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Abstract: Postoperative asymptomatic patients with early cancer (lung cancer) have dormant disseminated
tumor cells (DTCs) in their metastatic target organs, and the proliferation of these DTCs is the key link
leading to clinical metastasis. The development of therapeutic agents to maintain DTCs dormant or eradicate
dormant DTCs will prevent tumor metastasis and break through the bottleneck of improving the overall
efficacy of treating malignant tumors. This paper reviews the methods of establishing in vitro and in vivo
research models of DTCs with dormant characteristics to promote the understanding of dormant DTCs and
improve the research and development efficiency of anti-tumor metastasis drugs.

Key words: Lung cancer metastasis; Tumor dormancy; Disseminated tumor cells; Circulating tumor cells;
Research model

Funding: National Natural Science Foundation of China (No. 82174017, 82174245); Future Plan for
Traditional Chinese Medicine Development of Science and Technology of Shanghai Municipal Hospital of
Traditional Chinese Medicine (No. WL-HBRC-2021001K, WL-XJRY-2021002K)

Competing interests: The authors declare that they have no competing interests.

 E: KRR FHEE () S48 REE P CEBRA L TIRIRIRE W IEHNT B 2
fe (DTCs) , HIG5E 800 R R A0 REERRY . TR ERFDTCsHR IR AR B ARIRDTCs 89 74 77
Wiy, AL GBI A, BT R AR BRI AR B AL A ST IR R IRAF AR B
DTCsth P ST FAL AL 6 7 ik BEAT 4R 38, AKIAREE 5 & SR ARDTCs 89 IAIR, 322 SUAT g 4445 2 4 49 5F

P& &,

KIBIR) . ARIEEEAL; RPUBARER; BTG e M, VRERAY G ARy AT
FFRL R (R R BR 55) #R1RE5(OSID) :

HES%S: R73-3

0 5|5
JERE U G E NMER, Atk SRR ok

IgiSEER. 2023-06-01; {&EIHER: 2023-09-06

EE€MB: B aXHFALE LR A (82174017;
82174245) ; LT PEER AT RIAAELLETR R
( WL-HBRC-2021001K; WL-XJRY-2021002K )

EFEBAL: 1.200071 L%, Li&FESRFHET P
E E A BAT P, 2.200071 L&, EiBPEDXFHE
o B ERATEIERES PO

BIEES. wadE (1973-) , B, HL, ZEET,
EBINEFEL LG EEMEGIERS AR, E-mail:
tjhhawk@shutcm.edu.cn, ORCID: 0000-0003-1577-9179

EEEA: WAtk (1988-) , B, Hd, AR,
T BINFE P E S FFACTCs/DTCsFy v Al i #5745 44 25 72 HL
B, ORCID: 0000-0001-8739-2489

.f.

TPE AT, AP iR A T R
i BRI 7007 A BE T
T 7% 2 S O AR PR T e R B
AR AR (CT. PET/CT) BHES™, {5
R 12 D S0 s A8 A O B T R e
ARSI P IR, XS R TR YE TR, 2R
JEFHET IR IR A SR AR M 45 2R, Sl LUK
SEEArFRLIIRYT, LAB IR A e B i K R
IR Y ey e N RN P [T T S 2o
AR, HOmAb e B R A A 1548 %~78 %,
1, e BRI R R A A S A LR RS YA
PEITERXF SCHE PR AT T 1, X n] e 7 B e 7
I 4R e il s R AR AR ) SRR



* 1128 »

