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Research progress of circulating tumor cells in gastric cancer
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[Abstract ] Apart from current clinical treatment methodologies, effective biomarkers are required to help with early diagno-

sis, early prediction of therapeutic response and early prognosis of gastric cancer. Circulating tumor cell (CTC) is a kind of tumor cells

originating from tumors to peripheral blood, which has been confirmed to associate with metastasis. This article reviews the biological

function and prospect of CTC and its significance in the diagnosis, monitoring efficacy and prognosis of gastric cancer.

[Key words] circulating tumor cell; gastric cancer; diagnosis; therapeutic response; prognosis

0o 51 =5

B LA R R 2 — KR e
HTEQH HARMEE LA E =", 2018
MR EmHRARA10347 , ERREMELNR
TABATIFY, REZFEBAMKZ —, X
WEMATERRERWY ., BREEHNSL TWEE
R OHTEZENERESHLFES, G E N EE
LW REE S rEATEY AR A B,
FAEHKLEY FREBITUFR BT AT H
FUUNEFEERESL, S HHD R YR, T
HEAR, T EELE, Hk, 8™ RN
REEREGERENEARRZ -, BBV ELER

E&WE : BEEHE AU 5 H (2017YFC1308900)

YEE BAL:210006 75 5%, 5T BER R B JE i mt PR Be (R St il 26—
B2 e ) I R (RE SRS 2R3

BEEE 1544, E-mail:cuijutang711@163.com

RN E RN ST A AL,
BEERERATZERE, A REMRERY AR
RN R TG RS BBy

WM. BHEENAUNRANMESE, E I AE X
W, EXRERSFEMWEHH A TR EIRE
GHAT, BT TR R A B Bt ey
W EMEYTERHET RN EEZNRA, B
IR Bt 26 9 (circulating tumor cell, CTC) 247 £ &
IB] B J6] g A B R 20 A R N b B o B O, R DA
By 8 R 2 W R M AL, A Uk CTC &£ 4 % 30
An BL R BT R B R 5 il T R A E T
BB E — 4Rk

1 AN ik
CTC # JF5 & ¥ DL 3E # 2| 1869 48 , d M A #| &
Ashworth 5 K & 3, 52 LK B 8 R & 3 % 5% 3 AL I

V& TN ML 18 TR B & 2K 40 B AR . CTC 7 ik o
FEMA K 1~2407", AE M F CTC £ FE LA



R EBE 2 2019 4 5 AR 21 55 3 W] Military Medical Journal of Southeast China,Vol.21,No.3,May, 2019 - 283 -
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WEG, RO B G EN G g a AR
KRR FFE TR, AERE A E AT
(circulating tumor microemboli, CTM) , £ — & 4 1F
TR R BN RS M M AR KBSk
KA RBREWREY #H,CTC L a0z 4% #
BEREAMIME, AR R REME TS S
FERE, REMEF N CTM 4 &t CTC 2,
HE AR RS Z CTC 1 23~50 1, LA B Aty
BHBRMEEE N,

CTC P ¥ 5 Bt e 0 ik 98 F & 1 UL, i e AR A 4
J & AL A o F 2 A R MO0 BB R L. D0 R 46 B

96 2 B L B 4 R A b F- 18] JF % 4K (epithelial mesen-

chymal transition, EMT) , # 41 Jig #y 3f 5% #0 12 22 ¢
B hm, W oy L E IR B R, A bR R R R A
BEHAREREXEER, EMTEELA N L
AR A 8y & 3k T (e b & 40 B 35 i 2 F EpCAM
A g A B ), DR BT R A 89 3k B R (iR
7% % A vimentin 1 twist & & ). AR 4T £ A0 E AR
& 4 He B, CTC % 7 MUE<M E=M . E>M 70 E %
xR RIE BB A CTC FH A K EEMT I
7, 50 A o o[]S 4 A AR b R4 L He B 5 9T 3
A% AT 9T B E W CTC H il A 3 (E<M) L 48 7Tl
T EMT R A = A B 157 77 2

CTC 7 i & ERA, A B H AR E K&K
B o CTCAR I B A R S & # fkfu Az A, 2 & &
AR FA LR, H P R A ARAE A A R A
EREMEERE, KRELNFHFEEREN T EAREN
MHAFHEERE, Aok 2 TR AR
Fell CTC, B B A ) 2" WBE R EAHE
AN NN i e R X
HRCTC, CTCH % &% FR%E TR 6 mE AR
(reverse transcription -polymerase chain reaction, RT -
PCR) \JE R 40 J A B Sk a0 L ¥ B % 7 kA 4
AL TR E RN RBE AR

