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[Abstract ] Objective To study the relationship between circulating tumor cells (CTCs) in peripheral blood of the pa-
tients with hepatocellular carcinoma (HCC) and its metastasis and prognosis . Methods 35 patients with hepatocellular carci-
noma were collected as the research objects .CTCs density were enriched through gradient centrifugation and negative-immu-
nomagnetic methods , then the cells were detected by chromosome fluorescence in situ hybridization combined with immunofluo -
rescence tests to identify CTCs . The clinical characters were recorded and the data were statistically analyzed . Results All the
patients were detected CTC positive . The number of CTC was (4.14=2.5) .The patients were divided into 2 groups .Group [
included patients whose CTCs were <5 ,and others were included in group Il .The difference between number of group I and
group Il had significant significance (P=0.001) ;Metastasis had nothing to do with patients’ sex and age (P=0.581,0.531); The
number of CTCs was related to metastasis and prognosis ( P= 0.024,0.01 ),and there was significant statistic significance between
group 1 and group II .Conclusion The number of CTCs was related to tumor metastasis .The tumor may be more prone to occur metas -
tasis and may had worse prognosis ,and the patients may had shorter life time when the number of CTCs was ==5 .

[Key words | hepatocellular carcinoma ; circulating tumor cell ; metastasis ; prognosis

H BT, %F HF 41 B 95 (hepatocellular carcinoma ,
HCCORK A T B ANRIT T AW 2 (2l T
PURAE 19 5 K MRS HCC (9 S8 R A e s,

[EEWMB] ERARPEIES (No.81301307 ) ; [ K A4 Ye 9k b ik
TR LI (No .2013ZX10002-010-007 ) ; I 1 40 Mo 697 TR 5 R 5T
FUORHIFJE 45 (No . 12DZ2251600 ) 5 b i 1 T4 B BHBF 5L 4 (No .

20114179)

(MEE®EAN] £ B BEURA ARSI IR G R I8 97 B G 3
fi g2 241 B i A5 . Tel : 15821381861 ; E-mail : w angzhenyangguang@
163 .com

CEWRAES ] B R I A S0 BIF 5T T o) i 38 35 R0 2
BRI MR REIRTT G IR A0 5% . E-mail :qiangf@ sino-gene .cn

HCC 8% 52 & i BB 2 — R0 H S 2
JRI4H M (circulating tumor cell ,CTC), CTC FHIMK
TEPRE 4 B Ak RIS B b 5 23 s G 5 L A
KJEBEERR, AR X CTC BT FE#ok i
Z AEmidE A E LR
YU A — RIS AR B MR I P R B T



iSRS 2015 4 3 [ 25 HER 33 B4 2 1)
160 Journal of Pharmaceutical Practice ,Vol .33, No .2 ,March 25,2015

CTC WAFEAE ,CTC 1EZ W %A Mg 835 i N S
AF W 6 7 R 0L B sk S TR PR R L X HCC B
#.CTC BAFMFME X, B2 B & T HCC 1
CTC W98k b8/, HCC B dh CTC B 5
NI 1R 28 e KPS ST AR (BRI OCR JEHR
EM AR HCC 5 CTC BRI , Mk = 41
KRBT

1 #M#EFE

1.1 ##

1.1.1 HCCHEFE I 2013 46 HZE 2014 48 1
AT I RRANRHEE B A= W56y 7 BHISCIA 1) 35 (721
Mg . T BB SR 5 i B Ek A 2R A
L R A 5 bR P 45 5 R 1 1 e R i L
ARG AAEIR , IR A2, iAo
AT IAANGE ARG 1 S H SR AZ A A B G
7. A A C B ANE R BB A RS
1.1.2 EZEGHMESA 408 % R o B A i
60 ml HL CDA5 FEREER 3 ml, 2% 2 HEE 4 ml. 8
By R EEE (CEP-8) 200 pl, AlexaFluor 594 F%
ICHIFT CDA45 P 20 ], Alexa Fluor 488 #RicBIPL
N 18 (CKI8)HPLIA 20 11, DAPI % A4
A 120 pl (P FEFFAE W B 25 R A BR A A,
Triton X-100 ( i HEGAEY R A B2 R ). TDL-
40C BUILH & KA & B 0L (L SR AU
J7) XM TA-6000 7% b 55 KU1 48 (b 44X
PN FABRAT ) GL-802B His Al &5 X B2 % (I
I AR DLRAX AR il & A PR A F D EDTA $ifE |
25 KM (3EE BD A H] ). S500-24 Y ThermoBrite
JEA 225 (L Westwood 23] 586 B (1
s FRHEARRA D,