AhYEBRH 832023 F 555045251187 Cancer Res Prev Treat,2023,Vol.50,No.11

&R 40 ( disseminated tumor cells,
DTCs ) J&4& A i i 20 I 40 i ( circulat-
ing tumor cells, CTCs ) #M&, 1R AL E G
TEFEATIE TR AR A ™ . MOk 22 (O iif 95 %
WY, dmE ol . FLARE . A0SR S ) AR
H ARG RAR 2T I A0 HE A R e R AR, TRIE
bR RS T CAnX g . k. JHSE) thiefF
TEA FARIRAR A DTCs, F1Z RT3 146
FOR WA RS ), (H 38 2 28 00 Uk 5B A7
DTCs", ERANL, HATE FRIDTCsH oY 4%
IEERIAFSE o 3, HA ot LFLREDTCs b 53 i
iz sk FE A R T LR A K A B £
H# R B ETERERAIB T FEA S RER K
o HartkopfE sy & B, 7601 7L AR5 A
AR EBE, DTCst th SR ILE L EfARZ
[ JCAH S, H SRR MR 9 . BRI
R ELAR AR L EE PHYE AR OG,  HOR SRR T
WistnE", MiRehulkovaZi:!'" % HqRT-PCRI¥
D O I A /I 200 it fii s S8 1 A7 S i R0 -
CTCs/DTCs#EAT TRl , AZBAJG B CTCs/
DTCsHIfATE S5 2 W AR A G .l TIRIR T
DTCsHEWTE AT #1431 H0 367 Hh A Th , g
PR T BUIG IR R B AR FI R E AR T 1Y Gk, AR
i H i R _EAT i = o S R AT R IRD T Cs 3R
Jrets Ik, B AR IR RFRIE K IRDTCs
RN AMIFFEBRY IS4 TORBIRAIL I F0 25 4 I K it
5%, P4 B AR SRR K BR D TCs 7R Y7 24
Yy, TS A A MR I R R i R, AR
SCHk EA RIREFE AU D T Cs A PN AMIF A5 Y f) 3 57
ik, BN Wk R T LRIR

1 EHRERFFERE S AN R IER R
Bar

Ry 1 AN AT S A A L AR S S AR A
T ST B A AT ORI AR A %) g 20 L ARG
JeR 2 M A PR A 8 T o 2 A 4 A0 i A K 5
fil. BRMEFH=H . AWk . 3DIEFHINIE
2N -5 G A s R S R
11 ORBR R 4t e A S 28 i
L1 AR A AR il A58 5 g 24 i 422 e
FMEEH2DREFR LN, F T 200 165 200 e =2 ) 7 2 f
FTDAARI G AE , Y20 B 2 B R B R s, iR
A2 A Sk ARIRIRZS . SR % R Il E
AT A 0y g 4n i, anEi ) AR LN CaP 4 il |
JEE IR MIA PaCa-2411Jd . £ 2509 He LaZil i A1 i Jit

US4 %, HoAe gn s B 2 agmnd, (54
B G A TS

1.1.2 BFRPZFHR 00 255 55 3 i 1l
W, Al R A ARER AR . Feng%
WFE & BL, o 7 287 R I (G I v Bk
0.05%~0.2% MR ML 557 ) SEFeg a4, w5
SRS B AN A AR IR Ak, Malladi®
KA 227 24 i R 3R 345 7R HCC1954-LCC L4
JEL, AR R  R E ARBIOCIR A, PRBIR A DG 2 [
Bk B B, IF HP-ERK/P-p38H L% i & [
i,

1.1.3 ZEREFAER @M aET=
ARG FRA N RS R BCR M 2 100~500 pmol/L i)
CoCLyELEALFRANML, A FfRd A0 M 7E0.1%51 1 %4,
W T 9R5~14K, AT 0 40 ik A PR HRCER

Sel17]
(e}

N

1.1.4 25955 i Mo IRIREC Y 32221 ALY
254 LT BRI BH i A0 I o A, M ART
Yy (g, LA, FH MM ER% ) Kt
) 3% S A BRI A0S, TR AR AETE B I AN LT
AL FRIRARAS, Ak, NajmiZEffFss K3, K
i 200 i o 380 Uk A T A e AR 1 1 A0 B AR
REFE, FFmsESR IS INEGE20, R 1 i 2
B ZhiE APRIRIRZ"", MiDi MartinoZ5#F 58 % PH,
T 750 fg 5 2 11 L AT 15 I A 3 i 98 4 i Ak
FARACRZAS 7R
1.1.5 3DRFFRMHEM SRR (1 B RS
HIR AR ) s A& (RESR 20 1R O N FR K 5t
B8 ) BIRARL, I A KRR, X e i N
A K IR 20 £ 6 B AR [) R AR AR AR 2021
KeeratichamroenZ& A/ 57 TR, 4 Ilises ASA9 40 il &
TR E A Matrigel P 5 IR, A2 i APRBRR
AP BRAh, K b A A TR AR B ) A
TR, TR AE R SR A 3DERIR (A 41 i 7 th 2L
A R R IR B R AE
1.1.6 e 40 A 6o 8 4 i L % R B Li%e
FERBL, 24 FH A AR SRR AN i R A T AL
FRIF, BRI Y DL (PKD1 ) Al
1% CREB LI i 41 i PC-3FIDU 145 41 it i
ARBRARZSY, Pradhan 3 i Je 5 732 5L 97 K
P, AEFERE T4 (hMSCs ) RI{EEER+FL I
A, B E JLSCE A (hFOB) #IA] 1%
SER+FLIRE AN K A R

