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Application strategies of chronotherapy in prostate cancer based on

Chinese chronomedicine
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[Abstract] This study explores the application of chronotherapy in the treatment of prostate cancer (PCa) and emphasizes the
comprehensive application of Chinese medicine (CM) in this therapeutic strategy. It focuses on the fundamental mechanisms of
chronotherapy, including the association between the biological clock and cancer progression, the principles of action, as well as the
understanding and theoretical origins of the biological clock in CM. It also reviews the current application of chronotherapy in PCa.
Furthermore, it discusses the potential of CM in chronotherapy to alleviate side effects and enhance therapeutic efficacy, and
addresses the limitations and clinical challenges of current research.
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Fig.1 The potential role of the biological clock in the occurrence and progression of PCa
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Fig.2 The relationship between the imbalance of yin and yang in the biological clock and

the occurrence and development of PCa



2025 455 45 %

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 567

= 2] R IR T AU 35
3 PCa BERHETRIMEE SR

3.1 REEITHRMEN

BERIG YT , 78 PCa BIG YT H, 4 51| G R A8
H BT AR WIG T X R ik A% A
PIET RIS 2YITR ., AR AER )
RO MR T REZ 2SR, filan,
TERL L] B, B T 254 A G B 0 35 5, 2590 mT LA
A R SRR X — B e AT 259 R )
B, O E A TSP R B PR AR 2, [RlRR M,
T LR AE PP AR T 0 SR AR I ]SS T, R R
T KA S 0T S 2R A A R ROERS, s
HAERERIGYT N 2 T, AR AN [R] B J= AR 19 /<
AT RIERR DB A 284k, , VR el & R IR TT
2 HRIERGIG NI B SR Tk, EHaE S5
5T 2 B, BRI EE 6 2P e il e K B IR T AL
ST X MR, 12 1 B[] R 28 W] R 2 88 i I IR 743K
MEERE, AFaEN, FECERIYIZE)  H
PR B PE (B R B2 0 )3 A4 B[] B P9 e
TR R BRIE T 245 O B2 960, 2445 B O AR BHAA,
HRE R B SRR B 25T 07 255 H b 2238, M ebai i
B DAE AL, BE AT 5 K BH A SR A ST s 1k
H PG PH 3 IEA AR iR+ S S 2 k457
72 HVEZ 36, 41 BH A 25 DO 2, — DUl o e
SR 5%, — it BH AR 1R 1B, AR s N AR
BT I,
32 BREENERNERN

PEIHIRYT I 73— DO A I 2 i FE R
YER . FEiRy T FEREE ™ B s RIVE R, s |
A& HegE R ge il HEPR RIE IR PR 255, AR
P FE (R A= B R L JR T B TR) AT DAk 2 T 5 240 i
B WA, TR P S8 RILE 2, i T =
Fis ] 52 BRI ) BRI 7 I LR V6T Ok
SRR IR YT T B R RIE R AL TR B, S
Lo 2 AT 1T N i SR s R T BESETEH
M 454 BEIA YT 1Y 5 I R 4 2 et ik — 0 35 1
BEIUST BT I EERIVE . B0, B R AT
YR NS N B 25 25 S5 0k Ry AT LABE s LA i 4t
s BE 1 AR 98 5 IR, B AR IR T Ak 7 5 | S B 22
PRI R SRR RIVE RO A B RAE Dy —Fh
B BT BN R A AR R R AT
O T T R FERIER . RS
BRI, B = LA T I A A AR AT T T D

AR AL T 5 L ) O RN R, 2T A
i 3 e 108 5142 32 EA AL T T 58 A0 0 vk g 2
LT RS IO e SR 6 = B RAR O,
BTG % PR VAT AT LU S0 O MR AR
3.3 WRERHE SR

