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Abstract

Targeted drug therapy is another effective treatment for
gastrointestinal stromal tumors (GISTs) in addition to
surgical treatment, which has significantly improved the
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prognosis of GIST patients, but drug resistance in some
patients is still a tough problem in clinical work. This
article reviews the mechanism of primary and secondary
drug resistance in first-line treatment of GIST patients
and the progress of second-line and third-line treatment,
and describes the current problems faced by drug-
resistant GIST patients and the direction of future efforts.

© The Author(s) 2020. Published by Baishideng Publishing
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Yo &) 25 476 7 A% B Wik 18] i 78 (gastrointestinal stromal
tumors, GIST)&F K8 77 94 B — A 2s 97 F 45,
12 GISTEH TG H T BEHKE, 1230 B4
it 2545 6 R TAE P 69 R F B M. ALz T GIST
BE— &G RE Stk KA MR AR =& =
&6 I7 PR L, JEAFGISTRY 25 B4 B 31 @16 49
BB A G B9 % I 7 e it AT T A
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0515

 Ji7i& [ i J83 (gastrointestinal stromal tumors, GIST)Ji T
THAE TR ZH 2R, e BA 2 0] S AT e R 46 8] o+
SR SIS AE R A 2 EAT IR, P LA AEAE VAL TE
PAEATESAL, HiE KA T H. B iR g2 — b
FE R BRI R AR R TZE R B2, 2T
TH F 5 DL TE) s B, H2R % B E TR 4. b
FEAEARE . RN Z TR, S0k TRiERHES,
A AEE W 7 AR, 18] J50 8 A b 7 b v 5 T g
KANFekz o Z30H - NATH FFA N Cajal 8] 5240 BL K
Bk 4o 28 DA FFIAR T2 4T 0 & G TS T8 411t 4] Sk J0s 40 i, 1
X P A AR AN G IS T 88 40 M () — A g5 b 35 1) 3 [5] Rt
FE ARG I 2 & B C-KitE 1 (CD117). fEARZ )52
AR NS GISTHIA K FE 1 T Wi BT
WA, H20 T ZEERARERE, TR T
BEXPRE R0 T RE SRR IR 25 0YR T, HUAS T 25 R Y
JTR0, — 2 BON MR RS R R ST AR AT, 1931 14t
JH IR AIE 753 B )2

1 $BEETS AN

MATIIRAT I GIS TR HA 37 g g #E 1) Y6 97 S 1)
BaFF, BIEZ D] T — Mg K E A F2. GITSTE1960
SRR AATRIEZ L, “ B EREFEIUE” 14
Frufefin 44 1. BEJGTE19624F, Stoutdi HIXFATIE ) “ H
AR NAZSARME <A BRI B
PRI 19694, “ bR LREAND
7 P th S AR A S g oy 2, B TR
BRI DL R e AR 1) JE, GISTTEZH /K-
(K125 H A T A NSRS, 19834E, MazurS P i By
T AU 5 A B I (A R A K 2 G
T ILAE M B ARFAE, AN SIRERRAE b R RS UL B4 A
o7, ORI R i ] R e R B B i T )
. MbiE, NREERIER S ERIN T GISTIHIAFR. 4R
IR ILET-ARIGIT AL, GISTH H & VA7 T B (i i
7 AT BRI EUB M IR A H B A 4 R e 2
HRE, GHE. BRFARIGIT LA, AT A %
F¢ rei PR TS A TR O el (0 0R T B — I F)
AR, IX AN E BIGIS THI AR AL AT % 5 A
PEZmE. 19984F, Kindblom&™ & BLGIS TR £ it
T B B LR A Bl Cajal i, HmERik
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CDI117%CD34. Hirota® i 50 KB K 2 HGIS TR 41
Jf I C-K itk RIAFTE D) BE IR AR M AR, X P RAZ R Ay
GISTAIFISFER R . Ak, NBAEREIER X Bk
T GISTHI A AL, EIKITERPDGFRAJE K 5848 55
KITHACD7RE S H, Minisd 5241t 3G9
(D TS T BT 4R B AR AL, ARG AR R VS
BRI TSP T B, TS ELGIS T A A, Bl 5T
X C-K it A7 B 5 JE BE R 9T RoE i A, AR&TF
KETHITGISTH 5 — A TFB. LB B ma
JTGISTMFEH TS T W Mok, HAarke
(R ER MM LA 1 Ko (325, DRI A 1 g
FVETT IIARFT.

PR IL T SR R I 25 e T — R, B B R bR
AR A MR, GISTHIPH S & Bk T iR
BRI 29RO 10 - 2. AR T B e s
Z180% K1 TV VI bR B A2 [ GIS T - SR AL 34 [ iR
P [R], F E R BT — -1 B3 S T2 4R Y B4k R
M 2. B4y 3 M 5 Be 2 &7 Je & JB S5 AR e 1
T =EIRYT, HoiE A A (progressionfree survival,
PFS)ANA524.1 wk®. Bl LA 20% ik VIRR sk #5511
GISTHEFE TCVE MR L B Je AL a7 Hh 3R 3, S o
B e 254582 H RTGISTYA YT I 32 B e .

