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Abstract

Circadian rhythm, generated by the circadian clock, is
an internal rhythm that the body evolved to adapt to the

Baishidenge  WCJD | https:/ /www.wjgnet.com

diurnal changes in the external environment. Under its
influence, mammals have distinct feeding and fasting
cycles, which cause rhythmic changes in nutrient supply
and demand. In recent years, many studies have shown
that biorhythms are closely related to body metabolism.
The liver, as the metabolism center of the body, is affected
by circadian rhythm. However, with the acceleration
of the pace of modern life and the change of life styles,
the body’s original rhythm is disrupted, resulting in
a significant increase in the incidence of liver related
metabolic diseases. Meanwhile, the disorder of circadian
rhythm can also promote the occurrence and development
of these diseases, and affect their prognosis and outcome.
This paper reviews the relationship between the function
of liver clock genes and the metabolism of liver glucose,
lipids, bile acids, protein, efc.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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FRAREV-ERBA)S5RARFHKMILZIA(RAR related
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I, I eSS B ROR S TG4 &7 25 (ROR response
element binding sites, RORE), LAIH#EBMALI1ZER [
FifEFIE, Hr, REV-ERBARISE & 1IHIBMALLE:
3%, JB T AR T, MRORYE & 3 2+ X 38 n] g i3
BMALI1 Y, o, St 7t ik R MDECs ) RIA
RAE T IR R DhRe, 3 HDECsH] LAidid 5 BMALL
4455 5CLOCK-BMALLSE 4+ 45 5 E-box i AT K41
B IXER T8 =4k R, M2, X
ST 2% (0 S BRI % 7 AR T K 2024 b JE B A, AT
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LHPSORIRR RIS AN o, IR ZH 4 A
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WLIE A AT 23 A 428 BE (A (clock-controlled gene,
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. F s TR R TR A B R e, e
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FIR = RAAAL S =, FIWOAMEER IR (cyclic adenosine
monophosphate, cAMP)[1]7 4, cAMPR] A 5 IR IR 2%
N5 & B 1 (cAMP-response element binding protein,
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(phosphoenolpyruvate carboxykinase, PCK1))7&i%™. &
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REV-ERBATESEHE A J5 81 1 [X (1 45 547 i 5 PR 7 1k
e A F—— 4 e % K F-(hepatocyte nuclear factor,
HNF) 408{HNF64E 4, it 21 5 (12 2343 (histone
deacetylase 3, HDAC3) A HoAth 3 fH 147 1 55 4% s FE ]
AR, 920, 5 A 7 R 2E KIS (Elongation of very long
chain fatty acids protein 5, ELOVLS)a(EE 4 lEA £ it
FHBEF A3 (acyl-CoA synthetase short chain family
member 3, ACSS3)™. H AT L, JF AR A= 4 fimat 2 Al
il P [F) 4 A BRSNS B 2 B KT

FATFRIE, AU N w8 R K 5 R R TR,
T JR B AP TR 2 B0 R« AR TR P AR 1 P 254K
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AT LA SIS 60 W0 5% 1) 0 1) D't 24 22 3 o) i 26 WA R P 52
We). LG an A 1) B I PR 2 mT DAL A B ik AT
TEBNE, T B AR 2 PR, (R KR R ok
IR 20174 — T K BRI T R LIRS 1Y
PR AC 2N A WE T & AR RE R 0, 2RO DL R
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FRUBREDY; (g RS2 R TEAR A R FF TS RERS, B a2k
SR INFL IS ETE KT, 40, BEAR RS, HEA8 I 2
JECHE TAESE 5 DI AT 5] 2 N 3L A Jo Rt 4
RS2 AR P (1 XU 9 A P AR e i S5
BRI AS 2 1T 5 S5O 2 P TN g U, 83 TN
T SR 2 AR PR P R RS 1 0, AR S R B
ST BRI TARRAR 1 ARSI T A MR TE T
N AR 5 R T R 5 R 7, g BT, e
AR 55 DR SO I e e R LA AE A ZUK P B AR T
JoR By 2 AT, AR E 1 AR AU IR (1) R AR R . Xof
T B ARG R YT, — 5 T AT I G O I,
T AR AT ) S5 P S AT LA LB 85 R 43, ) — 5 TRt A5
AT DR B o A= e 25 DR 3R 08 = 1) 40 - R B A LA 7K
IR R S AERETY, 5 H BT S, REV-ERBa
BEN7ISRI011 2REV-ER BB 5)71SR9009/& A A 75
1259, IA7MROREESNFIAICRY K & B IE XA YT
R A — & E AT, B E NMRTAZ i 72 (8
1R

4 EYTER SRR B

P JUE A2 IEL [ e e A A B R (bile acids, BAs)F L2
I, A RRA BRI IR AR 3 Sk i T 7 RIS, 1 4h
B SR E B E 5T, BAT 55 5 WA P i
IHEE™, e 2 i JE B A2 14 (farnesoid X receptor, FXR)
PLI G B EESZ A TGRS (G-protein-coupled receptor
TGRS AEFPERCAR, RelOE — L5 Sl Bk (W 22 2L R
TR [ BAEE BT, I A T X AN R 4E S
2%, MRV BRAMERE AT B S K, R i H il =i, 1
[ 2] 22 i /K7,