1.2 £¥HFk CTC HEEMEE S HIMELE
BRSO ) T e R 0 R SR PRE R R A O 1
CTC % ER A FISH 1 TF 1, ERERVERS A ik
3l BRI SRR FSMEIM 7.5 ml F ED-

TA HFrBER M LA 800X g B5.0> 7 min , J2BE K HB
A3 SRR FH 3 A B 0o 0T FH A B 53254
JRLL 450X g B0 8 min , ZBRLLAIM 45 H 150 pl
FIBT CDAS GREREBR 25 B KB 20 1 40 B L B 4R
CTC ,5JiH 100 pl #9200 2R R E 2 CTC
THEI T L, 52 K EH 10 ¢l 19 CEP-8 584t it
17 DNA FISH 2432 ARSI 1 ol (99T CK18 Fil 1 gl
FIHT CDAS Ry s PR & i J5 5 21 19 DAPI
ety SO N WS T

1.3 CTC &9H¥i4r4E  HCC ) CTC A L HRIR
FIANME AT CD45 , HF A Y k2% JH CEP-8
ARy AR AR B A BAR CTC B
SRR A0ME AEFE A SR i B R T e B 4
KA T bRz A B4 (epithelial-mesenchymal tran-
sition » EMT ) BT DL IR CK18 , 7] IR E
CD18 ;DA PI MZ 4R ML A% AR & i CTC By Erm
#E K. CD45 /CD18" /— % 1K /88 4~ DAPI H{
CD45 /CD18  /—f% & /8.4~ DAPI 1 CD45 /
CD18" /=4%{k /#4~ DAPI & CD45 /CD18 /=
fE4K /B A~ DAPL 5% CD45~ /CD18" /2 A%k /sp A~
DAPI &, CD45 /CD18 /ZA5{K /M4 DAPI,
m,E 1R 1A 5K CTC, B 2 1 A5
& cTe,

1.4 %it$o# R SPSS20.0 Gl #ft: ik
SRR LA o s FoR R o R 06w B i
STRREAS ¢ K60 A LA P<<0.05 A 22 3A Giit2F

2 #£R

2.1 BHARTH ALEILPAR LM HCC
B 35 ) JEARERINE 1, Fra B E ST & Em
RS, 35 Bl #H 2 i B4 iR (51.8 £
10. )% HZ g i e . R PR A A
W5 o9 A TG 28 b R (B8O IR EL 45 5 R TG (P=
0.581.,0.531 ,a=0.05), [EA}, HFMEH TNM

E1 149 Ccree<3n
A ARG CD45 FIMEFRIKE B .CEP-8 LR . =%k ; C.DAPI 4Lt &



2 A

2015 4£ 3 J 25 HEE 33 455 2 1

Journal of Pharmaceutical Practice ,Vol .33, No .2 ,March 25,2015 161

B2 149%EE Crce<3o)
A AIHEHY CDA5 BAPEFIEIE ;B .CEP-8 15 5L &l . £ 54 ;C .DAPI Y (a4

RS TR R I O R 1 431 5
IR A 5 (P=0.039 ,a=0.05),

*1 BEEAHH
Bis AR ,

nH 2D ZD) r
P51
& 3(8.6) 1(33.3)  0.305 0.581
5 32(91.4) 16(50)
()
0~30 1(2.9)  1(100) 4.261 0.531
30~40 6(17.1)  2(33.3)
40~50 7(20) 4(57.1)
50~60 12(34.3)  5(41.7)
60~70 7(20) 3(42.9)
=70 2(5.7)  2(100)
i 98 43 4
I 1(2.9) 1(0) 8.357 0.039
11 4A1.4)  0(0)
I 11(31.4)  4(36.4)
v 19(54.3) 13(68.4)
CTC HiE )
<5 23(65.7) 8(34.8) 5.016 0.024
=5 12(34.3)  9(75)

2.2 EFCTCHMLER 35 FEFEMN CTC Hux
KAMZE SRR (4 122 5O EH IR A B3
KWL (K 3). T 40k CTC ¥uim<<s Mg 4t
23 i ,CTC NN TF 0~4 MR K (2.74+1.3)
AL 3 A TN CTC B =5 s 3t
12 1 ,CTC ANEANTF 5~10 PAZE k1 (6.8+E1.8)
A ST A, LR CTC Bue R A 511+
B (P=0.001,a=0.05),