2 —LBIMES

2.1 RA MR JFR MR 2 & RGISTEEERZ
B JeI677 J5 5 dv Fa 52 (stable disease, SD) i [H]<6 momk &
93 13E JiE (progressive disease, PD), £ 10%-14%f#]GIST
BN E R G, W AR A GIS TR # 6 5 & e itk
SRR FER R T H LRI RAR (28, Hoh C-KithE R 114h
BT AR MGIS TR M B & e A R &, 4
H80%, 9ME FIRAFGIST I ZER N N40%, 1
B JeRT B AE B GIST 8 RN 14%, TTEPDGFRA
FL R RS GIS TR FH (184M 5. FD842vR AR [ 1) 7t
B R A R AIA 2)66%. MEBA TR 14518 171F
C-KitFE K 94h & T BiPDGFR AZE [ (1) 1841 i 1" D842v 5
AR HIGIST R LA LRSI 25 5N B AR RV GIS TH
Xt AP % JE i R TR 24 RO RE S AR AR, Indio S5V 5T
HESEC-KitH (Rl 4R 19T AR 13 52 A4 S g X 45 & [
LB Je g & R B R ORI, WS 2R FEIESE 1%
T UERGIS T AL R A7 B 5 JB ¥R T I 5 i A 4R 77
A IO B e U AE. X T-PDGFRAZE A 18
HNE T HRAIGISTE S, SmrkeZ T 78 &30 1 H
255 K D842 VI s RARAFAF TK2 I IR 3] 19
T, AT B 5 B Je Toid s & ik RS ME KO T2 .
M HedenstromZE IHF 7838 15 &8 —ESPDGFRA KL [F 18
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AR T D842vIR AR [HIGIST H 3 W7 B 5 JE a7 FURK, ikt
B 7 PDFRAZE R 2R TEGIS T 71 5 Je Ji R T 24 AL
(R R L 2 2R ). KalfusovaZs VR HL T — &6 2 BF
A RIGISTE A MBRAFE RSN FISEERTI S, H
WRAFREL FFTEILRAS /MEK/ERK 5% % MM 1 A 74
FIGISTHIRIA. Yan""SE/EMFoE T 350 B4 BIGIS TR %
(099 181 i R LA 22 e 4 i Hh o v A R B R AR K
[A-F- %2 {4 (insulin-like growth factor receptor, IGFR)[JEL %,
TN H A ET A RIGIS TS B 8 JE I R it 24 1) 5 A
2.2 SRA M2 R RVET 22 5 GIST R E 32
I JRIRTT JE IR I RS E 6 moJa R AL I, — R4k
R R K2 HIEGISTE S 2P L& BiG)T2
HEn. R B BN 2 IGIS TR h, 4k kit 2451
EEAI40%-50%, Fit LAAE K Tt 24 2 7 5 B JE 69T GIST
FI E R Z. 40 R RAS SR GIS TR 35 L4k &
Ty 243 1) B 2 2 SR IR, T A o 4k i S R I R AT AZAHTKI T
FER AR R vp R A 2R B B i THEEWIPDGFR A
DR 9745 1) £ . A X SR IR AT P& 45 o7 rt sl A 1) 9%
TG 1B B R GIS T4k AT 24 K8 2 B Rk SR 1) d s LS
AL, AN X b gk i TR i AR AE BT A2 AL GIS T4k it 25 1
HKITEPDGFRAZE K R I, NIITEXGISTHEE G K
i KL L ZRAT 0 B A S SR W JE R B S5 R R
JEHIKITEAPDGFRARAL K 2 2 2 i iEiH, Ho v
HARMFEIMRA. #E5KE N “SFIIN” RN
T670L2 4k K FAL o fg i WL R A Gl A L N T R
6705 KITH LAE s, i 7 5 & Je I jd e st 4
B 2A B K AL AT (ER 24 45 M AR K 1 7 32
R SKITIE R, XA rfa e i 58 Je i DhRe il ok
SEI, WG BN AL S B R IR VAT, 6541 B I
AR HARREU(Val654Ala) IR B T LRI %, 7
—ANFEAS I JR 0 45 B KT T 2R AR ) & R T 1 & &R
(Tyr823 Asp) B ARG (7] 2% IR 2R BRItz 4h,
HEBRBRMBEIEIKITH E % . BEEY 5 S350
KITid ik, ThReIkimt 25756 I Ge /2 GIS T 4k Kt
2y SRR,

3 —EIS AL B3 R

HATARIEGISTHIIZIT HRY, W RGISTEHEEZ T
MO R—LIBITERETMRENER. Bt E
HERE, EHERR T B E KM RS, RARYEAS R 11 0
il — R IR N 24 5 (IR T SR E . (1) RBRYEERE: RIA
KRG 993 M A58 50 22 fd A /B SDARZS 1T R A N il
HILPD. BLES AT DUAT TR SE BT B JR) 5 3dF e o ki f mT
FRA 53 1 I 2k S R [ 997 7 R R, A FA
T TR R kL S B VIR, S SR TT LM N2 M
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8 5. BhERBMAIARIMRSHRE

JEMALEREN; () iz PEit e ISR H AN F A
Rad, WIS E eI E M SIS JE B e — 2R T it
FRIEH WL ERYT IR, B IRSCRE . WPAEVRTT DA
M9 ek ) Bl Pt 28 55 S0 R 25l 2V 9T R REAES B 32
R R R AR .

4 "853

B e Bl BB e —RiG)T RIS GISTE & M
— [ LR B R A ) 250, AT e B R A ER R
PR Il 2 8 5 P IRKIT. PDGFRoAIPDGFR B fi% 1
SEHLR, FE HLEF B B SR A8 FELIBTF msAH 5% i B = Bk
32 AR P B A K K7, i eI R B e e 2 A
BRI 1GISTHE h, KITH K9V E 158
AR EE H R iT R B BT At it st S B e
B LHA W S (R 2%, T LT JE B Je X o) B
A RUF I RURNE. WOE 8 B SR BOSKITE K 94h &
TRAF R B JE it 24 g R &Y e B R 1697, )
HN, SEESHRE R B AR GISTHR E AL NEFE B R 1)
BIT IR IR, HAT B & JBIER o R B e 4k R
M 25 FIGIS TH A %%, TR M 35 [ [ 5% 45 £ ik 9 28 A1
KR 2= 2 iR 25 2% 2= 4R P #RE &7 JE B e fE N GIS TR 3
I 2RIGIT 25, (AR R, SO E R, &7)2
BRI 2 R BN AE O, e o i . A DL
1) P v I L R FROREIR &, PRI, 24T S B B IRIT I
GISTE 47 I 15 2 e A Re i 52 87 ) B JE 254
ENEY SV SR

