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Abstract

With more and more individualized and precise diagnosis and treatment of tumors, the detection
technology of circulating tumor cells has great application value for prognosis assessment, guiding
treatment and medication, and studying biological characteristics of tumors, due to its small
trauma and high repeatability. However, due to the low content of circulating tumor cells in peri-
pheral blood, low detection rate and high detection cost, the development of detection technology
has been limited. This paper reviews the current methods of detecting circulating tumor cells,
hoping to inspire us to explore more efficient methods.
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1. 3]

1869 N 2= A= 7E A1 JE I H 30— b I 48 6 5 7 G 43 380 740 Je e 40 PR AFLABA, - i 44 DR 118 B firk 98 48
(circulating tumor cell, CTC) [1]. CTC 2 F Jif 8 25 23 It 7 35 N Iy 408 30 140 Bl e &4 P o sk B A 1R AR 9
SHEART DO M CTC AT/ S 1H 8, R SR G IR 1297 TAE. BT g+ CTC mf LSk
BF BN HE N H g A R R LSBT ROR, TRt S — A A R S s A A AR b, A CTC
Pk AS (045 BB Sy L AXTHI[2], % 5835 M AT Im R R i AR R AR oK . 2R, T CTC fE4MAE
b, KR 107 NAMMBEE —A3]. [FE, HoRan i B A 5ot B H o E s N RS A .
XL R AE CTC 7 & HEUIXERE I R, N CTC R AR K B RIBEAS . ImEk, MEALDFHAR
MR R R, SRR BRI A AT, B AU CTC R & e KiE . (HHFI{UA cellsearch
ARG E FDA fitfE BT, FRROy—Fhbr R I 7 (4]0 %A NTT 5T 7.5 ml SME L, 78 57%H1 51
e 37%FLE . 30%45 W B AR =2 A CTC, i e & R & A B e B FEAS LT
HIXFILR[5].

2. BERREEHE
T CTC AESMR ML (0 BLAE, AW CTC B 26 75 2046 O b B, (8 F3EAT T — b 4

8, BB By CTC 1'% 4 A D40 CTC Kl B AT Bt MR A ) w8 2B BEELEON CTC #4783,
(B4 £ 47 cellsearch 55408 K 2 BRI 5k 15 A ik 1 % R AN /] 1 ' B2 SR € B CTC Az I

2.1. IEEEL

MR CTC 5 20 B B A0 B % FE L ARAROR /NS 4 B I LR H A e S A B A 5 7 T PR 22 S Pl DA A o]
MR EAT CTC B4R, Fh s F A RS CTC % FEAR-T (L2400 B i 456 FH 185 26 B 5 v 5 AR%E CTC B
A3 R 4 7 e P 1) 96 5k 43 B89k (isolation by size of epithelial tumorcells, ISET) [6]. M4k, H1-F CTC
BATE KM SR, FH CTC MIEHAE R, A% & @ m Bikik s & CTC [7]. HA%EHEK
P CTC B HEmM LG, @i ifik A m i RHE AR T CTC 48], & T B M & &%
FERI R B AR . M AEAR X CTC W& LR/ LR AR T AT Ul /i FIR, B T#3 s SiE0
TYUAFRIC YL, BT LB G R 2 B3 A R E S AR IR CTC, MM R CTC R 4. (22, Xf
T e BRI 5 LA ARAR L) CTC ME LA B/ SR, Bl T3 R R R 2 hn 54, BSREa T
B, SRS EERN CTC A, R K.
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22. RIRESEE

BT Pk -5 R R RS A IX — R B B 3R CTC, & H TSl W e el R0 w3072 1% VER
i CTC R MHEFYEPUR, @I U EYE “A 7 B (R SRR i . AR 43 257 [l A
[ SR 53 B 2 B RO B 43 8 0 B 20 B AR I ) 3 18, & — Rl AELEE 3R CTC N B AR 2 8 5 %
FH I 2 B RO Sl 43 15, A —Fda A 2 BR iy A CTC MM gnie, M (el E23REL CTC 150 & 77
%o TESLPRIEAMET, PHI%E /> BEAN IV 5 AT S 0 AT Ak th 28 . K240 CTC B R E R 41 i
Kk ik b R KL I 2B 1 (EpCAM), R EpCAM HifA Tl CTC M4RBEREH B ik, sl CTC
(IRH 23 B . TR A ET A SRR T AR B BT R CD4S R 1 48 i A I b 43 B 9 25 Bk, S8 CTC BRIP4 &
(9]0 REZH G & LI T UL LT, B2, BT MEas b 100%5: 5 Pk, JEA
J2 BITAT 988 4 0 0 i B R S e LA, IR BR ) T 2 R AE SRR A R B A

3. MR AR K ls K B A

BT UL BRI E SRS R R TVF 2RI ARSI =R . HEIH BTN IR, iR — P e A
1 CTC K7 5. Ak, EHEMIRMERIN CTC T BT RN, I BT CTC HIE U4 E
X, EpCAM +/CK +/CD45-F A2 FH SRR CTC 5 RS .

