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[ Abstract] Objective To detect the effects of melatonin combined with y-ray ionizing
radiation on the proliferation of human colon cancer HCT 116 cells in vitro and in vivo and to explore

the role of melatonin in regulating the radiosensitivity of HCT 116 cells. Methods The cohorts were
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divided into blank control group (HCT 116 cells were not given any treatment), melatonin group (HCT
116 cells were treated with 1 mmol/L melatonin for 2 h), radiation group (HCT 116 cells were exposed
to 6 Gy y-ray radiation), and melatonin+radiation group (HCT 116 cells were treated with 1 mmol/L
melatonin for 2 h and then exposed to 6 Gy y-ray radiation). In in vitro experiments, colony formation
assay was used to detect cell proliferation after exposure to 0, 2, 4, 6, or 8 Gy radiation. Flow
cytometry was applied to detect the cell cycle distribution at 24 h and cell apoptosis at 24 and 48 h after
exposure to 6 Gy radiation. Comet assay was performed to detect DNA damage to cells 2 h after
exposure to 6 Gy radiation. In in vivo experiments, the tumor-bearing nude mouse model was built by
inoculating HCT 116 cells. The volume and inhibition ratio of tumor xenografts were examined. 7-test
was used for comparison between groups. Results (D In in vitro experiments, the colony number of
HCT 116 cells treated with melatonin prior to radiation was significantly less than that of control cells
(+=3.83, P=0.005). HCT 116 cells that were arrested at the G2 phase in the melatonin+radiation group
(53.04%+4.67%) were increased, and significant differences were noted between the
melatonin+radiation group and the radiation or melatonin group (+=2.940 and 20.660, P=0.017 and
P<0.01, respectively). The cell apoptosis rate of HCT 116 cells in the melatonin-+radiation group at 24
and 48 h after treatment was increased and reached (12.15+0.41)% and (30.57+1.91)%, respectively,
which were markedly higher than those of the radiation (9.00%+0.70%, 8.69%+0.71%) or melatonin
group (3.03%+0.42%, 12.56%+0.89%) (+=7.46, 17.75, 29.12, and 14.80, all P<0.01). The value of tail
DNA, tail length, tail moment, and Olive tail moment in HCT 116 cells in the melatonin+radiation
group were significantly higher than that in the radiation (=4.72, 4.16, 4.74, 4.50, all P<0.01) or
melatonin group (=20.27, 22.80, 13.81, and 18.85, all P<0.01). @ In in vivo experiments, tumor
xenografts in nude mice of the melatonintradiation group grew slowly. The volume of tumor
xenografts in the melatonin+radiation group at day 15 was significantly decreased compared with that
in the radiation or melatonin group (=3.51 and 2.72, P=0.006 and P=0.021, respectively). The
inhibition ratio of xenografts in the melatonin+radiation group (54.7%+8.0%) was significantly higher
than that in the radiation or melatonin group (+=7.50, 4.12, all P<0.01). Conclusion Melatonin
combined with y-ray radiation had obvious inhibition effect on colon cancer cells and increased the
radiosensitivity of colon cancer cells.

[ Key words ]  Colonic neoplasms; Radiation tolerance; Tumor-bearing nude mice; Melatonin

Fund programs: National Natural Science Foundation of China (31670859); CAMS Innovation
Fund for Medical Science (2017-12M-1-016); Natural Science Foundation of Tianjin (18JCYBJC26800,
18JCQNIJC12300); Fundamental Research Funds of Peking Union Medical College for the Central
Universities (10023201601602); Y outh Teachers Fund of Peking Union Medical College (2014z1gc0755);
China Postdoctoral Science Foundation (2018M630106)

DOI: 10.3760/cma.j.issn.1673—4114.2019.06.009

545

55 B ™ B NS AR A R UL T A
TE AR T2 R o R R AR LT
e, KA R, H RO T A R
SEIRINER 4 . FARIGS AT RO T4 i 17
%, FIRREURGHOT AT ST AR THAR T AL
R, REBEREAR B, T EA X
PRI BGRALTE, ERNE T OTRCR . B, A
ROE IS i B RS BRI X IE A ST
S, DTSR e e FE A A PR AR R

JENEE,

HR BRI LS AR IR ZH 2L P AR
ARG S I — BRI, T 1958 4R F IR
PR, WRRSHIUAF 2 HE A LB,
BRI A P PLR . BT WY
SAEFN A IS Y DI RES . R Sk AE , AR R
XFA [ g B AT BURE B 1, AN LIRS il
AT PR LR RS AR R
XA B 4 e S R AT HUR AR IE 1 WSS,


http://dx.doi.org/10.3760/cma.j.issn.1673-4114.2019.06.009

546 FE PRI B E 2 2019 4F 11 A% 43 %55 6 ] Int J Radiat Med Nucl Med, November 2019, Vol.43, No.6

IR, AR EA AT REAE A L S A o )

I RN B, AR RGO N T A G
JYRRIFIFAZ , TR AT AR R R S &
PR 2RI T o ASBEFEIE 1 UL R R IR

By L BRI XSS i g HCT 116 44K 1)
S, ARG R AR SR IR RGN, el WA SR R X
S i A R S R s e, S DUR I IR b2 5
SR O T RO R HE S B AR 4

1 HESH®

1.1 FEAER AN

VCs y P IRGHE O XRIEFREARD; it
20 A AT HL kX (35 [ Bio-Rad 23 #)), IMDM $53%
7% (3£ [E HyClone /A ] ); 4 22 % (3£ [H Sigma 2
Fl); BUEPIBE (propidium iodide, PI) IR 4SS &
H V-5 F IR %GR (3£ [E Beckman A Al ); IRME
SRR (S5 Bio-Rad A ),
1.2 4iffuksss

N5 HCT 116 240t ( i A SE 56 % (- 47)
& 10% I 4 175 B9 IMDM 8 35 W 1E 5% CO,
37°C HIRIGFA TR, RRAIA KR BE 290 80%
B HEATAR AR R 35 . e REA T X8 K A 45
JiE HCT 116 20 75550 .
1.3 sLishy

HEtE BALB/c-nu 2B 24 2, 6~8 B, A
(22+1) g, HACTYEEFI4ESLG S Y H ARG FRA A
PEft . FrA S T ORI AR SRR, THE R
(23°C£2°C), 1HIE (45%~50%) . JC I 44k 5 i 2
BN, RS T Y E BB BE U B 2R S T S
Py, SEE s VAT UE R 5 SYXK
(H:)2014-0004 . B350 75 58t o [ Be 2 B2 B
T = 2 AF 5 T S 56 sl 40 BEAR R 22 51 4 i A (it
=2 DWLL-20180112),
1.4 RN Sr4

B N4 s HCT 116 45k 4 41, Ri. =
FIXTHEZH . REIEZ AL MRS 2 Rl R+ I A
ZEAXIRAL . NG TR, WRRERA. WBMER
YRNVRIE N 1 mmol/L, Z5Z5RF[EA 2 hy BESTA
FIHCs y HT 2 MG IR 4T 6 Gy I 4T R
Z+IRETH . TEMRBRT 2 h A TR R, Bk
i 1 mmol/L, %5252 h 51T 6 Gy MaSf. MEFAT
[E]>4 6 min 20 s, FlE %K 0.95 Gy/min,

1.5 RSk

PRSI 5 B TE RS2 36 R AT SR 522 0L 2. 4. 6.
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Fig. 1 Melatonin inhibited the colony formation ability of HCT 116 cells following exposed to radiation
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Fig. 5 Melatonin suppressed the tumor growth in tumor-bearing nude mice following exposed to radiation
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