5 =45673

fEN—Fh 2 88 S ) 25, o KRB XTKIT .
PDGFRoMIVEGFRIX =AM A4 45— & i 1
HKITAMNE 5179k K MR A HIGIS TG AE IR HI B X AR JE
JE TG REIRTF— 8 B, PRk am e Je 1 36 i i 24
V)& 1 R (food and drug administration, FDA)L#HE 76
SRR R R T JE B e iRy Rkt Rt e . AN
FIOIBREGH R R IGIS TR . {E NGISTHREN)
—ERIRYT T ST IR B AR e AR AR T TR A
R ER 22 (PRI U R I, LT — LU S R 1) 57
(tyrosine kinase inhibitor, TKI)UnZ&fz3E B . JE#K#H
JERO Gk YbE B ki B PSR 7R B JE A
e B R Z1GIS TR KGIT IRE — € MRUR. MG
B I RIS AR T B U AN T R, FRATT e A R B
TX T Y B ) 259 ()T AR I LA 9 e T AN ik
FA24577 2, Bkl 22 1) B W ) g i 24 5638 52 .
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Abstract

Gallstone ileus is a rare form of intestinal obstruction
and an uncommon complication of gallstone disease
resulting from the impaction of one or more gallstones
in the bowel owing to biliary intestinal fistula. The
increasing incidence of gallstone ileus is related to

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

the high prevalence of cholelithiasis, the aging of the
population, and the more sensitive diagnostic tools.
The diagnosis is often delayed due to the lack of typical
clinical manifestations. In this paper, we discuss the
pathogenesis of gallstone ileus, factors that result in its
diagnosis, and therapeutic strategies by performing a
systematic review of the literature. We also emphasize
the specificity and complexity of gallstone ileus.
We suggest that on the basis of observing the basic
principles, the management should be rationalized and
individualized in clinical practice so as to improve the
prognosis of gallstone ileus.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

BACKGROUND

Endoplasmic reticulum stress induced autophagy is
a self-protective mechanism of liver cancer cells. The
endoplasmic reticulum stress inducer dithiothreitol (DTT)
can induce autophagy in liver cancer cells. Previous
studies have confirmed that Smilax China L has the effect
of inhibiting liver cancer cells, but it is not clear whether
the endoplasmic reticulum stress induced autophagy
of liver cancer cells affects the role of Smilax China L in
inhibiting liver cancer cells.

Alm

To reproduce a SMMC-7721 liver cancer cell model of
endoplasmic reticulum stress induced autophagy and
to explore the impact of endoplasmic reticulum stress

induced autophagy on the interventional effect of Smilax
China L.
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METHODS

Different doses of dithiothreitol (DTT; 0, 50, 200, and
500 pmol/L) were used to treat SMMC-7721 cells for
24 h. Cells were then observed for autophagosomes by
transmission electron microscopy. The expression of
microtubule-associated protein 1 light chain 3- 1T (LC3-1I)
protein in each group was determined by Western blot.
The effect of smilax China L on the survival rate of model
SMMC-7721 cells was observed by divividing SMM
C-7721 cells into the following groups: Control, smilax
China L (JGT) alone, and DTT + JGT groups. The
control and JGT groups were given blank serum and
smilax China L containing serum, respectively. The
DTT + JGT group was treated with DTT and smilax
China L medicated serum. The CCK-8 method was
used to detect the cell survival rate.

RESULTS

Autophagosomes can be seen in the cytoplasm of DTT (50,
200, and 500 umol/L) treated cells. As the concentration
of DTT increased, the number of autophagosomes
gradually increased, with a large number of auto-
phagosomes visible in the DTT 500 ymol/L group.
Compared with the control group, the expression of
autophagy-related protein LC3-1I in DTT (50, 200, and
500 umol/L) treated cells was significantly increased (P <
0.05 for all). Compared with the DTT 200 pmol/L group,
the expression of LC3-1I protein in the DTT 500 pmol/
L group was significantly increased (P < 0.05). The cell
survival rates in the JGT and DTT + JGT groups were
significantly lower than that of the control group (P < 0.05).
The cell survival rate of the JGT group was significantly
lower than that of the DTT + JGT group (P < 0.05).

CONCLUSION

DTT can induce autophagy in SMMC-7721 hepatocellular
carcinoma cells. Smilax China L can inhibit the survival
rate of SMMC-7721 cells, but DTT-induced autophagy
can resist the inhibitory effect of Smilax China L on
SMMC-7721 cell survival rate.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B TR e — FF B RARP AR AR
(endoplasmic reticulum, ER) i 71 — A /- 42 B3
(dithiothreitol, DTT)A& % AT & 20 ILERS- £ . 3RA
2H 0] A0 AT STAE 5 2 W ik BL A 9 ) BT R dm e ey AR
AR L BT 4m FLER S- B v 5T 75 5 ve2 R ik 3 44 BT 5% 4m
LG AE i R A A

V=14
IETERS- A " AT % SMMC-7721 48 J 2 R 64 B4 B 4
R 6 -F 3.

Vi

ERS- A % A 5 SMMC-7721 4a B AR 6 %) KA R
R A Z4DTT(50. 200, 500 pmol/L)AZSMMC-
7721488024 h, #XDTT 0 pmol/L4E # control 44, i 41,
AL BB R 40 4w iR B w2 MK, iE A western blotik
M B8 40 f R AR K A 8 142443 11 (microtubule-
associated protein 1 light chain 3-11, LC3-11 )& & #9 &
ik, &R TERS- B AT BESMMC-7721 48 ioL 476 %
#9%50%: FrSMM C-77214%m i 5 = & 4 (control 22
AR E£A(JGT4L). DTT+IGTZ, control. JGTZE4 %)
BFEahE. £RESHMFLE DTTHGTA
FDTTHEMERSHER S 4 T 20 h 425 fo iF 4L 32,
SE B CCK-83 A4 4m B bl 7375 2.