CTC % F K i Nagrath & "8 X 7 &, @ 1L 40
J -0 4% R B4 3k CTC, SRk Mg , A T Fd kB o
R N SR B B A CTCL R R 2
4 DNA & % F 4538 5 @ 8 0 7 00 r 347,
A e T B R AR A 8 T R B E At vk i
BT A% fi # CTC R EH D W% . i T CTC
kL FAER AERGZ B, ALE
Bk — S AL B &7k, &K IR B4R & CTC
Ao By R o R R, S2 AL B B R AR AL
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21 BEHARMEAMESEFINNA FEARE
MR A EBENEE L, G R s R
BETREEEEMDHERME AETNAT K
B DA R J A BT R R TR, B B AR B AT AT R B R
B o R, CTC 5 B g JE W 7 B TR
Flwr oy E R EE R, RN EE KRR R
B M-S RN EERRRETHNITEA,

22 BEAMEAMEHEDERSHRNEA 7
WEE S L miI, o0 A I KER
FEHHRBRELERLEFRETIS, B8 X
FWMARMBTBZAREZNFERE™, B
BEEAFRENXRBEET RN DN, 5 EHITHE
BT BRNATOHWAE RIS AERYE
REALAF N YRR AE,E TR, FRE AW
B AT & 4 75 CEA . CA724 . CA199 #1 CA242, {E
AN REULACERHE A EH, B RE R
HMEBERNEANTRENEAEET N,

B &' CTC A B A2 1 mm By 75 F 88 34
WE| ¥R EFEAWCTEE ER T R4
EAHLET B B 1% (PET-CT) 3 3k F 2| W A %, B st
HKFEME,CICT AW L ENEE 7 ELE
FERA., BAFREEXVCICHEY, TEBAHN
BEMpm>, AUFELE BRI GERARLIN, BB
RENADFNCICKFAER THEREHE
W EABNIE,RACTCHB THE B RN
YW, Kang %87 0E M 49 N\ 116 1] B J& & 3 #0131
SRR RE R, KA AR B A
(FAST) 4% it CTC & %1 By & /& 7 31 Wy o 09 s JK RL
A M E,ROC # 4 & 7~ 7 CTC B {8 4 2/7.5 mL 11
M CTC % 7 B J& A0 I % X BB 4 00 R GUE Fo i 5
M, 4 By 85.3% 1 90.3%, %k W CTC B A 1 W
HHEERHLOMWEDRZDNBERA., |
TARGR P AR KRE ARALE FHRHEA
EEF FRCTCEEWNERTR, A FEKRMFE
A% G K B 3 — F 38 3E CTC X2 3 B & o 4
Bh W, BRI AR D B R W e b B A R R B
B,

23 BERMEARSBEEIERFEHITENXR
R A E B EH CIC 5 TNM 4 f o o A2 5
fim B AEK, TSN FH HEADNTX,
Yie %7/ % A RT-PCR ## ELISA 77 3 # Il § J& & &
Ah JE o # survivin F 3k B9 CTCs, # R K 45.4% , 3
7~ suivivin [H M B CTCs 89 H B 5 Bk 5 2 0 & E .
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WEERA K H B F A%, Okabe % '35 [ Cell-
Search % 4 A M| 7 B ] F & A CTC, & 3L CTC [H
MErEARFHpAfmRLEBAEX, 5 HMIE KA
AL T % o

46 TR R M A e KOk R 4
R ERMEEEELCTC, o RAE -1 HAIl-
IVH# B % & 2 5 h 84.6% F198% , 4 T1-T2 # Fn T3-
T4 31 B & % 4 5| 41 81.3% 71 96.7%, # NO N1-N3 §
& B 45 K 81.3% F1 96.5%, UL b 41 Bl & CTC # H
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W% ¥ B B EpCAM'CD44" th CTC % B 5 fit /4
By 2 2R R R R R AR R, R B R CTC
ATUALEF RN MK D B HAr. MERMUKLAH
A AT AL, CTC A M ¥ B & B9 s K e 15 6 1 ¢
ERE XY RE &

