Herceptin) M7 IAF JE (1apatinib) 5.
Herceptiniif P 75 4 22K Hidi(trastuzumab),
&M E A DNARTA I N UEAL H v B BUAR, ik
PEME I VE T HER-20 & R0 1) Iiga 4 . ith 22
BRIPLLA K EFDARLE, H Ay B T %
R LI 1) PR R T S 5 FAth 24 Pk & 1
1697 FARJGTHER-2BHPE 7L . 76 S mva T i
[, Herceptin/EHER-2FH 1) 5 Js v 97 J7 1 R AE

B 3 HER-2ERTTH IBIFISHZE x 1000). Ratiofi<1.8. A: £
i1 B: BAf{A.

B 4 XWEM
(FISH3% x 1000).
KWL, #ES
k.

A IEAEAS BT E— P IIESE. ToGABFFI I
PRI S 56 45 3 BoR™,) e br Ay 29 vh
JHerceptin/ri, HE 7% (& K HER-2 4 fr) i 1A
ANTE A F AR E i R AR AU R
A EA 111 motR 3] 713.5 mo, M H A H
B RN, 3T ToGAMF 4R, ik
T8, WK ZE 512 O HEXRTHER -2 FH M B8 1 B i
b7 B 1 F Herceptin. % G2 W) 9 L[ FDA$E
AT Herceptin 54097 246G v0 7 o I 1 7 e
(A0 FEPE R Pl VERT R BE A RS YR T
I IRR N, HER-2JR A (KRS0t 5t 450
L, ERTUERATRE VR TT B, AR
HER-2 RS I 55 52 AT 48 0 40 40 K 2 I K 2
Jod BRI SR 1) i i

A5 F M HER-2K 0 77 7% & A THC R
FISHPI Rl OC TN HF TS HAS K 5 i 461 15 g 21
ZUPHER-2FE LR ZS [ Py A 4. PR3
FISH 5 THCZ 40 I H E R-235 PR 25 5256 77 15 1)
iR 5 TR REN I S R,
DA KA IITH B R-2 4 PRI 1) o 5 3 7 9245 I il i
b £ /A

HATRE . Bty PSSR, S5, 2 H
9 27 SIS S A I HER-2ARZS (1 1 8 U5 7. 11
EARAFAE SR ) A, WA 2 Ak B
O AEE A RS20, YU Rl e 51k U bk
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WIHER-2IRAE I S brdl, BRI, HEh R
RBORE S 05 FISHUT V08 9 e 9k M b i
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5 R MR A AT IR A 2 AT, 15580 WAREE T *T
PG 5 AT HE BRI 5L, &l 9 fE S
MBS H 5 575, oUW TR
gh . FUA LRSI R v 82 B (S N,
A LT bR 2 AR T, 45 e sk, Rk
T T TR IR SR AL RS, HER-22E A
SERLAE 1T S YAk b, 175 Jetafh £ 4k m 5
HER-2ZE R # (1) 15224, 175 Qe ik il £
AR, HER-2JE B IR 3E, 2RX I A2
HER-2JERIELIEY 1Y, & B T 175 R ih 24k
ShE, J& TIPSR, R HER-24E K47
Gl SR WASS SERIN (= A e eI VS
TR 175 Je R 2 A4 = A BB PR 45 2R Ak,
FISHA A7 S50l PR 52 A, S 6 iF ) G
PREF 2R B BT, DT 5 8 S VK S R
KT B RALUTFISHSTHC 7 VAR
HER-23 RPR 25 (56 LU R R REAS S 56548 L 35 /b
YanoZ 5T T 2000 F AR VI BRAs A, A4 N H
THC 7754 23% W I HER-24% (i %A, FISH
T 2T% R WIAEAEHER -2 JL R4 38, W5 75
#86.7%[(2+)158.5%, (3+)488.2%]. Hofmann
2GS T 16891, THC S FISHIR —Eidkik
93.5%, H:A 11 HIFTSHBH I, mTHCEPEo-
H)EATEEQ2+). AR FR b R TR LA g e £
(A S8 (P 8 G £ ) LA K% 5 s JfnJga S O P B Ay o
LR 5 R S HC S FISHE I 45 B w22 5 —
BT B EIHC 5FISH S0k st 45 1ok
86.9%. [P A P HIBHER-2/neutk (11 %
LR P 76% A (EHE A 3. HER-2BF 504> [
PPN K 7 B P HER-2 3 I THC 7 ¥:3F
I GH I 1) &8 R A7 238 (chromogenic 1nn situ
hybridization, CISH)Z: R BEFF A XK 45>90%,
THCVF 4> 2H) R I 77 & 2 ] R BRI, $27R B
FETPHER-2VF4r (3+)id ik g R Y5 T4
Y38, T Al R SR A, 7
FIHCHK I &5 v T CISHAT I 25 3L, wfig 517
S YL AR IR 2 4 DL TH C IR B P 25 PR 25 oK.
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WA AR SCRF17 5 Gtk 2 AR 2 38 IITHC
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ARSI N FTS H 7 1Al 28 TH CHIF 5 24
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2IFISHY SRR AN, 600147 /EHER-245 A
P14, HER-2JE K9 38455 %4 69.77%, (KT 1H
AMHRAE. PEFTS HAL I B 1 265195 1 v, 5
10%1(38.46%) Ky 2 fi5 44, 1641(61.54%) 4 Hifif
A&, THC HER-2(2+) )44 %) 15 F IS Hy™ 88 25 1
AN, 6BIFISHE A /EHER-2JEPR 41, [H
PERF A % 4913.95%. 3741 B ¥E 595 61 7 45 20
B1(54.05%) K Z 54K, 17611(45.95%) k) Hfii4.
HER-24 1315 5 3 R 38 10 175 & 255 (5 AMR
WA, HEATRES AL B 175 J Ok 2k
L E B4 R, SEUHC HER-2(3+) X2
Joi BIHER-2E PR 19 75 & A% T4 O [ 41 S0k
. 175 G OAR 2 AR7E B ETHC HER-2(2H)
B 2 W, S 25 R4 RTHC HER-2(2+H) M)
P91 0 BEFATF IS HAS I LARE— 2D S 3 R 4
a5 L. RN BT T 175 et R 2 A )
PREAS—, A5 8230k DA>3AN SR 0 A 55 /R 4 i
W R BRvE, A8 SOk PA>2. 254N 4 015 5 /44N 4
W R bR, A< SCLA>2. 254 S (045 5 AN 4 i
PSRN M E T N P A (X A NE s e X = )
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PR DU R 2 A K
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TG, AT IBHLBkIE % 106159 514 TFISH
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HHER-2JLPIR A, A Herceptin#E i) 2511 (4
Mt 5.
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