&R

DTT(50. 200. 500 pmol/L)%H 4\ fieLéd 4m AELJR 13 34 =T
AR, FADTTREG G e, A MESE
B ¥, DTT 500 umol/LAE T LK & A "/ MK; &
A AL C3- 11 & G 69 & ik: Hcontrol4lrbig,
DTT(50. 200. 500 umol/L)%A 4m At & *4 48 % &
G LC3-11 89 &34 ¥ B F I3 (P¥<0.05); 5DTT 200
umol/LZE bR, 500 umol/LZELC3-11 & & 4 & ik 2%
F+&(P<0.05). 2R FEXTERS- @ A 5 0 AL R 757
Fey#wa: IGT. DTTHIGT 4a i 5% 535 B H K
Tcontrol£(P¥<0.05); IGT4 4a ke /5% & B E KT
DTT+IGT4L(P<0.05).

Zie

DTT# -/ ESMMC-772148 JLERS- A *%; &R ik
T IR SMMC-7721 2a fen g 7% &, DTT# 49 ERS-
B v T A2 R R4 SMMC-7721 4m i 45 76 .

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.

SRR AR R, AT, AR R 8 e Aedg gh

BDIREE: KBF 5 IE S T — 4% 748 B% (dithiothreitol, DTT)
B 4% 5T R 40 A M it M it (endoplasmic reticulum
stress, ERS)- B "%; DTT#-F4JERS- B % 7T #4502 R ik
Fp 4 SMMC-7721 28 L 64 75 76 5.
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W WAKRKRESREFASMMC-772141E#%DTTA
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DMEM+10%FBS+1%PS, 435 fL. BET37 C. 5%
HICO,BE FRAA P s IR, ¥k H 7370 BE AN R FEE (0
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5%ICO, G TR T 4k 21 7724 h

Western bloty: k&l - ZH AU ML C3- 11 &5 ATk ¥
RN R BR R R, PBSIEYE M, ZFRPBS/E, N
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12000 r/min. 4 “C&5.010 min, B _E3/, FIBCAZEIE &
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B T4 Cla . kPRSI —Hi(EH1%1:50000)
W, IR E2 h. PBSTYE3IX, &HIKS min, T,
Image BN 21T K BEAELEA T 434
1.2.3 F 4 AR B v R KA B O 3 3, I
P 5% 31 2 VR 52, 50% 70%- 80%- 90% L BEH6 5 i
K, T E 3, 295t B3, DR, FHBSER DU s e (10
min/5iE B, B BRI
1.2.4 &R FEATERS- 8 " AT & 4 ROBE AL 36 58 48 ) 09 %
wey: I K BV 5 24 I P ) 6 (1) & NI ZK RLTR
[ 252 200 g&x MR, N7k 22 i H 254K TH2 emAt,
12782 hil K& 5 SO SR BT 30 min, 4], 1 JEHL
TR, JEE I By AR, 13 BI0EM2, JEVR3, 1R A
3UAS BRI 25T, W45 2100 mL, 1552 g/mLiI245i, 4 C
PRAFEH; Q)& 25 LB H) 45 SPFRSD A8, FEHl
A A M (controldl). &NIFEAHIGTH). FH4H,;
JGTZ L2 g/mLI 4 MR /K RIVEHE H 4 mL, controlZH4%
TRV E K, FREE2IR. [HRG12 h, L
Y5243 d; RIREZ41 WG LACO, Z EIEIbFE/INR, O IFHL
I, FE GBS0 15 minBUALE, & R4, d3E. K
TR G192 & 25 LT, -80 CHAA74 .

SEG o 20 T eh 2551 OB AE K HAISMMC-7721
MM 5> Ncontroll. JGT-LZL. DTT+IGT4, HIDMEM
B IR VR B A B IR FE 1 X 10° N /mL, I 96FLE; 7%
B F500.1 mL, 7E37 ‘C. 5%CO 53-8 hid ik, fF4m
I EET70%-80% T, 7 Z A5 77K Control. JGT414)
SIS 85 2 10375 A0 4 W e 5 24 L3 43 7 85 97 12 h,
DTT-HGTANFDTT 500 pmol/LiE & 24 hjm 5 4K
RS 2 M 4k 4R %12 h,

CCK-8VER M & ZH 40 M 1) A7 2 A E 64
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gl5L, FFLA B0 pLICCK-8, 4k4L 8 737 C.
5%COME AT IFH 3 h. FEEAR O 52450 nmk KAk
FALIPDEE EE(ODME), THHARIFER, 7% =
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St LR G E TR HSPSS21.050 1A
THE TR Dlmean + SDFRIR, 241 1A LLBER FH BRI 207
FEOHT, P<O.0S N ZE A G245 L

2 BR

2.1 SMMC-7721 48 fl ERSAE A 4 2 5

2.1.1 BASMMC-7721% R LC3- I Faw kik: 5§
contorlZH L&k, Uk & AL FRZH 40 i 5 WEAH OB
LC3- 11 [y ik 35 2 2 T = (P141<0.05). 5200 umol/L4L
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R 1 BESMMC-7721IRHERXE TR EE3- [ AYRA(mean + SD,n = 3)

285l LC3-1I
Control 1.000 + 0.126
50 pmol/L 1.670 + 0.073"
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500 umol/L 1.992 + 0.129%
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R 2 BLASMMC-77214BIRFERAIELR (mean + SD, 77 = 3)

483l BFER(%)
Control 100 + 5.533
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DTT+JGT 79.882 + 2.607*
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2 BHAEESMBRASMMC-7721 BBV ISR, A: ConmolZl; B: DTT 50 umol/L4L; C: DTT 200 pumol/L4L; D: DTT 500 umol/LZH.
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Abstract

BACKGROUND

In this study, we performed a meta-analysis to
comprehensively evaluate both domestic and foreign
randomized controlled trials (RCTs) related to the
treatment of severe acute pancreatitis with probiotics
published between 2005 and 2019 to clarify if probiotic
treatment has a positive impact on patients” hospital stay,
duration of abdominal pain, death, secondary infection,
multiple organ failure, and other prognostic-related
indicators.

AlM
To evaluate the clinical efficacy of probiotics in the
treatment of SAP.

METHODS

RCTs evaluating the effectiveness of probiotic therapy in
SAP patients were searched in databases such as CNKI,
Wanfang Med Online, VIP, PubMed, and Cochrane. The
quality of the included articles was assessed and possible
biases among them were analyzed. We performed all
statistical analyses with Revman 5.3 software.