24 {EIRBhEAME S BEiaT PRI A

241 MG lar b ol § BT TR CTC A
B4 By B R W, Ao & 67 Wl B CTC % B &t
LA MY A%, T EL R LAAE B AT 7 BT BT
F##E, LEVNEHRNEREAZ AT E
BCTCH B A f b RE G RFHEN KX R, &1
6 BT Ja, BT B A KT8 CTC 5 F W 4% ff %
FRFES FEEMAEX, BT ECTCAKTFHB T
TP Ak B 3 B B BB Y KO, CTC 3k B 3 Andg o=
TR, Bk 3 & W LT BT B CTC & b, H Bl
TREBAELT T E, Lee VR LA, 1
BERAHFCTCHEAAE N NITREE 2, K 4
HEBWERETRIMNE CTICHR RO T RE£, A
M, AT B R BB R P14 d A CTC i 4By
HAL M 275,235 F1 1724 TN 2] 2.7 Fr 665 18 55 —
7, AT K TSR TR B g B E CTC T HOA
2.7 %1 6440 45| ¥4 Jm E 2| 787,513 17885, CTC it
BREHMWEREMNTRLZS,

F ., CTC 7 Ak 1F 4 B 8 6 97 77 200 8 R
o, W CTC % B w9 20 A & o R 38 7 TP 767 3K
RoEHREMAAE, AELTHE, — B CTCHK
BHIE FH, g E R EHE.

242 HExMGmmist T e ks HEN
R ¥ RW R R, ¥ 697 & # ik oy HER2 FA £ B
BEHENMNET N EEF R, HER2IT Rk 2 #
BHEEERAE LR EETNENRZD .
Iwatsuki % 3t 2 # M2 £ K 1 B WE B4 8 CTC
K H HER2 R A #AT1F M, X & HER2 [ M 8y R

K MM E ¥, 31.5% X & % HER2 [0 # CTC., 7
HER2 [ 1 8 § %% % ,62.5% 1y CTC %k % 3k HER2,
U B & M CTC By HER2 R A — %, B b7 Bt
B AT A B % fr CTC B HER2 4R &, 45 4 3F & UL
BEANENET Tk, CTCHWHER2 XA E R A B
T B TR G T A ik 9T RO Y M AT R AR
CTCHRMEHEFHARBE R, FHME, HIHT
LR EET,

25 BEHAMEABMESERERNNE REHE
& 69T & 20%~50% th B & B KDY, T H W
FW T EAR, RN T ARREREEREE, CTCs
TN A EE R TR R EFHKENBEAER
E 4 Uenosono 2 7 41 Ik Fn 4 # 1 fr B9 5 08 &
HH AN CTC, CTCR M4 % & FEH KT
CTC [A M4 . 5B 4 Fn A 7 41 B 41 CTC FA I B 3
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] B CTC i+ 78 36 97 70 A 36 7 % 28 R By 7% b 86 4%
B e B AR BT T . B CTC 4,
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B e . Zheng £ WEF| £ 59% 1 1 -IVHE
% B I CTCs, T XA 24% 9 IV 3 B s B %
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B EN LY E T, AARE R, BTLRYF
CICHHEABTHRTIARTE. CTCHARER
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B, K2, CTC 42 4 R 3367 & % 0 F A B B oy &
HAERFYEED, B, 72 E T 0 E 3 X CTC 3t
BeyEZ N, % R ITHEEFNT B, &
CTCH E#HEHEEF AT, THT & AH £ FH
K,

3 4 i

CTC Wy b1 Fl E A 2442 ,CTC &M B A Lo 2
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BL 18

R CTC B A )~ 2 By B F AT & , 4 81 CTC &Y
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FRG R ERE G AT & —, AR
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ST, TURABERBR D EEREL, 54 %
B 7 2% M T 7 kA b UL A A

FEHTANE . S PO L ik ol R L
THHR, ERAEGRNFRRR, HTEREH
CTC #: 3 5 2 #1 4R., B 3F CTC 8y I JK A 2 M Rl
REF M. BRI CTC R o0 A £ W L% &
ZED TSN IERERNEE, RRMHE
WRZTBRNERNFTR ., MEREWH S, FZ
PLCTC By Al 5 AT 1 A TN B, F AR A R
BEEBRN ST, 5 RITN AL E A
R EFRAQKE, EFRNDEE 21,
BT ERFE FHTFEEFEINEARLEE
B IR FANE, MR EET W
B #ro

(S50t ]

[1] Bray I, Ferlay J, Soerjomataram I, et al. Global cancer statis-
tics 2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries [J]. CA Cancer J
Clin, 2018,68(6):394-424.