3.1. fiulf - HuFEsEm

G IE REER 43 B v (immunomagnetic beads separation, IMS)& K EpCAM LR RAERIER L [10], F5iEk
5 CTC 456 )G, B AN 7R BRI (R343R CTC, X2 B H i 2 1 — P4l 7772 . Cellcollector
56 BIE K — IR I HEH EpCAM Pk H 22 BN NRE K, 7Egikiit BHRE CTC, 1E 24 HlE
SEBE A, S 22 B8 L I ZRE] CTC [11]. FIHIUR-PURS A A2 CTC BAEmMAiE, A
EEFIN CTC K2R EMEE, MeLUHAT T AN, TR 4 i e b 5 18] 53 %% 44 (epithelial
mesenchymal transition, EMT)IL %, 7] S 3UMR 40 fu i A 10 b B R PEE 2 [12]. Rk, A 223l o Ahgr &
FRid(WIZEAFE A, PSMA, HER2 Z5)PUKGHI CTC [13][14][15], {H H AT¥ARIEBI AR

3.2. CTC R HEAR

TR R EHES PR B S TE A AT ) s CTC B Fr, 200 A Al [R] A ) F i 8 4 B e 25 40 2 4
A FRRFIEBEAT A 3R . — KO B ] DAMEEHES 78,000 2~ E4% EpCAM HUARIAL &, 1ML
FEARSE RIS i ISR A ) CTC [16]0 [EIR, @RS BRI TE B RN BRI, 0 7R s
SPUARIR A i TA), AR IR ZR 1 51 26.3% [17] 1T HA K BH A CTC-ichip HR 5 20 B iR A4 R /N e Jid 1 4 A,
T W37 P 0 3% A e R REERARAC ) CTC [18], XI5 it 2K i b & 48 SR I F R $ ks HE o
S22, Toner &KW cluster-chip A& 5ECS B i 19 R TR I H Iy () CTC FHuBE[19]. &5 F L
REAETTE A, SHEBN, BlRTEREN S, RETIRKRME .

3.3. EERRBIRAZE

205 AR R AN R T ZEISTEA RN By, #FA DAPI+/CK+/CD4S-R A7l g SCh CTC. REA
B R ENE MM SO, ERERBUR ST /R B TAE. Cell search {38 FH 17
VL4 A £E 2% (microfluidic, cell concentrator, MCC) [20 ]38 iz B A5 48 5 A 7 B8 /N B W0 X 38, M4 %8 7 1R
AEFIE] o 177 Imagestream J8 R A% 4t AU A ML F2 R 5 900 B REE S HEAT 40/ 73 T [21], 1ESEIR TR 2
HHEER S Cellsearch R4 L4 ERIZER22]. REWM, KEZHK CTC WA ETEFEAT
SR B R, BT R AEEEE. 2SEEENTOCRETTEAEE SN PEE, T EME
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A ELFEAHEAT CTC iR . 4 Epic Sciences F A It 44 A0 f b S HEAG AR B3 b, {80 Ao i 0%
Be & 23 HE R BAZCRAG I CTC. A4 EAe3IE TR RRE g b BRIy REEH 300 5MH
ZAH, AT 0.5 mL (MK . FIH CTC Efilikar It 38y dh47 Gut, &85 40 A & A CD45 34k,
DAPI PA S — BN Pl Bl 59O RS N R I o % T7VEAE 66 BIEE/ N2 o it 2o
W, SRR H T 45 1 CTC Pt B [23]. L7 &% CTC W NH RIEH Fasteell Il CytoTrack. R K5
FeEF B H 455 A (fiber-optic array scanning technology, FAST), il it & 2 HEAG (1K) Y6 £F 2 & 1 W 820 [ 56 T
LS, AT SE RSB [24] 0 17 f5 2 UG a4 40 58 W 82 IX S PR A5 A (Cytodiise), {5
Hotpe i o] BZEHEAG 1 ACA A, FERR A S e FeRES T O T IE S R S A [25]. H H AT M=
R AL PRAIF 5T LA B LB PR R A S A 1

4. 578

SAE G A B PRATE 57 e 1R 2 R AR AT RELE IR % A 0 R S22 IR AR [26] - 2R T L B4R
BAEAGR S MLE REFR S N 0 B0 5 200 T R O I PP A R AN EAR . BRI, a5 CTC Rl B d%
A B IEAERERS v B0 PR A L X B I A VLA 88 f - S 7% O 51 S AN i 7 4 B A S SR
CTC &G EAM S FETI R H] 28T CTC ARMBIAR M SR . TERMK) CTC Fergirelm, (ERIxERE
Ko BIBE, g CTC SRR B 5 th /& 2 {7 CTC Rl AR 7 ZE M P A 19 L

O BR MR BIAE CTC A R IRAFIRT,  (H T MR A A R I RBT FC 0 SCHRARIE - LT
BHEG L Cellsearch FREGLAE PN AR B I990 [ B G e b, HAR AR LIS 8 EpCAM. B4R CTC
(1 _E BERFE A B EpCAM AR TR AR R AR I 7 ka8 B 3R H I, (B — 28 b 2RI k469 CTC.
Hbr T4 EMT B8, bR AR R 0 2R rTRE L CTC Al g R BUBEAE, Bk, ARRTF 4K
S S v AR B o CTC AR B R EHRZ 0 — N7 ) ol S BT A AS 2 CTC 277 & EpCAM+,
CD45-. CKs+RABARIAML, FFARE R T IERIEAMIBINE, LR IHEA Rt — 0 Bl R B 7T &%
UESE. gbAh, T CTC RIS TR &, o R R I PR 2 PR BELAS o e 3 S 3 AR e Ao I A
Xt CTC KLl I PR L fr) 5 H 3 Je okt 2 BRI HEsD /L. AT, CTC AR IR i 2 MR AR T IE T, A
AT, CTC AR/ TR . ARRAENRE TB MRS W . HURVHE . MEia)r
HORHE T EEAE . BRI BOR K SOE MR IR, CTC Rl 2 £ Il R 236 AR 5 95—
J# 2 o

SE ik
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