RESULTS

A total of 14 trials with 921 patients were involved in the
study. Meta-analysis showed that there were significant
differences in secondary infection (P < 0.0001), mean
hospital stay (P < 0.0001), mean time to abdominal pain
relief (P < 0.0001), mortality (P = 0.03), and the incidence
of secondary multiorgan failure (P = 0.01) between the
study group and control group.

CONCLUSION
According to this meta-analysis, probiotic treatment

2020-10-28 | Volume 28 | Issue 20 |



could significantly shorten the length of hospital stay,
alleviate abdominal pain, and reduce the risk of secondary
infection, death, and secondary multiple organ failure.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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2), F A 56 o N 8RB A AE S i PECP = 0.005, P2 =
65%), KN T IR LS 25 50RAN R 43 924/ H (bis in
die, BID)ZH" #1137/ H (ter in die, TID)"*'*"*IZH #4711
HAHT, T ARG ZRIIE T 2 7 M SRR, 24
BIDAUR A 23 1R 5 7> A — AN, 25 R ER[WMD =
-1.48, 95%CI = (-3.36, 0.40), "P = 0.89, °I2 = 0%](&I3), A~
TEAE S, HRTEGTH  HSATIDAIR S 241
R N— NI, 2R E/R[WMD = -7.10, 95%CI =
(-10.25, -3.94), P = 0.04, 2 = 60%](&I3), 1154 F IR bk, ik
IEPRREN LN HAT SR A IR, BE R X
(‘P<0.05). Ji+ I Bon L B R E Wt (K4).

2.3.2 ser: AT 8NGO R i g5 B3 BT
T NBOHAT T Goit. BT iR s, 25 R ok
UG 45 RAAEAE R ECP = 0.99, P = 0%), PR w2k
MAERRATGEE, SR ERE R AE R EE U [RR =
0.51, 95%CI (0.27, 0.94), ‘P<0.05](/45).

2.3.3 4R KBS A OMRIRS OIS g R g8 S
4k R IBEGLAE BLREAT T 0 #T. 0 TR S, 450 5
AR BRI EARE AAAE R VECP = 0.99, P = 0%), ik
PRI B NV A G i, 45 R oI 4 A i
YH IR 4 I SRS 0 22 2 A 3 G it 2 L [RR = 0.47,
95%CI (0.33, 0.67), "P<0.05](1€6).

234 % BEhFH: LEIMABE I SAPEH Y
REZHEINREDEIAT TR, AR 45 R R g
PRIFEATEAE T (P = 0.98, ' = 0%, [K7), R E
BN, G IG5 R R R[RR = 0.46, 95%CI (0.25,
0.84), 'P<0.05], ZFH Gt 2% L.

2.3.5 MR Fraha1a): HA SAMRIE! O I fet i A% 2R
H I PEIRRF S (AT T Geit. Jeib AT SRR IR, 45
B RBESRIFATAE R R (P<0.05, 72 = 96%, [EI8), T
HHAT WA 54T, % IREA 204055 4y 4 BIDZL!FITID
USIOINOL gk B B RPN A A7 A S SR 1 (P9, 1k %
BENLS AL AT &R geit, 48R ER[WMD = -5.97,
95%ClI (-8.85, -3.09), 'P<0.05], & Gi it 5 .

2.4 BN Foti By o AT BBURAE 53 BT R FH Ik A5 AR
AT, K RIS o3 AT [ e, BEATL BN AR Y
ik o, S5 R IE. BB &7 R0 N BT E S
Wk, EHAE AT IR, (ERTRTTR], 4R, R L
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Ref. BtE HIOBAE NBBAE Ty BEFIS SR
KarakanZ5"' 2007 15/ 15 mEE 24 g EBRBYE, ICUBITYE, 20, ZRBBMEERES
Olahz=® 2007 33 29 wmaEE AER GRRRRG, ZEBIRERIR, FirivE, e
EEUEAROH S0 7\4; \" ’9 =
SharmaZ' 2011 24 2% mEasEE FER SO RREENE, Eﬁfbg%’%w SR T ZEEY
Be
2ES" 2019 27 24 IBIER  420mg (EEVR), RRRER, e, FEbehviE, CRIERSE
IS 2018 100 100 Rwi:ﬁﬁﬁ 241 CRMNWZEHS, TNF-a, IL-6, IL-10, BEBS%
TEREE

FizE="" 2018 28 29 JARS7N 0.63 g KRR, ICUBITHYE, BT
mEEE" 2017 17 17 EIER 241 CRMWED, TNF-q, IL-6%
GBS 2017 3 34 ”ﬂgﬁ;g% 420 mg RER, SRTEE, e, NS
KEIFE"T 2015 25 25 BIER 241 VR, IBEERNE, B8%8, CRNESS
Bt==E" 2015 48 48 U 2g [FRVE, BEERNE, KRBRE CRUEBREIESENES
KgeEs"" 2014 20 19 KHE Visy GRRRAL, ICUBITEIE, SIAXK, HRINIESE

. PR e s o
BVEE" 2014 52 52 ) 270g RV, IEREmRINE, R RRR

[

S 2012 18 17 2XEZ 500 mg IS EERRINE, =AY, CRPIREMNT), 6T, TAKRS
ETIAEY 2009 20 25 BIER 420 mg T, FRERRLAIREIRID, (EiiVE, BIRE=RES

ICU: SEIRIPZ; 19G: RRIREDG; IgM: RBIRESM; TNF-a: [IBIANER S o; IL: BBIRSTE; CRP: CRNES.

