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[ Abstract] Background and purpose: Colorectal cancer is a common tumor of digestive system, radiation
therapy is one of the important means of treatment. To explore the mechanism of colorectal cancer cell tolerated to
radiation, radioresistant colorectal cancer cell-subline was induced and screened. Methods: Colorectal cancer SW620
cells were repeatedly given individual doses of y-rays to induce radiation resistance. After monoclonal cells being
selected and extensively cultured, the cell subline was named SW620/R. Morphological changes and growth of the cells
before and after illumination were observed. Cell proliferation was tested by CCKS assay. The distribution of cells in
different stages of the cell cycle and apoptosis were investigated by flow cytometry. The relative radiosensitivities of
tumor cells were assessed by standard colony formation assays. Results: SW620/R cells were established by gradient
of increasing radiation dose induction method. SW620/R showed significant morphological changes compared with
the parent strain SW620. Proliferation experiments showed SW620/R cell line doubling time was longer than SW620,
clonogenic capacity decreased significantly. The resistant cells showed a higher percentage of cells in S phase and didn't
appear cell cycle retardation, and the apoptosis rates were also found large differences between two cell lines after
irradiation. SW620/R showed lower radiosensitivity by colony-forming assay. Conclusion: Radioresistant colorectal
cancer cell subline SW620/R was established and it has lower radiosensitivity than the parental cell line. Two cell lines
also have significant differences in proliferation, the rate of colony formation, cell cycle and spontaneous apoptosis
(P<0.05).

[ Key words ] Colorectal cancer; Radiation resistance; Cell cycle; Apoptosis

BEEE: ¥ E-mail:guolin500@hotmail.com



890

Pavand
B2, &

ST 2 S e DR AR T R A S5

25 1 W e N B L B iR > —
20 144FIEAE G I A 7w H &g 207 i 2 BRI
PERR 30 L HOR R EA0S TG T,
60~75% AT R, I HAEMRREBAE - THE
P Wik, HFEW2E . 285307 FTUS I W
— H IR I IS . ANBE R AR RIRIT S
i EE TR, HAFERRE. &KL
AR R B B R TICT 7T 48 s AR VG VTR %
BERARR TR &R, A FE K R 1 A A7 I ]
2 AR ST R O S T 2 2 i T ok
SW620/R, I H A HA M e e TS, A
(E AT LA IF S 405 M 98 T it 52 2 LAk 1L B
KR ZH AR, T L B SR 45 W A AL T
PR E LR

1 BRIk

1.1 ##
N2 SWO204 i bk H ATCC, SR
R %G ZR (FITC) ALY P IE (PT) G £ 324050 & 1 B
FEBD/AH], CCK8HI &M A AR bR (
A FRATE, RPMI-1640. FG4-10%5 . &
T A ST [ 55 [ Gibeo 2y 1), i 220 {3
H 2 [E Beckman Coulter/AH], SARRPJIITNIE
H 2 E Gulmay /a7, F5% /350 cGy/min.,
1.2 HMEEFRERHSES
R FREARSWO204M ik, x4l K IR
ML A IR T 709%~80% , 45 THI3 Gyl &
SRR, FRAAE K ET70%~80% LG,
R T A AT AR AR K 5 (— P8 3 ) ) F
WL T TR, ] — 55 i B2k H B2 4
=2 Gy R S57)
1.3 SW620/R5SW6204M At 4 K 1K B EL 37
KSR BOUE KR 241 e SW 6201
SW620/R, WLEL24H A AF W e T I A% L
25t o NG T2 AN R R, RERR
—ER G T M TS LR
1.4 AR 5T FE R A SE 06 I ZE 4 Be 52 RE S A R
OS54 K B SW620 FISW620/R 4 fifd

FALEEF 1000 FofLik I, 10~14 df5Z1k
Bigk. B, s, DA FiHEa RO RE
B GER 1 504 4 MU S A A e ) I T e
BEIE LR . SEREIE A (% )= ve e H5/ S P 4
i%=<100% , BRI NE L.
1.5 CCK8ikZHI4An 4 1< i £

B AE K I SW 620 FISW620/R 41 ifd
R Fo6fLAR I, HEFM12 hiimA10 pL CCK8/E
JH3 h, TEEFRILA450nm i i 2 1Ot (A)
B, HR¥EPatterson/A =T340 A A FEARAS 4 ) [R]
(population doubling time, PDT): PDT=(t-t,)lg2/
1gN-IgN,,
1.6 WA ANERSH . FHMEAE
BT

B B4 K I SW620FH1SW620/R 41 fifl
R ML B R F)50%~60% , 4519 GyFl
SR REST, FERRGT TR S 24 72 h, 4
B E O 241 40, FPBSYEM . JEIARY
ME s 70% % CFEE 2 LU RPIR G, FEiat
AN 43T I g 24 41 R S i B R 409
fi; AXRMETRAIME: Annexin V-FITCAHIPI
Petr)s, TETR AN b3 HT I AR 240 A0 it i
SIRE I A LT R,
1.7 FHR5E B B SE 06 bb 52 40 R i S R

HORHE A K A SW620 FISW620/R 41 i,
s LU B G e Fp Fo Ll I, MRIEANIEEH 45
TORH N B RS, LS R R R R A
AR AT WL SR . e . Jef)s, BB T
MEE 58 BT 5. Al AR 1Y) 7 B % (plating
efficiency, PE)FI77i% 434 (surviving fraction,
SF)/3 il LA N AT . PE=AEFL s RV A AL
YN EL x 100% 5 SF=S2552H v B IE jiR/ %t
HEZH VTR % x 100% . R FH 22 40 A ch A 1 iy
28 [ SF = 1-(1-e™®) | 40L& 22 40 M i 0] A7
Mgk, FER AU A Y2E S8
1.8 ZitFahE