M2, PR i, #ReT &R B
DRBE AR 11 R A, 366 5K S 440 it T ] 4 o



AYBBRG 3832023 F 555045251187 Cancer Res Prev Treat,2023,Vol.50,No.11

* 1129 -

LA DR BRARFAE (3% E50E P 2 B AR S MR 9 B
1.2 PRARHE B R 20 M 1) A S s A

SR eI e R R L B, AR RSP T
TF R 5 00 7 SRS ELAT IR BRI 1 i 2 4 B
SR 5 K AN I R T AL R B A, I /D A R
20 i 432 ol 21) 2 BT P Matrd ge | J5e 40, 98 £140 200 L 5 3
H, BPRT S HOA R IR FFAE 9 DT Cs RS MF 5% 45
R, A, it B AR R RS AR B Y
Ji9R G PEER R A, I8 T i) 5 IR AR R S AN [
KA AN SRR D TCs A 7L 3%, dn i 4
Mo CE ) . FFERANM () ARG AnpE (i)
AR DI RS I A LR (ECM) |, Aifig &
Fr (MR ) | LFYesl B 8 U RUZ R E
FAE Gl L E ek, BRI AR RSN S B
HRIREFE O DTCsIFFEAR T

2 EBERIREEMNBHMEAREAARERD
Bir

R LR A B A, Tzl
JEE WA R A7 R R LA A i TR R S
FEIE TR MDTCsi H LAARIR AT 2R AE 2 1A
W, AR OR S M ik, T AR IR 3
T ORRRAS, A IR R kAR, B
B, R PN G 2 B M AR IR 2 A TR g i A5y 7
AFELUT LR
2.1 CRAHEA R ORI A iR 40 &

T 3o /)N BRI P 3 52 0 o 4 A L B B MR AR
MR AT AR M 22 . AslaksonZs K /N FRFLIR 4T
YA, SE e SR KO SR RS A, I D/ U
I+ 432515 3 Thioguanine fllOuabainifiyf 25 {4 T07
2R, ZWFST R BRAT L 40 i 5 7% 2 /)N B i
WEFIFRESS . AIR R RS 4t s T4TO74H M 20 LA
RS PR RAR 1T AR AV AR A /N BV N . Y AR
NN ONK 40 il 5 CD8” TR I, 4b T RHR
R T HIATOTAN M 2 1k ASEEE Y], Fe T8 BK %
R0 e Ah, MorrisS e AT T/NEL
A D2.ORFID2A 14 B 55", D2.ORFID2A 14 fid
FERAN2DRE IR N R, A G G
ZE5E, SRMAE3DREFE | HREFRAIRA/N U N F
iRl D2.ORFID2A L 204776 %5 B i 1) 22
5, D2ATZAE AT E /I BRI il A R Hp T R e
kb, MD2.ORA AL R R MR, HILL
PRAR AT A S A7 e Y L BT 4 SR R,
ATO7ZH A FID2.ORAH L AT FH 4 d HAT IR IRRFAE Y
DTCsRPWFFARRE

22 FAEVEESDTCsiE ARIROR S

3 o 45 A Mo TR A R P PR B S I B OG, B AT
SRS SRS B TP YD TCs i AMRIRARZS . Kno-
peke EWF I8 K B, TE T 41 iR A O S AN
WL TEMKKA, 0] R R A i b
Ui ARIRRAS i — B MKK4 & A R 1),
PRHE B4 e 20 i 25 E A S5, ST K3 %
KB M, R R S A DU IR R R
TR R Gi Tet-On, RSP30S Fi 91 A9 ol 0P SR8
AN MK KASER ,  BIVAT7E /N A N 7 B IR
IRASHE D TCSIA BT FE AR
2.3 AZAPORHIR R 4 A

L AR A T iR A AR IR S S,
FLAT DR IR FEAE 1 e 20 2 b 20 /N BRI . EA
BB ET S (ARIRDTCs, — FLIE N T 8028 BY 1 IR
Be, HFESL T MR MBI Z S, S8
Hi AR RS AR A, R R FE RS kL
MR B EDTCsIRIRIF AT 45, Bt
PRHIR P B D e, % T X, B ARF 45— S5 ol 114
IRSEBREERSRRIE, ANt