Karakan 2007
Olah A 2007
Sharma 2011
FAttk 2 2015
HENTAT 2009
RIRER 2015

AT 2012
Ut 2017
SRF5H 2014

i 2019

FHL2018
FH5fE 2018
TECET 2014

JEFEERE 2017

Incormplete outcome data (attrition bias)

. . Allocation concealment (selection bias)

. . Blinding of participants and personnel (perform bias)

. . Blinding of outcome assessment (detection bias)

)
o
5
o -
S o
© £
2 <8
S £
3 <8
¥ T
£ L 3
3 g &
& 8 &
® ®
@
® L AL 2K
@ ® e
® ® O
® ® e
® ® e
@ ® e
] L 2K AK K
® L 2K K BK K
S ® e
] o ® e
® ® e
® ® e
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B BRI 5 R 45 RAAK, i WU AR,
SREONRE TS, SUEBRIR A B E LT 69T 5 I
FREL (] AR 22 52, oMU MRy, 45 RAaf ik
B AEBES 34T SET 04y ARG . dhk
% % B DI RE TSR S B3R R JC W R R R i fey, PRSI T
TR RN R G IR BE AR, Tl
I AR IRIR BRI I PRAE R, AR BB 4
it T RE AR A A i ey £ AL,

3 e

AMeta 7 45 R o FHIFB0m N E 776 EH 8
B AT 5/ SAP £ 2 AT e B 1), BRAR B # OSB3R,
B0 S APYR RGP I 26, PRI 22 2% B v 1) A A2 DA
e A R ) IR ).

2015424 R RGPVE K ffiMeta /T iR, SAPREA
BRI S B AR LR, Z88E =l R A
B kR R A R A G E X, S AMetady
Mk AR . AMetaZ> Hr 3L N 1455 dh A8 SCHR,
HAp20154 f5 BRI SCRAT TR, AR R RGN
SCHR N TRS HR AN SCCHER, HAIN— 58 S UK IR FEAR
BEHLA HERER™, 20104F (The Lancet) &K% 1 faf= T
A R R SR 2R B AT I R A 45 SR, T AR %
BRISBETE, HEN SR DL R 56 1 St 3504 B K . K
BesselinkZ PR30 45 T8 N AMeta 7 (I 55 STk
HEAT SO AT, g5 TR W62 5 X IR 2 B 3 AT
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Fra st LR Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI 1V, random, 95%CI
Sharma 2011 9.69 9.69 24 13.23 18.19 26 6.3% -3.54[-11.53, 4.45] —
FAatthz 2015 262 93 48 327 106 48 13.5% -6.50[-10.49,-2.51] I
EETTZT 2009 118 34 20 134 52 25 17.6% -1.60[-4.12,0.92] -
SR 2015 271 11 25 388 167 25 6.5% -11.70 [-19.54, -3.86]
1B 2012 21.24 6.87 18 3213 9.52 17 10.0% -10.89 [-16.42, -5.36] —
AR 2017 20.75 4.62 34 24.18 5.06 34 18.2% -3.43[-5.73,-1.13] -
i 2019 1734 512 27 1867 515 24 167% -1.33[-4.15, 1.49] -
HCET 2014 277 123 52 352 134 52 11.2% -7.50 [12.44, -2.56] e
Total (95%CI) 248 251 100.0%  -4.92 [-7.29, -2.55] <>
Heterogeneity: Tau® = 6.69; Chi’ = 20.08, df = 7 (P = 0.005); * = 65%

20 10 0 10 20

Test for overall effect: Z = 4.06 (P < 0.0001) Favours [222471] Favours [244E]

2 TSRORAN: (EFE SR,

A el Mean difference Mean difference

Study or subgroup  Mean SD Total Mean SD Total Weight IV, random, 95%Cl 1V, random, 95%CI
1.1.1 BID
BEITLT 2009 11.8 34 20 134 52 25 185% -1.60[-4.12, 0.92] -
% 2019 17.34 512 27 18.67 5.15 24 17.7% -1.33[-4.15, 1.49] -
Subtotal (95%CI) 47 49 36.1% -1.48[-73.36, 0.40] ¥
Heterogeneity: Tau® = 0.00; Chi’ = 0.02, df = 1 (P = 0.89); /> = 0%
Test for overall effect: Z7 = 1.54 (P = 0.12)
1.1.2 TID
FAftt2 2015 26.2 93 48 327 10.6 48 14.5% -6.50[-10.49, -2.51] -
Fk{0% 2015 271 11 25 38.8 16.7 25 7.2%-11.70 [-19.54, -3.86] -
RE 2012 21.24 6.87 18 32.13 9.52 17 10.9%-10.89 [-16.42, -5.36] -
U 2017 20.75 4.62 34 24.18 5.06 34 19.0% -3.43[-5.73,-1.13] =
HYET 2014 27.7 12.3 52 35.2 13.4 52 12.2% -7.50 [-12.44, -2.56] -
Subtotal (95%CI) 177 176  63.9% -7.10 [-10.25, -3.94] +
Heterogeneity: Tau® = 7.23; Chi* = 10.02, df = 4 (P = 0.04); I* = 60%
Test for overall effect: 7 = 4.41 (P < 0.0001)
Total (95%CI) 224 225 100.0% -5.07 [-7.62, -2.53] ]

s 2 _ CChi2 — _ — .2 =700 [ } 1 {
Heterogeneity: Tau” = 7.47; Chi® = 20.28, df = 6 (P = 0.003); I* = 70% Hoo 50 0 50 100

Test for overall effect: Z = 3.91 (P < 0.0001)

Test for subaroup differences: Chi? = 8.99, df = 1 (P = 0.003); 7 = 88.9% Favours [experimental] Favours [control]

3 SIREM: HEbrbTiEI22R/ BLAFI3 R/ BLATT A DT RN BRAREIDITER.
0 SE (MD) : 55 MALTHUEAES K& BAH M n] 7= A 73 s S e 3k iR
A H-A (secretory immunoglobulin-A, SIgA), SIgA-5#H N A
o4 95 S AR, 3R 56) 6 2, T L5 JEL A 6 W 824
\ M, AT RESURIAER. IEF 50N NMEWGE N
FEAE 2 AR B, TR T S AR AL ) TR R, TR 9

\ MBS T A TE R T 2 TR TR SR 2% 1), P A 2
| ARG, A BT IHATE RS B B DI RE T . SAP R
PR R A 4 5 ROIE SR B, KB RAEN TR U )

‘ MD TEREI R, FEUGE YN R A2 B 40 EL R IR TE, 1k
INTE ) e BERE DR, SE R BOEEE; [, BT
KA. PRI R R0 Z gL, )
T3 UV TE WA L, S BV IE WAL, Gl
B, KadiyalaZE® fIChoi ™A N YL A2 23 5 1
BEREAS /& RIS AP TS [T fE R R 3. SinghZE AN

i
I
\"‘\O\_\_

5 T 3 T T . T T
-20 -10 0 10 20

4 RN EREITRIE.

TR R X, MR LT R R AR g
RO PRIV E =, N a7 AR R, 15

AMeta 73 Hr T LI ER.