I HBYAFER A T 27~ 64 % Z [, Ry (50 .8+
11.09)% ¥ 51 2, N HFERAT 39~72 % 2
],y (53 .8410.19)% V-3 54 % AL 44 TC
B 2% 5% (P=0 446 ,a=0.05),

~ 8 T
<6 I
g 4
S 2
o
0 L
T4 T4

B3 EFCICHENEENARBR
(7 p<0.001,5 T AHHE

2.3 BEHAMBEBHKETENBALMKEC L
(BOZA A X 2 BB AR O A BE S
(SO AL B AL 17 1] (48 .600 ), T 41 8 #i,
T4 9 %] .CTC £im A T 0~ 10 Al (4 .8+
2.8) M Lk A b R R E A 18 H
(5L 4% ), L 15, 1141 3§ ,CTC &N+ 1~
104, (3.6£2.0)4, MABER CTC Bz
SRS E L (P=0.024 ,a=0.05), 7] LIIA K
HCC BESME ML CTC % 5 Mg A Jo i 4k A
(BOWE LA X JHCC B F4MNE I CTC 1%
=5 AN AT R IR B ) R IR T R (B
AbEERS (] 4),

100 O ¥
. 80 B LR
< 60
=
& 40
=20
| E 14

B4 FWASREMNEESLEBERLILE
(" P<0.05,5 T HHE)

2.4 BEHABEBMHKELBETEHXEZ P
WSO SR S I PO 3 2% - AR A AT B 36
MH VEFEEAR IR 6 N H RS 35 A4 B
BRI SETS 20 ), T 26 10 4] (43 .5% ), T 41
10 1 (83.3% ), CTC B =N T 1~ 10 4, K
(5.12 .51 P2y 5 A 70 15 6], T 28 13 4]



SRR 2015 4R 3 25 HER 33 B4 2 1
162 Journal of Pharmaceutical Practice ,Vol .33, No .2 ,March 25,2015

(56.5% ), I 40 2 1 (16 .7% ) ,CTC WA T 0~
7A@ 91 .8 2 34, IS CTC
AR =R A SR L (P=0.01,0=0.05),0]
DIAH CTC Mg 5 fils A —E R .Y
HCC BZ SN CTC 4 =5 /Sf, 1l 58w
TG 25 R A A T A AR (8] 5),

100 o ZET:
80 B A7
60

40
20
0

14 1)

[EF L= C))

5 MAREWFILR
7 P<0.01,5 T 4lILE)

3 itig

HHT, B4R HCC RYZWANGY T I AWt m
EFUEAI2E AR AT 32 e
WiE 2 R FEE RS, HCC &k AL AL B HILI i
AUIER LCTC 1 H A Ry 2 Hoh — N EER R,
HLPE 1869 4ERAT AFEH T CTC AMER"" R0
I BB AT Bt 7 3E A B J) 1l I B =2 496 B4 1) Jie 968 240
L SR CTC bt fG E AR R GEAEER Y IR
A XL ROR ISR A CTC B E e B
A PR, H R T AR R BOR B2 A 4
KILL,CTC &4 EMT BP_ 57 20 B R 38 47 (0 47 1
R T RA LR IR ZE Gl R e B S A B
Bl R B ANM Y L) 2 B .CTC & EMT . 55k
TR bR PR A TR A A R A

DITERS T CTC ARSI 2 38 o 80— ) g 3
RS T 5E S Lot b Rz ARG R 7T (epithelial
cell adhesion molecule ,EpCAM ), 4} fi &5 H (cy-
tokeratin ,CK ) , 1 T A B RE 5 P4 FFR i A
MEff e LS B3R EMT S FRAAEAE S BUR— Y b
FEARI T TAMCRITER S iiF 2 CTC #wk

[l AT HCC Y CTC BFFEE LU L 4
HRERAG CTC WFFE 720 CellSearch ™ AV
THMEE JEREH TG, BFDE " RRT
T ELSE Pubmed 7E AR 9 JECE I A R A
EFEE 2013 4F 8 A 1 HIH P A X T HCC 1Y
CTC RS I HAEFTZERE (Meta) 70 fie 5 (LN
A2 TUFFE XA AR T T LR 45 B
FEAERY CTC WM 5 e/ by e T E )
WFFEAL 4 31, HL T FI 9 #R & qRT-PCR J5i% 5 75 4b
WA AR N T CTC 5 B E FUE H O 2