B2z, il Bk, ArAE/N BRI R
WIFA B B MR IRDTCSHFSY R JL T b Rp
R ATRFSY G 0 S5 DT Cs PR B T80 =2 1] 1 56
L) it e AT ) A RIRDTCs AL &40

3 B EIRERFFE DS B2 40 R 1R P M ST AR B
A Nz F

P A RIS D TCs A N A MR A5 |
A FHF 58 DT Cs PR AR F 3800 1) I 45 < T 5 BL
RIRDTCsHIAEIEHLE . ARBRDTCsAACHIRHIE . /K
IRDTCs SR Z M HAECR . ARIRDTC sk
B WE R A ML IR 254 5@ ik SR B DTCs ik
W5 AT P S B E PR A, IR DAL B I e
BiGE, K nl gE SR B 4ERFDTCsIRIR 3 58
MR BRRIRDTCS IR YT 25400

DTCsHEFERE 5RO 5 % )
K. CAMRRM, R O NK A ] 8 1t 53
WSINF-yoki DAL R DTCsHE AKIROIR 509 #5675
Z R AL IR DT Cs [l FE 32 BINK A LA K T
52 I 240 L P 8 42 i Ak T AR BROIR S 275 e M e
F£HHCD39+PD-1+CD8+ T il &7 5 3L I 9
DTCsPRAR Y 3= a0 At s SR 2L A 2L
i 9 4 ) P T v AR O BT Ak T AR BRI S BT
FEEHE T, NG2+/Nestin-+) 0] 7857 T 241 i o] 25
LIRS AN AL FARBRAR S eah, B 86 b i



« 1130 »

AhYEBRH 832023 F 555045251187 Cancer Res Prev Treat,2023,Vol.50,No.11

x1 BMARDTCsIRRIMNER T AR ER A

i s B
PRH e AR BAEDRATIRE, TR ] A PR AR 4 Vi3 e 5 A AT 5
A A A ibIea 20 5 e A A B A T
BRI PR, AT DR ] 8 DA o 95 40 IR N o R A T
Z AR ) g R ORI R 2 B ER R, AUl R 5
TS I e 240 i
Bty it FEE IR RS PRAFAIE il #1532 A A 1D
RIS i Bl PR ,  F] A5 e 2 A1 A5 il 6 A T IR 240
SEHSRA Y Pl RS PRAFAE BEIRAATILT,, BAEXERE R
SRR 3DLHFRIAY BN RORSE, ST S oese e, BMEXMEEEOKR,
DTCsHF 53R P AEER (SN AT B s T e 2
PRI HERPEIRIRZN R R FEE IR SEPRRFIE, $AF 0768 KIAE FARMARES, A IS S
DTCsHFFERERL AT S PRI T4 PRPEIE IR LS TR R
PR RIATRI AN FRSIRPRSEBRARIE, 48455 i PRBII AN AT 28

Table 1 Advantages and disadvantages of various in vitro and in vivo modeling methods for dormant DTCs

Model

Advantage

Disadvantage

Preparation of  Cell contact inhibition
dormant

tumor cells Nutrient deprivation

Is easy to operate and can obtain a
large number of dormant cells
Is easy to operate and can obtain a

Some tumor cells are not suitable. Tumor
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Tumor cells are prone to aging

large number of dormant cells

Hypoxic culture
tumor cells

Drug induction
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Can prepare a large number of dormant
Consistent with clinical characteristics

The tumor cell cluster can be obtained
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in the process of passage

Only a small number of cells can be
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It is not easy to prepare a single tumor

by simulating clinic cell

Co-culture

In vitro model for 3D co-culture

study of

dormant DTCs
In vivo model for Metastatic dormant cell line

study of easy to operate
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dormancy

Inoculating dormant tumor cell Consistent with clinical characteristics,
easy to operate

Consistent with clinical characteristics

Simulate the tumor microenvironment
in vivo to study the interaction betw-
een tumor cells and immune cells
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Controllable duration of tumor

The culture conditions are complex, and
the operation is difficult

The components are complex, the
operation is difficult, and it is not easy
to separate tumor cells alone

Long term dormancy makes it difficult
to activate proliferation

Controllable genes are only applicable
to a subset of cancer species

Tumor dormancy time is uncontrollable
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