B 8 A A RS R B G 4 2
(mucosal-associated lymphoid tissue, MALT), MALT{E /%
TECRA BT B2 S 28 S5 o, o R B 6122 577 40 L) R 114 e S B
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Erickson5 A Ayt A 1 WSS B IN T il 1R
RO, (R fESAPRE B k& TR, AN, b m
AR RE b A 2 IR AVE A4, PR IEPh, ]
JEWCR A, e B, a A T R St A R AR A,
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Faaslcs| R Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight 1V, fixed, 95%Cl 1V, fixed, 95%Cl
karakan 2007 2 15 4 15  15.0% 0.50 [0.11, 2.33] - = |
Olah A 2007 2 33 6 29 24.0% 0.29 [0.06, 1.34] - &
Sharma 2011 2 24 2 26 7.2% 1.08 [0.17, 7.10] -1
BEYTZT 2009 1 20 2 25 6.7% 0.63 [0.06, 6.41]
RE 2012 0 18 1 17 5.8% 0.32[0.01, 7.26]
PERL 2017 2 34 4 34 15.0% 0.50 [0.10, 2.55] e
i 2019 127 2 24 79%  0.44[0.04, 4.60]
T/ 2018 3 28 5 29 184%  0.62[0.16, 2.36] —_—
Total (95%CI) 199 199 100.0% 0.51 [0.27, 0.94] i
Total event 13 26
Heterogeneity: Chi® = 1.35, df = 7 (P = 0.99); /> = 0% f f l i
Test for overall effect: Z = 2.15 (P = 0.03) 0.01 0.1 1 10 100

Favours [#54:E4] Favours [Z2/7]

5 TSR REUHNEREEBNERDITER.

A TR Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight 1V, fixed, 95%Cl 1V, fixed, 95%Cl
Olah A 2007 9 33 15 29 22.8% 0.53 [0.27, 1.02] —
Fatthzs 2015 3 48 8 48 11.4% 0.38[0.11, 1.33] —_—
RELRH 2017 8 34 16 34 22.8% 0.50 [0.25, 1.01] ——]
5 2019 5 27 8 24 121% 0.56 [0.21, 1.47] —
THpfH 2018 6 28 15 29 21.0% 0.41[0.19, 0.91] -
VAT 2014 3 52 7 52 10.0% 0.43 [0.12, 1.57] —_—
Total (95%CI) 222 216 100.0% 0.47 [0.33, 0.67] &
Total event 34 69
Heterogeneity: Chi® = 0.49, df = 5 (P = 0.99); 7 = 0% I f ' |

T T
0.01 0.1 1 10 100

Test for overall effect: Z = 4.16 (P < 0.0001) Favours [Z2f7]]] Favours [34/5 1]

B 6 SRR BEXBERHEDTREEHNAERITER.

LB Erdauill Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight 1V, fixed, 95%CI 1V, fixed, 95%CI
Karakan 2007 1 15 2 15 7.8% 0.50 [0.05, 4.94]
Olah A 2007 5 33 9 29 37.5% 0.49 [0.18, 1.29] — &
B 2017 6 34 14 34 547%  0.43[0.19, 0.98] ——
Total (95%CI) 82 78 100.0% 0.46 [0.25, 0.84] -
Total event 12 25
Heterogeneity: Chi® = 0.05, df = 2 (P = 0.98); /* = 0% I ' I

1
0.01 01 1 10 100

Test for overall effect: Z = 2.52 (P = 0.01) Favours [experimental] Favours [control]

B 7 SN DREVERBRREDTREEBMNARRDITER.

fastEs| sl Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, random, 95%ClI 1V, randomlV, 95%CI
stz 2015 52 1.6 48 84 2.1 48 22.8% -3.20[-3.95, -2.45] -
SR(21E 2015 20.5 6.3 25 336 78 25 16.2% -13.10 [-17.03, -9.17] -
46 2012 10.03 3.21 18 14.77 4.35 17 19.6% -4.74 [-7.28, -2.20] -
% 2019 6.63 1.01 27 7.21 0.88 24 23.0% -0.58[-1.10, -0.06] -
AT 2014 20.2 75 52 314 84 52 18.4% -11.20 [-14.26, -8.14] —
Total (95%CI) 170 166 100.0% -5.97 [-8.85, -3.09] *
Heterogeneity: Tau? = 9.29; Chi? = 107.84, df = 4 (P < 0.00001); 7* = 96% i y !

=20 -10 0 10 20

Test for overall effect: Z = 4.07 (P < 0.0001) Favours [24/LE4] Favours [Z2&1]

8 TSR IR ERREUED.

BRI, R IE e he s, FRpEEErE, 4 4l
M 29 1E R 4 1 5 i fi e 5 B RS AL g LIk, SN o AR R T SAPRY T R TR A

Roishidenge  WCJD | https:/ /www.wjgnet.com 1021 2020-10-28 | Volume 28 | Issue 20 |