B HAFE RS HCC BUG AR HAR CTC B0
B, AW N E 2 E£5] HCC &1 CTC 4
L R FHBF: G2 R 28 8 o 8 B o R A5 1 v
REE CTC MRS T A E 4 CTC rikdk
T Ivee 2 1A T2 8 B R Y S M L TS B0
CTC YRR AL, RS AHFSE R T Y o ik
SV 24 A8 FNIRE 2 11 43T AR i S 2 S I AR 7
PORREH Y2 CTC 40,

HAEEWE, EWE R CTC HAEKE
CK18, . % JEH AN Al G}y CTC &/ EMT, Sun
U5 5 CellSearch™ K P 82 3% CTC A%
KA 66 .76 MBRFEARE CTC FHHE 510 HBHE
ARHIA CTC Fig =2 A i H X3 B E ARG R
KB CTC B <<2 MR E B, AUFRA
I B CTC BHEESR 10006, A2 R %
BATUS R CTC s 5HE R 534 T Sun 51
WFIEZs R, PIIHF ST A0 32 2 X 9078 T Sun 28R A
[l 2 CellSearch Jy i K& I 5z il 41 g ¢ i i
Y EpCAM HEAT S REBRAMAR 485 T R fibric
W) CK AT . Qnai ik L ml g i s e mibs
ICW R IR SERE LA EM T 5 4k %5 1 A5 1 e
LA e B R — (R G S S e T R R B
X HCC B CTC s R SRR A — &
IS BN AT NA B E Z TP i Sun
EREE NG E I EAy R ) - P N T N
B HCC B CTC TR N 55 Hils
MR CTC B4 Sun SR AE —EER.

CTC WA HA EEWIGIRE L, EHBT
e 1 A2 I il B2 R S DA A B TR
PR FAR ST BT RBEIRIT S IRYT T R INIT AL
FLI MR (1052 & GO A B T SR B R 2 R
JPRE ERBIRIT 250, U T IR ) S
YT TR AL B X DL S R I WG T T
AR CTC X —F5 bR A 1 45 A8 1k
WOETTRCR, B CTC ABCRA SR e 1A TT
SRR bR Z — . HETET CTC Ml R R H
W EAYBIFST CUNT 51 B | 45 B R o . LR | s
SNk Z LCTC IEAEBUCH M8 B3 B B iR
Y7 SN A A S T R 2, A S8 Sk AF S T R AR
CTC $ft T—Fh AT S 1 vk ARl 4E R T e
B CTC 5 iR M TG I — 2 B E R,
A I AT e B 22 () BERBATE T RN I PR AR 2R L LA
BIBH CTC 76 W98 56 % b B9 HL , DU 3 ST 5T
CTC B e I HUE e

(F#% 192 1)



SRR 2015 4R 3 25 HER 33 B4 2 1
192 Journal of Pharmaceutical Practice ,Vol .33, No .2 ,March 25,2015

Wt 1 ERIR KAL) — IR R 3 g SRt
KUl B BB AR TR A HEFE R =N 0.5~
2 ¢/d JBUMAEZ PTG 2 4 ¢ 43 23 IRGGE, Kl g
LA 100 ml T 1 25k B i i, mT
SRR SR 2 o BB R L I R B R it g T 2
Ve B Tt 5 I R AN R R,

2PN RN B RA: TR BE X5 BEN
JHF B Dy REIsaR A A RE R B LB A
K I Hib 52 R 2 B IIReGR e e
XL 25 A FH OB RS N 2R AR % L 5 R
MR E TR S, BRI 2RI T HAL 2 25 05
WG IR R , # ki SH pH 8 B8 %
AN PR AR N T R AR T RES | R A RN 4
) R EEA R R 2B R  E E RS 245, 7Em K
SR N T IA () R A A L R DK 4 24 R ke
Galpe s HIZh sl o) e O AR s