PEAFIR YT 0 R B AR I A = , (HAE PCa IRYT
FUBAT TG — R 5 AR BRI ] e — B e 25
PIAEAR IR FE ) S AR ) ) SR BRI YR 7 1Y) G g, 4%
11 T PCa B3R 22 S AR B 0 & 2k, B
(A b T BEAZ B0 A TG ST MR IR R 2R N &
T, BT S R M BEIIR YT AR, AR (14 i)
] AT e — RS BRI BT A 1
AR K LV AE 7 RIE AR S BT 58 TR ARSI b
o LK BRI 9 R DA X FIR T O R 1 A
AR, = e 22y Wit riny s, 259
Z 18] () FH B A F AT B s i L ARG R A, 1
T 6IT 5 R E 2, AT U e A e B VA T
HEZE TR A EAER, 0 — e eyl i,
DU, H5 48 G 1 FBSR B o — FE Rk R, B
FEBTTRIBAE AT, BEBIIA YT BRI T G 2 M
ZRINGEH 51, XA A o i 18] DR 2% 0K 42 1) s
R HEGETT AT, LABR RIS 25 S 16 R Fn ]
Sk H, R M It S — S SR AE A I PRk
0%, PRI YT B R R e BE ™A% A IS B) R 2y, A
ISP E R e R IR 2, 3X AT X R 1 H R AR TG
FEAE R

4 Z5ig

PRI TV R —FhRE (0367 5 i, R B
(R R R AL 25 3R 97, s 73R T
SRR D3 IR T8 B R W R 2GR
R T ARl AR AR, R
BRI R T EE AR, R BRI AE PCa
ey e RN k15 = SR LT A e S AR Sk Y = a1
ML A B 2 AR 22 5 00 52 i LA K I PRI 56 i)
=8, AR P E R AR EERRTT 1Y
BL T o 2 A R 6 L R R P R 2y 5P I
RITE A RS, WA, B A R A
S5 R TIX —IRTT IR IR A &R

zE LT BERHAITHE PCaiBIT TR T
W, 85 A PR IRTT o R T —
A TN AR B AT S TG — RSPk (H
AN A58 FNAIHT , PRI A T RE A Ak
FEREIRYT B AR,



568 TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn

2025 455 45 4%

B 3k

[1] PHD H S, JACQUES FERLAY MSC M, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. CA, 2021, 71(3):
209-249.

LETICIA NOGUEIRA PHD M, PHD T D, et al. Cancer treat-
ment and survivorship statistics, 2022[J]. CA, 2022, 72(5): 409-
436.

SRR, I OREH 2, L BRCTRSEE TESHRE
ZERXTEELT]. R E P 2ALER, 2023, 48(21): 5681-5689.
FISHBEIN A B, KNUTSON K L, ZEE P C. Circadian disrup-

2

—

3

—_

4

—_

tion and human health[]J]. The Journal of Clinical Investigation,
2021, 131(19): e148286.

XESC, AR, 2k, S5 B IEPBUR T BHAY T HS
WA K L5010 IR Hh R 252244, 2024, 44(6): 1063
1067.

[5

[t}

[6] PAPANTONIOU K, CASTANO-VINYALS G, ESPINOSA A, et

—

al. Night shift work, chronotype and prostate cancer risk in the
MCC-Spain case—control study[J]. International Journal of Can-
cer, 2015, 137(5): 1147-1157.

[7] KAKIZAKI M, INOUE K, KURIYAMA S, et al. Sleep duration and

—

the risk of prostate cancer: The ohsaki cohort study[J]. British
Journal of Cancer, 2008, 99(1): 176-178.

[8] JACOB H, CURTIS A M, KEARNEY C J. Therapeutics on the

—_—

clock: Circadian medicine in the treatment of chronic inflamma-
tory diseases|J]. Biochemical Pharmacology, 2020, 182: 114254.

91 & B, & i L F, H ST PR A R IR
FERIRIT(I] VIPEEE2G R A, 2024, 36(3): 13-16.

[10] SEKI K, CHISAKA M, ERIGUCHI M, et al. An attempt to in-
tegrate western and Chinese medicine: Rationale for applying
Chinese medicine as chronotherapy against cancer|J]. Biomedicine
& Pharmacotherapy, 2005, 59(Suppl 1): S132-S140.

[11] MEYER N, HARVEY A G, LOCKLEY S W, et al. Circadian

—

rhythms and disorders of the timing of sleep[J]. The Lancet,
2022, 400(10357): 1061-1078.

[12] FAGIANI F, DI MARINO D, ROMAGNOLI A, et al. Molecular

—

regulations of circadian rhythm and implications for physiology
and diseases[J]. Signal Transduction and Targeted Therapy, 2022,
7(1): 41.