WEFE RN, RE R G s, TR IR R ) S Sl LA
A% 52 AR ¥ Bl T A T R A T S s, e
TR & i 2 3 SR RS IR A%, 13 Bk E A
F5ik% 32 KFXR, SHP (small heterodimer partner)® 2L K i
AT EAH i A K K] F-15 (intestinal fibroblast growth factor
15, FGF15, £ AR ZFGF19)™%), A=Wk ih 2 i %
R AR, IL R IRAE AR R LA I % v Y PR T
Pifg——H [ B 7o f2 AL BE(cholesterol 7-alpha -hydroxylase,
Cyp7al) I L 5. (HFXR KT U 5 B AE R
A DT IMITSRAFAE G, B UITEF X RER I/ B
FZIEREFAEFXR /N R T, T BFGF 1SR ML
Jfi #3214k a (organic solute transporter alpha, OSTa)***, {H
F2CypTal FIA (KB BT AL IX PR R vh IR L.
FEMBRFXRAL, W] REAFAE H A RAR 2 5 I BRAR S (114
9. A, CypTal FRIKIE 32 2 A Py B DR K 428, an it
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B () S ECREA)
TER AN BB AN R, MBI N\ '
w2 R P s B
g gl ) e
T AV W VU Jezesm=sdk
$o Wi R ° &
X
1 cAMP AV
o | IE T JE
L o (5 (e
G e FERIEYE L
& @ mEpm D W —
wyie o . l v
5t 5

2 BEAEERENEBRTERAE. GLUTEER TTHEMERIEN, fErESh B r DA RIS &, oIk BB BT R, B RES
PR R, [ SR AR RN AR 2 A IR T AR AR LN TR A b o T B A O R E, 122 S R PR b A
2 (glycogen synthase, GYS2) AN EHEHIZ . PCKIEA T N, &2, SRS S2RICRYE AR AR, Y
[ E TR S, CRY &8 F ] DTN RS sk E a2 (s Rt R, At th ] DA ELAb G &k, X G eRE S A R EV -
ERBARJ TR, GLUT: #&EEIZEN; GYS2: R AREN2; PCKI: BlRIAE R NI NG 1; CREB: I Ey oA S E N,
cAMP: JEEREFH; CLOCKAFIAEA; BMALL: FR AL E [ 1; CRY: FafEt A REV-ERBA: 2RV E1D.

WECLOCKRE /Y, ‘& & itz B e M 2 B2 1% (proline and
acidic amino acid rich, PAR) A P 52 S R 5 4 % K]
TDBPE I CypTal (F1F555%, {EI ] 1 PR FIE.
RE V-ERB ovt /2 1 1 JJE [ B A IE YRR AR R SC B R 7,
FEREV-ERBautih Z [/l 1, Cyp7al (5 R IA 2 20
O, FORLH AT A8 A2 83 1415 E4bpd A1 Shp ik K 1 4 5%,
KeVAFECypTal (IZRIE™. Bl (IR0 R RAEY T FRIE &7
TEI R AV 2AE 5, 7T LA SR A= e 4y .
20164 Govindarajan®s™ A K I AE S5 G IR B2 2
7 181 45 By DA R W A e TR R R Ak KT, e R
SR T R 5 2 (WD BP)AIAH SS L K] (APer2, Per3All
Cry2)IRIE KA T REFEUR. BRSO &
75 5 MBI BRI 20 4 1A A8 Ak 3t T R i AR 4 B 4 T
2, XL L [FE AR E IR BRACE Br=Ae T
AR,

BT T YT E T RR AR A X T S B ML A A 3 P
fir R R H 2, — H AR PRAIEE & . B AR I <F) 1R
A REF SO TR i 0 (& AP, TR
P, PR PR SE (time-restricted feeding, TRF) A LI ELATAF
Cyp7al mRNARERIEL, 755 MK A B/ AI 2
BRI, e AR, RS BUR AL R A
1T R PG 0 W 2 45 3 IR 5 86 ARURI 3 7 1 2RO, s R R
FRASAS, SN WIRE R R B R HE BT A AR U B AG 1R X
B, RV HR 2 (AR SRIE 2R TR KT B B
A, R FL IS K A S AR 1 4 LR

J3aishideng®

WCJD | https:/ /www.wjgnet.com 1029

ORI AR L) IR TG 2 2RI

5 HEYTER SRS BRHE

JH I 3 0 R R TR Ak & SR A IR E A
s BRI RS S IR RS B Turek 5 ATF
QIPERT T IR A el B DR AR IR /N B, LR I ]
A =Ea s & dE, AN BRRRLEAT TR
B KA 1S

