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[ Abstract ] Colorectal cancer (CRC) is the most common malignant tumor of the
digestive tract, with its incidence rate increasing annually and showing a younger-age
trend, imposing heavy health and economic burdens on society and families. Regular
moderate-to-vigorous physical exercise has been demonstrated to significantly reduce
the risk of developing CRC , alleviate complications and adverse reactions related
to anti-tumor treatment, improve patients’ quality of life, and prolong survival. As a

simple and economical non-pharmacological intervention, exercise plays a crucial
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role throughout CRC development and treatment by regulating inflammatory signals and promoting anabolic metabolism through

multi-omics regulatory networks. This article reviewed the latest evidence from clinical and experimental studies, emphasizing

the indispensability of exercise in the comprehensive management of CRC patients, and provided a summary analysis of relevant

mechanisms. Future research should further investigate the specific impacts of various exercise types, intensities, and frequencies on

CRC, combine them with clinical treatment methods such as radiotherapy and chemotherapy, and explore precision approaches under

multimodal interventions to maximize clinical benefits.

[ Key words ] Physical activity; Colorectal cancer; Outcomes; Molecular mechanism; Prevention and treatment

AR, BEE ANk B0 2 Wi R
RIARWIREHE, 45 E49% ( colorectal cancer, CRC )
M RMRE TR, 2R, REus
R IR TT K IR T AE N RS HETR T [ CRC /&
FEARRA T RIESRT, (2RI AT
¥E%E (GLOBOCAN ) Fii120404F 2 EkCRCH
KRB 232007 I, FET-160J7 15, H 2R
e AR R B EG Em I EE L T E T4
KAENRCRC ARG G, AH SRR A9 151 Al
FET- NEABAERE N, AS[R) X R4S 17 B CRC &9
RIET- R IZEFA K 2 A X — A3 T Ak
i, R E20307 MLRIANE ) IR AR
AP K R S 7, HR i i B T 1A
11 B2 TF BT RAERE K-, B, EBsh+
PAECRCI—Z B . 1GY7 PRI BN KR
PRI B IR IRM . AR R G LiiR
1z B T WX CRC AR 3 40 B A2 77 3K 25 10 52 ) AL
i, TR | MRS S R AT AL
S, AR RO I LK R 5
A AON T P ROR F 98 AR, MRS AL
12 B ECRC AR FEH A4 107 F B (AL B AR A0
1 EBEHTFHECRCZLWMIERFTEES 4%
&

1.1 B3 MLET & L ABECRCIR A 04 #F 7033

JERERCRCHEHEZ G N, 5 E &k 4E
IR 48 5 25%~57% 1 IR HE DR A
T, HOERE W=, H R T RS D AR £ g X
(5 = € 27 N [ K | S K e E R oY S N
AR L AT 1R 12 B ] CRC RS B 1R 23 %~
35% 1. AABAEHCRCHYSIST XK 25, TEiB3)
AR ATE, Xt m e T A, —DiEr
Xt 10007 55 PP i Meta B4t SR 1
H AR R[] <4 h{HIE B> (<2.5 MET-h/wk )
FIAARZET XU i 34 m (HR=1.27, 95% CI:
1.22~1.32) , e S i s A, BB R
AR hill AR &AL T KBS N ( HR=1.04,
95% CI: 0.99~1.10) , HiGsMHaFmEizs) (60~
75 min/d ) BN ATHEIS AL PR OFE T XU

B DRI HR L JE CRC ) i AU A . S —
TR T 4 4% (UK Biobank, UKB) FJBA
HITF5E O i T 33 7334 T AUBHIR RS B
Hr 7 FE 7 13.624F R A AN [l K32 8l ( physical
activity, PA) 5CRCEAEFZMIMIETIECEK, 45
JLZRUA SR 5 B Y PA A3 e A 2 23 g v
KU FEAK31% (HR= 0.69, 95% CI: 0.51~0.93 ) FI
42% (HR=0.58, 95% CI: 0.40~0.85) , Hizizz)
RIS Z AL Ty B . RS B RIZ i
3)) (moderate to vigorous physical activity, MVPA )
A B FREAG T ARUBE PRI £ T CRC U

G s AR, AR 3.7 min
1 2B I 20 R Bk M2 3 (vigorous intermittent
lifestyle physical activity, VILPA ) UREHRE
Bh L GBEEASE, BIRTETEAE Y % Az XU R AI32%
(HR=0.69, 95% CI: 0.55~0.86 ) , % RKiFFT31K
VILPA ( HFUR#F4E1 min ) A 5E 56 T2 2R FE A%
38% ( HR=0.70, 95% CI: 0.59~0.84) '™ iz
B L, AR 7% SRR RE LA - S vy i 7
AHECRCEIEMBSFREAL, HAEARRMER . 4R
KEFEEL (body mass index, BMI) AREHEA
JEZE I