[2]  Yang L. Incidence and mortality of gastric cancer in China[J].
World J Gastroenterol, 2006,12(1):17-20.

[3] Shimada H, Noie T, Ohashi M, et al. Clinical significance of
serum tumor markers for gastric cancer: a systematic review of
literature by the Task Force of the Japanese Gastric Cancer Asso-
ciation[J]. Gastric Cancer, 2014,17(1):26-33.

[4] Levy I, Gralnek IM. Complications of diagnostic colonoscopy,
upper endoscopy, and enteroscopy[J]. Best Pract Res Clin Gas-
troenterol, 2016,30(5):705-718.

[5] Crisan A, Badulescu F, Badulescu A, et al. Clinical, Histologi-
cal and Prognosis Correlations in Diagnosis and Treatment of
Gastric Cancer[J ]. Curr Health Sci J, 2016,42(3) :238-256.

[6] Robertson EG, Baxter G. Tumour seeding following percutane-
ous needle biopsy: the real story [J]. Clin Radiol, 2011, 66
(11):1007-1014.

[7] MengS, Tripathy D, Frenkel EP, et al. Circulating tumor cells

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

in patients with breast cancer dormancy [J]. Clin Cancer Res,
2004,10(24) :8152-8162.

Anderson KJ, de Guillebon A, Hughes AD, et al. Effect of cir-
culating tumor cell aggregate configuration on hemodynamic
transport and wall contact[ ] ]. Math Biosci, 2017,294:181-194.
Pantel K, Speicher MR. The biology of circulating tumor cells
[J]. Oncogene, 2016,35(10):1216-1224.

Zhang C, Guan Y, Sun Y, et al. Tumor heterogeneity and circu-
lating tumor cells[ J]. Cancer Lett, 2016,374(2) :216-223.
Steinert G, Schélch S, Koch M, et al. Biology and significance
of circulating and disseminated tumour cells in colorectal cancer
[J]. Langenbecks Arch Surg, 2012,397(4) :535-542.

Aceto N, Bardia A, Miyamoto DT, et al. Circulating tumor cell
clusters are oligoclonal precursors of breast cancer metastasis
[J]. Cell, 2014,158(5):1110-1122.

LA, AR . CTC/CTM ZERTIE AT A AR b A BT AT S [ ).
BRIP4, 2018,31(1) 1 1-4.

Rhim AD, Mirek ET, Aiello NM, et al. EMT and dissemination
precede pancreatic tumor formation [J]. Cell, 2012, 148 (1-2) :
349-361.

W, R, BRI AR B ] B AL 5 O Y 2y
[J]. A M E BT EEZY, 2014,16(6) :624-628.

Yu M, Bardia A, Wittner BS, et al. Circulating breast tumor
cells exhibit dynamic changes in epithelial and mesenchymal
composition[ ] |. Science, 2013,339(6119) :580-584.

Li TT, Liu H, Li FP, et al. Evaluation of epithelial-mesenchy-
mal transitioned circulating tumor cells in patients with resect-
able gastric cancer: Relevance to therapy response[J]. World J
Gastroenterol, 2015,21(47):13259-13267.

Alix-Panabieres C, Pantel K. Challenges in circulating tumour
cell research[ J]. Nat Rev Cancer, 2014,14(9) :623-631.
Nagrath S, Sequist LV, Maheswaran S, et al. Isolation of rare
circulating tumour cells in cancer patients by microchip technol-
ogy[J]. Nature, 2007,450(7173) : 1235-1239.

Siddiqui JA, Singh A, Chagtoo M, et al. Phytochemicals for
breast cancer therapy: current status and future implications [ J ].
Curr Cancer Drug Targets, 2015,15(2):116-135.

FiEFE, X T . CEABKA CA199,.CAT24  CA242 £ 15 Jia ki
MW E )], BEARR 516K, 2013,4:15-16.

ooz, TR, 2 WS ARER D A0HLAS I £ R )
LR EERIL ] it A ALZRAE, 2016, 18:2838-2843.
Uenosono Y, Arigami T, Kozono T, et al. Clinical significance
of circulating tumor cells in peripheral blood from patients with
gastric cancer[ ] ]. Cancer, 2013,119(22):3984-3991.