BEXE /N BRCL O C K R PR A 72 % 30 G AT DA S i JH
JIERR BRI AR, CLOCK AR (Clock™ ™)/ B oy i il
AR H VM = lE 5 #2 8  (microsomal-triglycerid transfer
protein, MTP), ALl 322 T CLOCK & H AL I
PN YR R AREIESHP A A [ M TP Rk, H
HSHPIE L 5SMTPJE ) L ITHNF4o/FHZ AR [R5
1 (liver nuclear receptor homolog 1, LRH-1)45 & LA
MTPHIFE™, AR, FECTock™ ™ /N R 2 5 iR W U
) R Lk IR A 7R BT A, X R A MR 0
9 I 5 T = A R AR D TR
PRI 1) P,

565 7N B AR N BM A LB 2 & 30 G 1 AT 3 74 g
WIEIE e R fEAE XA BRZBMALIH/N R
LR (D b =Ear) B3l ) Uk ok
(R IR 2 IA PR, APPA Ry JIg 0 41 e fig iy
254 #1112 (adipocyte fatty acid-binding protein 2, aP2).
CCAAT/AE5RF45 48 Ha [CCAAT/enhancer-binding
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protein o, (C/EBP)a]. SREBP-1aflIFAS; (3)fIRMi44 A%
I HH IR A RS DR A DG B T IR, WHsIRIAtgl, R H
BMALI1Z 5 gt #2°7; (4) A5 W5 i A7 AR FE 7 T8I 0 451
F, QAE I A B AR R KGN, 55 IR B UL
HSEALIE T T . BEAb, B2 BMALLF /N BUPEIR R
1, MWEBMALIER AR 2 5 a2 Q0 b &%
TAERM,

BEX /N BRAR ABMALL 240 K FREV-ERBat)
WF7E R B, = REV-ERBaff/ 5 R H AR 5 A C A
AEIERAR M 253", b, REV-ERBalJifi3T ThREZ
A2 ARG BN F1 (nuclear receptor co-repressor 1,
NCoR1)PEH, ‘Bl EHD A C3 I — ALK ]
H AR R (MIBMAL125) (¥4 5", REV-ERBaFINCoR 1
A S5HDAC3ZAE D, H A HDAC3 I SEAAE B I
HA 3 LA e ™ RS, IR REV-ERBa
FA% THDAC3 5 FARACH BRI ¥ ., A R T A5 5 (1)
YA AT TEE, mKFIREV-ERBadf il 1
HD A C3 5 FFWEACHI & A R DG HK, T 1 g o AR
YE . — BRI E P REV-ERBoBtHD A C3 k2%,
) 22 5 38 e Vel = I L AR PR AR A )

PerfICry &2 55 IR A, Wisk=Perl
H/EEPer2 /N L4 H I = B A BRI, %) Per2iii
B/ RIS R B, Per2n] LARHWTPPA Ry 552 ) 20 1M
S H R AE AR N, Cry3& KBk = 238 Inik & S
JERG 2 I, AR IR I Cry 127 /N RS B AE RN R
FHEC TP H B 25 5 R B, B A el 224 S5 g
JoR TR HURT I 1 A6 A DG R ik 13, WiFas, Accl,
Acsl4, Dgatl, Dgat 245",

DA b I e Sas 5 0 1 HE TR« H- ik = e K I [
BEE 1) 7K~ ] p AR 0Bk 40 93 PR A T R A AR, IR SE T
Ay JE R 2 g R AR P S A T 7 OO O AR e
i, — BHUARBRCTEZREL, LR FEUR AR RN
T JI0 S PR AR P 11 A RO 5 —
ROTESIY) S FA32I5E. WICLOCK A FBMALIL R
Bk 1) /s BRI R I T T T S o, R B R WA,
R R S BRI, AU HABE S, Perd®
A5 P SRR TR 0 281 R A A e ) 4D s (a9l
AR PRI LA S DL A (g 18 it e Ahxe - A 2%
M5, A ARS8 RS, WK AR e 5
FOT A ZREL I B T AR R AR 2R ALY, nZ R )
AR 55 B AN B 45 B(body mass indexes, BMI))F
Tl 2 IR AR SR, AT (KA RS 22 S TR R AL, T
KIBMIHE =, ARG & s mt e ok, JERkE 1)
BMALI, Cryl, Cry2flPer2E K75 (B )FH ik & 4
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BRI B e] LA RE /N B 22 S Bf Bh JiE BR (1 2R 0A 49
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WA R, S A SR el 7 75 4 — S A A

6 YR SHREERE
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SAM) LK BB th 2 2 5 IR RGN, it LA b i)
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&P (insulin receptor substrate, IRS) T i AFAK T
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TE3E 2 AW HEO T TR R A A R A
mRN ARFE WA A e B0 eV 2 B T R 4% 1,
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HEMWER FnAES, MEEASEED, FRREER
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TE R[] 22 £ W [R], UL PR A TR 248 Al rh ) 2 s R 1
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