X 2 BN RO AR R EE A B 2
AR T 7] R0 0 24 Ao sl X - PN T e 28 5 i

PR AR IS AR 2 ST X T 4R (R Rl
PEA FIIREA R B R %2y JF DI
8 — HUR s B R s B ST B 24 5 B 2 X
REVAYT o FEBOR I RIS A N3 22 4= 2477 T R0
VIl H 2 —E 2 SR 2GR Ak Lk S 25
F AR 224 A PR A RO ZY D BORE AN R
IV X CRiY 22 S T L WV ELD R VR R7IRE D=L -9 a
B — ELH BURRANTE LRI IR XE 01
SR H LA AL RIS R ZS I A RE TR YT LU

(&% 3]

(1] &A% 3 IM]H5 M. Ja AR T4 1 RHE 2001 .
321-324 .
(2] 5 kAN fE AR BN X BiiA [T ] . b 259 0 1 5
Wl ,2005 ,6 (2) .58 .
(3] SRk H VG F AR R Sk A8 22 R R R I 56 9 4 56 B K 1F A7
] B BE2E T 4R ,2010,26 (4) ;506 .
(= HEI] 2014-07-07 [fEEIBHEA] 2014-11-11
[(AxHmE] FHE

(L% 162 7))

(5% 30Hk)

[1] Cha C, Fong Y, Jarnagin WR , et al . Predictors and patterns
of recurrence after resection of hepatocellular carcinoma [J1.1
Am Coll Surg, 2003, 197(5); 753-758.

[2] Pantel K, Brakenhoff RH . Dissecting the metastatic cascade
[J]. Nat Rev Cancer , 2004, 4(6) . 448-456 .

[3] Shao C, Liao CP, Hu P, et al. Detection of live circulating
tumor cells by a class of near-infrared heptamethine carbocya-
nine dyes in patients with localized and metastatic prostate
cancer[J]. PLoS One, 2014, 9(2); e88967 .

[4] Seeberg LT, Waage A , Brunborg C, et al . Circulating tumor
cells in patients with colorectal liver metastasis predict im-
paired survival[J]. Ann Surg, 2015, 261(1); 164-171.

[5] Mikulova V, Cabinakova M , Janatkova I, et al . Detection of
circulating tumor cells during follow -up of patients with early
breast cancer ; clinical utility for monitoring of therapy effica-
cy[J]. Scand J Clin Lab Invest, 2014, 74(2); 132-142.

[6] Muinelo-Romay L, Vieito M, Abalo A, et al. Evaluation of
circulating tumor cells and related events as prognostic factors
and surrogate biomarkers in advanced NSCLC patients receiv -
ing first-line systemic treatment[J]. Cancers (Basel ). 2014,
6(1): 153-165.

[7] Poveda A, Kaye SB, McCormack R, et al . Circulating tumor
cells predict progression free survival and overall survival in
patients with relapsed /recurrent advanced ovarian cancer[J].
Gynecol Oncol, 2011, 122(3) . 567-572.

[8] Zigeuner RE, Riesenberg R, Pohla H , et al . Isolation of cir-

culating cancer cells from whole blood by immunomagnetic
cell enrichment and unenriched immunocytochemistry invitro
[J].J Urol, 2003, 169(2), 701-705 .

[9] Wu C, Hao H, Li L, et al . Preliminary investigation of the
clinical significance of detecting circulating tumor cells en-
riched from lung cancer patients[J]. ] Thorac Oncol , 2009 , 4
(1): 30-36.

[10] Gisselsson D .Refined characterisation of chromosome aberra-
tions in tumours by multicolour banding and electronic map -
ping resources[J ].Methods Cell Sci,2001,23(1-3):23-28 .

[11] Ashworth TR. A case of cancer in which cells similar to those
in the tumors were seen in the blood after death [J]. Aust
Med J, 1869, 14(146-149 .

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

[13] Labelle M, Begum S, Hynes RO . Direct signaling between
platelets and cancer cells induces an epithelial-mesenchymal-
like transition and promotes metastasis [J ]. Cancer Cell,
2011, 20(5): 576-590.

(147 78 AF5e% . 0GP MR 4 N T50I0 I 20 i g A8 5 i DK T80 )5
BB Meta 230 [J]. WESRIE2, 2014, 17(12) . 1394~
1399 .

[15] Sun YF, Xu Y, Yang XR, et al. Circulating stem cell-like
epithelial cell adhesion molecule-positive tumor cells indicate
poor prognosis of hepatocellular carcinoma after curative re-
section[J ]. Hepatology , 2013, 57(4 ), 1458-1468 .

(YR AHA] 2014-11-01 [{EEIEHEE] 2015-01-29
(AxHE] FHER