ST, A Hr, 07, . H I PR AR 20 S i R
FERIOC AR LT YR A B4, 2016,1:73-75.

Kang HM, Kim GH, Jeon HK, et al. Circulating tumor cells de-
tected by lab-on-a-disc: Role in early diagnosis of gastric cancer
[J]. PLoS One, 2017,12(6) :0180251.

Kim TH, Lim M, Park J, et al. FAST: Size-Selective, Clog-



-+ 286 -

[32]

[34]

s EBE 2 2019 4F 5 AHSE 21 55 3 W] Military Medical Journal of Southeast China,Vol.21,No.3,May, 2019

Free Isolation of Rare Cancer Cells from Whole Blood at a Liq-
uid-Liquid Interface[J]. Anal Chem, 2017,89(2):1155-1162.
Yie SM, Lou B, Ye SR, et al. Detection of survivin-expressing
circulating cancer cells (CCCs) in peripheral blood of patients
with gastric and colorectal cancer reveals high risks of relapse
[J]. Ann Surg Oncol, 2008,15(11):3073-3082.

Okabe H, Tsunoda S, Hosogi H, et al. Circulating Tumor Cells
as an Independent Predictor of Survival in Advanced Gastric
Cancer[ ] ]. Ann Surg Oncol,, 2015,22(12) :3954-3961.

988 0 1 o9 20 6 R AR B e E 5 I R 4 31 7 R D
[J]. L Wipi Ak, 2018,25(11):754-760.

Watanabe T, Okumura T, Hirano K, et al. Circulating tumor
cells expressing cancer stem cell marker CD44 as a diagnostic
biomarker in patients with gastric cancer[J]. Oncol Lett, 2017,
13(1):281-288.

Li Y, Gong J, Zhang Q, et al. Dynamic monitoring of circulat-
ing tumour cells to evaluate therapeutic efficacy in advanced gas-
tric cancer[J]. BrJ Cancer, 2016, 114(2) : 138-145.

Lee SJ, Lee J, Kim ST, et al. Circulating tumor cells are predic-
tive of poor response to chemotherapy in metastatic gastric cancer
[J]. Int ] Biol Markers, 2015,30(4) : e382-386.

Shimazu K, Fukuda K, Yoshida T, et al. High circulating tu-
mor cell concentrations in a specific subtype of gastric cancer
with diffuse bone metastasis at diagnosis[J]. World J Gastroen-
terol, 2016,22(26) :6083-6088.

Iwatsuki M, Toyoshima K, Watanabe M, et al. Frequency of

HER?2 expression of circulating tumour cells in patients with met-

[35]

[36]

[37]

[38]

[39]

[40]

astatic or recurrent gastrointestinal cancer [J]. Br J Cancer,
2013,109(11):2829-2832.

A NG R DA S T il AL T R A R
2EWFIT A AR, 2017,30(11) 1 1151-1154.

(. =

Kubisch I, de Albuquerque A, Schuppan D, et al. Prognostic
Role of a Multimarker Analysis of Circulating Tumor Cells in Ad-
vanced Gastric and Gastroesophageal Adenocarcinomas[J]. On-
cology, 2015, 89(5):294-303.

Zhang ZY, Dai ZL, Yin XW, et al. Meta-analysis shows that
circulating tumor cells including circulating microRNAs are use-
ful to predict the survival of patients with gastric cancer [J].
BMC Cancer, 2014,14.:773.

Ito H, Sato J, Tsujino Y, et al. Long-term prognostic impact of
circulating tumour cells in gastric cancer patients [J]. World J
Gastroenterol, 2016,22(46) :10232-10241.

Pernot S, Badoual C, Terme M, et al. Dynamic evaluation of
circulating tumour cells in patients with advanced gastric and oe-
sogastric junction adenocarcinoma: Prognostic value and early
assessment of therapeutic effects [J]. Eur J Cancer, 2017,79:
15-22.

Zheng X, Fan L, Zhou P, et al. Detection of Circulating Tumor
Cells and Circulating Tumor Microemboli in Gastric Cancer[J].

Transl Oncol, 2017,10(3) :431-441.

(Y75 BHA:2019-01-22;
(BEEHE: 2 257,

&8 5 #9:2019-03-15)
B R S40F)