R, 328 SR A e HL AR R &5 1 7T 9
TFB, 458 ETm. BUEARRAEIE, ik
fIRCRCHE G Z 0w XS, PRI 15 3
AL TR, ) “Maass)” 38
VILPA ) Xt 48 2T 15 A A LA B2
1.2 EHEREHL EFZTE TR

DL BUE &G R SRR R AN R
JE MG, AL BT A A B A YT 7 S8 Y U
Ak, (R R Mm% U~ A T
69611 T 145 i 9 55 (O AT ME A S AP 5 - 3
WY, ¥mSisshar . KRR 2 4R s g
], TR EE ) PoE RNz,
YR 3 B o R B O AR A RO R R AR
BABSE R, W AMET A ATMVPA
Al CRC A H R AR C A 36 it ( health-
related quality of life, HRQOL ) FFI520% 57 .



922 T, T s TIHEESENESESEERPERONTERAESE

Wi2 I 55 5 3#473.0~8.9 MET-h#19.0~17.9 MET-h
HR TG 8, CRCARFET KU 4351 B K38 %
( HR=0.62, 95% CI: 0.42~0.87 ) F151% ( HR=
0.49; 95% CI: 0.29~0.74 ) """ ZWFsE 4R %
B, e KAIEEE T, CRCEFMEHILTIA
b5 AR ATC i A T4
TECRCHE FHHZ BT BL, Lee2s ' xf

2 45001 T CRC & PEAT Y AT RS M LR F 9% &
B, BMI=25 kg/m’ L) R BRI 43 0 B B yb F1) 4
JrE SIS NR M ZRAS , A L AR A sk 4
H=EB6, iz BhREM CRC M 15 3] T R 1Y ol
00 Wk, BE T HUMLAENS BEHOE S G
R 2 30BN, AECRC R h b Redk st & 5
WPEH (1)

F1 AEIEZHEE, BEECRCEEEETHNIEARHER

Tab.1 Main research progress of different types and intensities of exercise in the comprehensive management of CRC

Category

Research progress

References

Prevention stage of CRC

MVPA can counteract the harms of sedentary behavior and reduce the risk of cancer in high-

[5-6,9]

risk populations such as obesity and type 2 diabetes

VILPA can reduce the incidence and mortality of CRC, which is significant in populations [7-8]

without exercise habits

Treatment stage of CRC

Preoperative exercise improves physical function and increases muscle mass, providing a

[14-17]

buffer for surgery. The positive effects of preoperative exercise continue postoperatively,
allowing patients to maintain lean body mass after neoadjuvant chemotherapy and radiation,

improving HRQOL scores

Postoperative structured exercise, especially personalized exercise programs, can significantly

[11,13,18-19]

extend DFS and OS of CRC patients and reduce adverse reactions during adjuvant

chemotherapy and radiation

Exercise and psychological intervention can significantly improve CRF. Aerobic exercise

[20-25]

can significantly improve cardiopulmonary function, and RET can significantly alleviate
symptoms of depression, and serve as a non-pharmacological method of pain treatment. The
combination of the two is more effective than either alone

CRC: Colorectal cancer; MVPA: Moderate to vigorous physical activity; VILPA: Vigorous intermittent lifestyle physical activity; HRQOL:
Health-related quality of life; DFS: Disease-free survival; OS: Overall survival; CRF: Cancer-related fatigue; RET: Resistance exercise training.
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Tab.2 Research progress on the biological mechanisms of exercise intervention in colorectal cancer (CRC)
Mechanism category Research progress References
Tumor microenvironment Metabolic Exercise modulates the IGF axis via the AMPK/mTOR pathway, [ 33-34,43 ]
remodeling reprogramming improving insulin resistance and hyperinsulinemia, and restoring

muscle and adipose cell homeostasis to enhance CRC prognosis

Inflammation-immune

Exercise-induced myokines release immune-regulatory cytokines,

[37-38,41-42 ]

regulation promoting NK and T cell functions and enhancing anti-tumor
effects. Acute and chronic exercise modulate IL-6 levels to reduce
inflammation and tumor risk
Systemic biological effects Neuroendocrine Exercise improves serum adipokine levels, reduces treatment toxicity, [43-44 ]
regulation and regulates bone metabolism to combat osteoporosis and muscle
atrophy
Gut microbiota Exercise enhances gut microbiota diversity and beneficial bacteria, [45]
reconstruction increasing mucus layer thickness and secretion, promoting intestinal
motility, and reducing intestinal inflammation and cancer risk
Epigenetic modification Exercise upregulates tumor suppressor gene expression, with DNA [47-49 ]

methylation and mRNA expression changes primarily occurring
in the delayed recovery period post-exercise. Chronic moderate-
intensity exercise reduces promoter methylation levels to enhance
apoptosis and inflammation regulation

THIGF—1/AKT/mTORC L5 5 53 g4 ok 11 7Y
WLEFHEAR K, I8 1F AMPK/PGC 1 ol 384 38 i 5
Bk, NN S IERE . [FES, 12 3hidkiE
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