K HSPSS 19.04 1 H -k f v e it o3t 4
Ji A A K A7 i 2k HISigmaplot 10.058 4K 4L
G, P<O.0SHESAZRIE L,



(Y BZEER L) 2014F 524851215

891

2 4 R

2.1 S SW620/R4H A L 1% 9 2 31

TS TR 32 SW 620/ R A i MV A 38 3 456 3 16 1
WO s SO R S, A AAE3 L 5. THI
9 Gyl N4 M 723k, Bt IRGH48 Gy
i AUMIRRE ST R ARSI FRAE TG
2.2 SW620/R4AETF#HISFHE

WS B, SW6204H it ik H4 il /NP 2 i
FARIE, diMAZEDE, A TARf o, Ak
W IE) BB AH I 5 TS W620/R 4 W A4 4 T 25 2
MBI, MR A NIES, AR
WA, AR FANYE A N R 2
WL, HI—ZamiEEL.
2.3 MREHESW620/RAAMET #k 5= AR 4
KIFHR

E9 Gyl M5 AT, SEAR 40
SW620JL-F-5E 44t T, 1MSW620/RINAELFIE

0 week

2 weeks

Ko BREP2JRE 5T JLF- 4R B EE ) SW6204H
g, MiSW620/RALH B T — & F2 B A R 1= Fn A=
K, 38558 T REEL 2 SW620/1 4 i it
F, T SW620/RINIE B K & v B 43 A7 £E 55 37
i H B E KRS (E2), Wik, mTLAH %
A4 I SW620/R % Bt 2 i Atk I i A1
24 MARPEERENER
SW620F1SW620/R (1) 5 [ 1 iR 43 31 Ky
(73.33+£4.16) % Fl1(31.33+£5.86) % , 2= H 4 i12¢
HE X (=8.51, P<0.05), FRBAFEAYMIL) FEIE
BCRE T ik e T ST 32 A (113) <

N 4 ot

= kA A 7l A
B 1 SW620/REIAT. ERIFERE
Fig. 1 Morphological changes of SW620/R before and after
establishment

(x100)
A: SW620; B: SW620/R.

3 weeks

B2 SW620/RFISW6208R &1 /54 KI1ER
Fig.2 Growth of SW620/R and SW620 after illumination

A: SW620; B: SW620/R.

2.5 ¢HRatEsERE 1ELER
HPEPatterson/A 3T A FSW620H1SW620/

RIYPDTA3514(28.08+0.82)h F1(39.37+1.78)h,

(x100)

FER2911.29 h, ZRAGIEE L (=12.78,
P<0.05, Kl4), ULHEALMISW6207E 145 1 i
B S PR T R N A2 2R AR



892 BRE, 5 e SHEDRIKEEII M EEYS R

1.

—— SW620

091 . SW620R
0.8
0.7 1
_g 0.6 -
< 05
0.4
0.3 1
0.2 1
3 SW620FISW620/REEMRE & 0 T s lE 0

Fig.3 Microscopic colony of SW620 and SW620/R after 0 1|2 2;1 3I6 4I3 7|2 9|6
coloring t/h
(x100) 4 SW620F1SW620/REH A & 1< # £&
A: SW620; B: SW620/R. Fig. 4 Cell growth curve of SW620 and SW620/R

2.6 REEI. ESW6205SW620/RAMKIRE G, /MM H (i /> (=12.00, P<0.05). MEH}72 h

Lot 5 WS B 2.2 ARG I T T L, S AR 2 40
Zkri &, S5EAHTSW6204 TEG/G 1 H LT W 00 JE I REL A i SW620/R

SW620/RANNEG,/G I LLBIAAE, SHIE BRI, 2R HY R S P 40 3 R B 42 (115 ).

A 630 Multicycle suggestion(a guideline only) | B 900 Multicycle suggestion(a guideline only)
| No abnormal DNA content was observed No abnormal DNA content was observed
525 The diploid S: 33.2%, G,: 33% 750 The diploid S: 46.4,%, G,: 18.8%
| The S phase confidence was good The S phase confidence was good
420 | 600
=
= 8 450
3 300
150
64 128 192 256 320 384 448 512 64 128 192 256 320 384 448 512
DNA content DNA content
C D
480 ‘ i ion(a guideline only) 615 Multicycle suggestion(a guideline only)
No abnormal DNA content was observed | | No abnormal DNA content was observed
400 i The diploid S: 40.8%, G,: 14.7% 512 The diploid S: 32%, G,: 33.3%
| The S phase confidence was good The S phase confidence was good
'g 320 410
=
2 307
= 240 8
8 160 205
80 102
64 128 192 256 320 384 448 512 64 128 192 256 320 384 448 512
DNA content DNA content
E 50
45
W SW620
40+ O SW620R
35
3
30
254
20
Ay
154
104
5
0- —
G,/G, S G,/M G/G, S G/M G/G, S G/M
Before illumination 24h 72h

B 5 SW620f1SW620/REBETHT. SRS
Fig. 5 Cell cycle distribution of SW620 and SW620/R before and after illumination
A: SW620 (before illumination); B: SW620/R (before illumination); C: SW620 (72 h); D: SW620/R (72 h); E: Cell cycle chart (%).
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Fig. 6 Spontaneous apoptosis of SW620 and SW620/R before and after illumination

A: SW620 (before illumination); B: SW620/R (before illumination); C: SW620 (afer illumination); D: SW620/R (afer illumination); E: Cell
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Fig. 7 Cell survival curve of SW620 and SW620/R
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