[13] FENG D C, XIONG Q, ZHANG F C, et al. Identification of a

[t}

novel nomogram to predict progression based on the circadian
clock and insights into the tumor immune microenvironment in
prostate cancer[J]. Frontiers in Immunology, 2022, 13: 777724.

[14] WENDEU-FOYET M G, KOUDOU Y, CENEE S, et al. Circa-

=

dian genes and risk of prostate cancer: Findings from the EPI
CAP study|J]. International Journal of Cancer, 2019, 145(7): 1745-
1753.

[15] WENDEU-FOYET M G, CENEE S, KOUDOU Y, et al. Circa-

—_

dian genes polymorphisms, night work and prostate cancer risk:
Findings from the EPICAP study[J]. International Journal of Can-
cer, 2020, 147(11): 3119-3129.

[16] MIRIAN M, HARIRI A, YADOLLAHI M, et al. Circadian and

immunity cycle talk in cancer destination: From biological as-
pects to in silico analysis[J]. Cancers, 2022, 14(6): 1578.

(17] Bk e # SR, 2 W, S5 JET PRI R A PRk B
XA BB SR R ML I/OL). MLk B2 8L
{1k, 1-6[2025-02-24]. hitp://kns.cnki.net/kems/detail/11.5699.
R.20250211.1049.002.html.

[18] LEVI F A, OKYAR A, HADADI E, et al. Circadian regulation of
drug responses: Toward sex-specific and personalized chronother-
apy[J]. Annual Review of Pharmacology and Toxicology, 2024,
64: 89-114.

[19] % %, 5 16, SEE ETHR R R I A AL G
R AR TIRISL)). P E PR EIRRIRA, 2023, 33(7): 650-654.

[20] WBAE. JRIHLEE I TS O S I I AR S I G T AT 8
HHWFZWD] T TR EE 2GR, 2019,

[21] ZE[EE. PEBERAM]. dba: Bl2Eh iRt 2017: 335-340.

[22] SRR, wsmbd, J 26 S SET A R IRDI RIS B
B SR ALEL B IR YT SR )], SRR T RGBT,
2021, 23(6): 2074-2080.

23] & #F f1 A8. FRRERTOEG S bk 25X T
S1Ie] B o S 7 ) RECR L)) TN AR RIS, 2019(16):
11-12, 16.

[24] BRUNO VINCENZI M D, DANIELE SANTINI M D P D, AN-
NALISA CESA M D, et al. Cancer chronotherapy: Principles,
applications, and perspectives[J]. Cancer, 2003, 98(4): 881-882.

[25] CHAN S, ROWBOTTOM L, MCDONALD R, et al. Does the
time of radiotherapy affect treatment outcomes? A review of the
literature[J]. Clinical Oncology, 2017, 29(4): 231-238.

[26] FHH, ALar, XM, S R B A 2 s iR R R
RIS R PR I A AN R SE D] shAg e R 2 2%k, 2018, 33(1):
362-365.

[27] MIER, DO, Bk VL, 5. W R ETEIME P EIR T T
RYRE LT R R BE 2R 2244, 2022, 42(11): 1782-1786.
[28] MADAN R A, KARZAI F H, AL HARTHY M, et al. Cabozan-
tinib plus docetaxel and prednisone in metastatic castration—re-
sistant prostate cancer[J]. BJU International, 2021, 127(4): 435-

444.

[29] Xk, XURSE, #0525 PG AIEHIUEAI R A7 75 Ik
B RIS X 5 AR S R TR ) AR R R 22 4R,
2023, 41(3): 317-320.

[30] RAH]. BRI AR Y745 B R AT AR G TR S L A e R
WFFED]. B BHEP B2, 2012.

[31] £ %, k. H22 /N R IR A S B Wbt E e R
JETNREMSEIRMITRT]. WErs BE B2, 2012, 31(2): 106-108.

[32] B R, & AL TR L R A TS ZE AR IR B IR
NGB AT AR A B O ik 9 I PRSI DU PR R, 2024, 42
(10): 217-220.

[33] ZiEEE, WRERER, BIZUR, 5. TR TN A
A7 BB Il SR PROWER ()] _BIET R, 2019, 38(10):
1114-1117.

[34] KAUR P, MOHAMED N E, ARCHER M, et al. Impact of cir-
cadian rhythms on the development and clinical management of

genitourinary cancers|J]. Frontiers in Oncology, 2022, 12: 759153.

(AX %4 EHZ)



