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Abstract: The renin-angiotensin-aldosterone system (RAAS) is crucial for regulating blood pressure and maintaining fluid balance,

while clock genes are essential for sustaining biological rhythms and regulating metabolism. There exists a complex interplay be-
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tween RAAS and clock genes that may significantly contribute to the development of various cardiovascular and metabolic diseases.

Although current literature has identified correlations between these two systems, the specific mechanisms of their interaction remain

unclear. Moreover, the interaction patterns under different physiological and pathological conditions need further investigation. This

review summarizes the synergistic roles of the RAAS and clock genes in cardiovascular diseases, explores their molecular mecha-

nisms and pathophysiological connections, discusses the application of chronotherapy, and highlights potential future research direc-

tions, aiming to provide novel insights for the prevention and treatment of related diseases.
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Fig. 1. Core mechanisms of the renin-angiotensin-aldosterone system (RAAS). ACE: angiotensin-converting enzyme; AGT: angioten-

sinogen; Ang I/II: angiotensin I/II; AT1R: angiotensin II type 1 receptor; AT2R: angiotensin II type 2 receptor; MasR: Mas receptor.

e IALL A, AR LRI E. [FR @R
TR RGE, PRI S S BRI IE B
ik — PG R T AR
1.3 BENEERER

Pt [ P A — ot = S A P A T O 5 A P P A
R R, B BRI A e R AR )
R SORER R, a5 B N ) R B R
24K (mineralocorticoid receptor, MR)%E & 1My 52 M) IfIL 7%
IS BN R . fEIEWAERET, W
Ang 11, IfLAR7KF L B /N IR B 55 22 Fh R 2R T 1A
T T R P o W FEFRBA, T AR AE O I R
gt B2 L R EER, I 2 1 R 2
S O 730 5 2 Flol 8 50 (1) R A A
IR R0 DRI, s T ] T e 70 4 A X
TS (35 R P96 7 SR S s A A IO 8 0 7 3 ) o B B
Z
2 B EEBIEESEE

i 35 DR AR D AR D A R 4 B T A 1 O B 1

PEIR T, JE I S - B SRR B DR B 2 A A
BINREMI R RL, T oAU e

R RS RE M PSS
2.1 Bl EE R R IR

1% 0 B B 5 IR B $E Clocks Bmall. Per 1 Cry
A, I A - BTN I A A A B A o R 4 D)
#(182). CLOCK 5 BMALI JER Rk, A
B K5 27 1) E-box Jo A, WUE H AR, PER Al
CRY 1E R, 75 M N A2 5 3\ 40 A%,
454 340 CLOCK/BMALL & &4 (i 55 % 1k, T
R BB, fEFRRE IR IA B R T, A,
CLOCK/BMALI1 — 5 {4 38 it F Ath 5% % 5 - W REV-
ERBo/f 1 ROR, 5 DNA i #% J¢ #f RRE (ROR-
response element) 45 & I 15 2K 52 Wi 73 1~ b (14 15 4
P, L AAE R 4. ROR #5113 Bmall
KR 5 5%, T REV-ERBo/B i 3% R 1 40 1) H: 4%
S, [FF, CLOCK/BMALI B #28K %) D-box 45 &
#E [F(DBP)# A, 1 REV-ERB/ROR i i 4% NFIL3
F5 YL DBP YjfE, W IE L S8 S PE 25 A D-box ToAFSE
PSR R B PR T 50, 28 b, Rt iR 3 R
o IE U I B YRR A T, 1 REV-ERBoU/B I
RORa 254 B H 738 1 22 2 Y 2 ) 4 38 5 &R S 1)
R PR AR E



672 LEI2EH Acta Physiologica Sinica, August 25, 2025, 77(4): 669677

\
~

The cycle of
day and night
in nature

Central clock

Nucleus

LY XL

i V>

Peripheral clock

B 2. Ao i o i PR e - 0 3 S A

@ kv

J. PER
CRY
CLOCK BMALI1 CCGs I —
D Quels Ezbox 0 E-box PR 07 s
REV-ERB
ROR
ROR REV-ERB <——//

BMALI1

7PV RRE "ot W7 Wod

Cytoplasm

Fig. 2. Transcription-translation feedback loop of core clock genes (CCGs). SCN: suprachiasmatic nucleus; RRE: ROR-response

element.
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