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Identification of circulating tumor cells and circulating tumor stem cells before
and after radical resection of colorectal carcinoma by flow cytometry and its
prognostic value
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Laboratory of Tumor Biotherapy of Fujian Province, National Clinical Key Specialty of Tumor, Tumor Hospital of Fujian
Province, Tumor Hospital Affiiliated to Fujian Medical University, Fuzhou 350014, Fujian, China )

[ Abstract ] Objective:To explore the feasibility and clinical value of indentifying circulating tumor cells ( CTCs ) and
circulating tumor stem cells ( CTSCs ) by Flow cytometry before and after the radical resection of colorectal carcinoma for
the prognosis prediction of colorectal cancerl ( CRC ) patients. Methods: Altogether 50 colorectal cancer patients without
previous chemotherapeutic treatment were recruited. Approximately 15 ml peripheral blood was drawn from each patient
before and one week after surgery. Mononuclear cells were isolated and divided into two groups: one was tagged with CTC
surface markers ( CD45, EpCAM and CK ), and the other with CTSC markers ( CD45, EpCAM, CD44 and CD133 ). Af-
ter examination by Moflo XDP flow cytometry, CTC was difined as CD45 "EpCAM * CK " ; and CTSC was categorized into
three groups: CD44 * CTSC( CD45 ™ EpCAM “ CD44 " ), CDI133 " CTSC ( CD45~ EpCAM "CD133 " ) ,CD44 " CDI33 "

[EE£WB ] WA EFCFEETIBIIE( No. 2015-CXB4 ); i 44 A SR B4 264 B B 5T H ( No. 2016J01436 ) 5 i 4 TLHUIHK A 151 H ( No.
WKJ-FJ-14 ) ; EIZ I R TR 5 L B 2215 56 4 ¥ B 10 H ( No. 2013-544 ), Project supported by Fujian Natural Science Foundation ( No. 2015-CXB4 ),
Project supported by Fujian Natural Science Foundation( No.2016J01436 ), Fujian Provincial Joint Project of Health and Education Bureau ( No. WKJ-FJ-
14 ), and the National Clinical Key Specialty Construction Program( No.2013-544 )

[EE® ] 1981 - ), 2o it , EAEON, E S TR S vayT T AT e 40 L FIVOR B 98 200 M Fr) B e 5 T4, E-mail : yym-
victoria810 @ hotmail. com

[ BEEE] kL ZHENG Qiuhong, corresponding author ), 1A, AT BT, B+ A: S0, 355 A S5 e AR WA T B BF ST, E-mail zqh2858 @
foxmail. com

[fhEER] http://kns. cnki. net/kems/detail/31. 1725. R. 20170413. 1025. 006. html



- 356 - o [ e A AT 47,2017 4E 4 H,24(4)

CTSC ( CD45 " EpCAM "CD44 "CD133 " ). Results: Positive rates of pre-operative CTC and CD44 " CTSC were 34% and
44% , respectively, while the positive rates of CD133 " CTSC and CD44 * CD133 * CTSC were 24% and 0% , respective-
ly. Positive rates of post-operative CTC and CD44 " CTSC were 38% and 54% , respectively, while the positive rates of
CD133 " CTSC and CD44 " CD133 " CTSC were 26% and 0% , respectively. Both pre- and post-operative CTC levels were
associated with the T stages of tumor ( P <0.05 ); Moreover, post-operative CTC level had significant correlation with in-
filtration depth, lymphnode metastasis and distant metastasis ( P <0.05 ). Pre-operative CD44 " CTSC level was associated
with tumor infiltration depth ( P <0.05 ). Conclusion: Pre- and post-operative CTCs and preoperative CD44 *CTSC all

have the feasibility and practical value to be the prognostic biomarkers ; Postoperative CTC positive rate may serve as a bet-

ter predictive biomarker for colorectal cancer.
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Fig.1 Preoperative and postoperative CTCs enumeration of CRC patients by flow cytometry
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Tab.1 Correlation between positive rates of

pre- and post- operative CTCs and clinical
characteristics of CRC patients [ n( % ) ]

Characteristic Preoperative Postoperative
CTCs CTCs

Age( 1/a) 0.370 0.382
<60 25 10(40.0) 8(32.0)
>60 25 7(28.0) 11(44.0)

Sex 0.903 0.341
Man 30 10033.3) 13(43.3)
Female 20 7(35.0) 6(30.0)

Tumor size( d/cm ) 0.013 0.944
<5 26 13(54.2) 10(41.7)
=5 24 4(16.7) 9(37.5)

TNM stage 0. 546 0.116
I 5 2(40.0) 3(60.0)

I 11 2(18.2) 3(27.3)
I 29 12(41.4) 9(31.0)
\Y 5 1020.0) 4(80.0)

T stage 0.029 0.012
Tl 2 0(0) 0(0)

T2 5  4(80.0) 3(60.0)
T3 4 3(75.0) 4(100.0)
T4 39 11(28.2) 12(30.8)

RLNM 0.222 0.037
NO 17 3(17.6) 1(5.9)

N1 21 9(42.9) 10( 47.6)
N2 12 5(41.7) 1(8.3)

M( metastasis ) 0.440 0.041
MO 45 16(35.6) 15(33.3)

M1 5 1(20.0) 4(80.0)

Statistically significant P values are given in bold

&2 CRC BEIRAARAG CD44* CTSC FREZR
S5iaRSHHX A ol % )]
Tab.2 Correlation between positive rates of pre-and
post- operative CD44* CTSCs and clinical characteristics
of CRC patients [ n( % ) ]

Characteristic IV Preoperative Postoperative
CD44* CTSCs CD44* CTSCs
Age( 1/a) 0.013 0.157
<60 25 12(48.0) 15(60.0 )
>60 25 10(40.0) 12(48.0)
Sex 0.313 0.205
Man 30 4(13.3) 17(56.7)
Female 20 3(15.0) 10( 50.0)
Tumor size( d/cm ) 0.138 0.189
<5 26 2(7.7) 13(50.0)
=5 24 5(20.8) 14(58.3)
TNM stage 0. 887 0.611
I 5 2(40.0) 3(60.0)
Il 11 5(45.5) 5(45.5)
I 29 12(41.4) 15(51.7)
I\ 5 3(60.0) 4(80.0)
T stage 0.015 0.675
T 2 2(100.0) 1(50.0)
T2 5 000.0) 3(60.0)
T3 4 000.0) 1(25.0)
T4 39 20(52.6) 22(56.4)
RLNM 0.226 0.626
NO 17 7(41.2) 8(47.1)
N1 21 13(61.9) 13(61.9)
N2 12 4(33.3) 6(50.0)
M( metastasis ) 0.275 0.191
MO 45 19(42.2) 23(51.1)
M1 5 3(60.0) 4(80.0)

Statistically significant P values are given in bold
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Fig.2 Preoperative and postoperative CTSCs enumeration of CRC patients by flow cytometry
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Tab.3 Clinical significance of detecting pre-and post-operative CTCs and CTSCs of CRC patients by flow cytometry

Related clinical parameter

Cell type Detection rate( % )
Age Tumor size T stage MO MI
CTC
Preoperation 34 P>0.05 P=0.013 P=0.029 P>0.05 P>0.05
Postoperation 38 P>0.05 P>0.05 P=0.012 P=0.037 P =0.041
CD44 * CTSC
Preoperation 44 P=0.013 P>0.05 P =0.015 P>0.05 P>0.05
Postoperation 54
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