PR, & mEENATSERMRIRSOSITARBIMeta DT

FRAETA R Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95%CI 1V, random, 95%CI
5.3.1TID
Filt < 2015 52 1.6 48 84 21 48 27.3%  -3.20[-3.95, -2.45] -
SRR 2015 205 6.3 25 336 78 25 22.8% -13.10 [-17.03, -9.17] —
BT 2012 10.03 3.21 18 14.77 4.35 17 25.4% -4.74 [-7.28, -2.20] —=
WA 2014 202 75 52 314 84 52 24.5% -11.20 [-14.26, -8.14] —a—
Subtotal (95%CI) 143 142 100.0% -7.81 [-12.35, -3.27] R il
Heterogeneity: Tau® = 19.46; Chi® = 46.58, df = 3 (P < 0.00001); /* = 94%
Test for overall effect: Z = 3.37 (P = 0.0007)
5.3.2 Bid
i 2019 6.63 1.01 27 7.21 0.88 24 100.0%  -0.58 [-1.10, -0.06] !
Subtotal (95%CI) 27 24 100.0% -0.58 [-1.10, -0.06]
Heterogeneity: Not applicable
Test for overall effect: 27 = 2.19 (P = 0.03)
-20 -10 0 020
Test for subgroug differences: Chi? = 9.62, df = 1 (P = 0.002); 7* = 89.6% Favours [#:4:(#] Favours [Z/1]
9 SIRULM: IEREFRFLRETEI2R/ BLAFI3 R/ BLE A DT R N BRAREL DTS R.
JTIRITH, IRIEAMetasM TSR, S AEREMRERK A RS APEE WERTI 8], MR E, gk

HES™, [RI BT X B FE b B )8, BLJS I8 F AT KR
A%, Z L REHURUE I R R8I0 LAIE B 25 24 iR TSAP
(K177 2L

EREE

I St IR R A B EE AR, HAEIR K (severe
acute pancreatitis, SAP)IYAYT N - HAFF il g 77
(24-72 WZ ), A7 BT ORaP Bkl s o e LA K s/ i T 7
FERE AL, NI FEAICS APAH SC I ARCRE I XU, & A2 T /2 —
FRVET IR H N T (3L A4 R 70, 7E i TE i Re A
T Jl i DR R RSN, M T i A 3L, R i e
BRIP4, NI ORI R 5 b, AT 535 S AP
UG, IR E N ANEF TR T 2 88 A2 IR T SAPH]
BEALO RS, (F2 T & MO AR R /D, 158
WA G —, WEIaIrA— 8, BRAHEAFH—A 0
AT SAPHI TR S PE R L.

LYl

ATt Fe A KRR [ A AR 23 A T VR ST S AP HIBEATL
MBI BRI LT, F 2R RS PPN I
T, ANt 25 26 B T SAPYR YT IR 5 A AU 45 R,
D ARAS F 2 2E BV YT SAPIR BEIIR AR, AT A Rl
PRI R TR, R SRR A BN TR, B E RE TR
FRAERE

RIRG, MK 225 H ARG LURSET R, 15 kK
BON IR AE AR AT B I 1)« SRR FR AN 1], P fIR AR AL K
Be, Gk 2% H DIRETEN, FRARSET 5T & 7 slA i
AGEHAE S, IR 2 5 T B A BIRIR T ROCR.
N RHE 2 A B N F IR YT S AP, Tiat B 1A A 6 AR
P X

LI T*

AW FEE IS K 222005-20 194F [H P 41 K R 1 78 A2 BRVR T T
SAPHIBEALNT HEREE, 42 B A% g N AHERR bR fe,
PN ATFF A bR ARG, 2o iR s STk, Wede 3 i i
] (mean £ SD), IJRFFLENS [A](mean £ SD), 4k & &4 (n),
PR L2 48 B IR W (n), JET ()55, 1 HRevman
53T E IS, RS IRPIE IR i
X HRA R 2 Rt B A SRR X

ARSI B 25 0 M 14T AR HEI6 (IR FU 2 2R, f
ZAFHEE: a4 RS AL B I 1), R Rp ket 1],
MRBGR, R L 8T INRERER LRI R %
RN IR AL 22 e B G vt 228 3 W] T S AR a7
SAPREHGE B TG, A i N T IR AIBTT
SAPHRA T UEHE SCRF, T2 IISAPEE SR AUH Y, AL
{10, AT TBE IR R, BRI AE R KUK

AR 29 ANBesselinkZE K11 PR FEHL xR 56

foudi )= (randomized controlled trials, RCTs)fi 36 £k, 43 Hr4h
Awtst Hbr B Metas 7, GIEgi 2 PRIZET R UL 2 4 E e vl K A R AR I AT
SEIRENLN IR 45 IR, gt R kR, il A RITEG TR, Rz O S B, W
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A AL SE T R A 2 8 B IR AE RN ER TSR
THER R, SRR 2SR U MR e, HAAHIOR R A R
SCHR, RIZARI AT B S BREE, DI 3% 30
BRL IR 2> T BRI eyt ORI FEHERR T %S0k,
3 SIS M etazr T AR 04518, ARBEFTAA,
i AL AT SAPA 225 (K7 2. I IDRE SR, VA28 A
i A R AR T ROR IS A IR B AR i W RS
A R TE AT, S S R G B 18 R e
BEbE. AT TS5 R HE) ™ 28 2E BIVR YT SAPHR Bt B 1852
Fr, BCESAPEHERITUG, Wb B SET, NIRRT
SAPIRUEHT T4

=

SISO SRS 2 AW FEAE RS R A SCOCHRE B4l
2 H i “probiotics” BX “prebiotics” Fl “acute
pancreatitis” , 8 H I SCRREUR 2, F7 G 99 N bR i) STk
b BT i S RS R A AR R, PR,
TER A 2R 1 AT B GO NARVE () SCHR, P8 I A5 152 SR,
IR NBIRCTs. AR T 7 1) HLAE F-Hi
RIRITSAPIBI I, BeAET7V%: ARsLEs, shscss, It
PRI AT R
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Abstract

Circadian rhythm, generated by the circadian clock, is
an internal rhythm that the body evolved to adapt to the
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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.
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A0 RO ML S TH e, MM T e, A 19X e 7
BN OB R, SRR T — R IR T &
SR (BIAEP R B P i dn AR -SE R R . RIE. i
Ji BRI A2 BB R A .

JH AR 2 BB R R AR 4, HDh B B4 1 9
RACEYD HEWT B AR AR, BRI AR, 3 st i
T2 277 ), W FCIESE, PR A BEAT O & 2k
S SN LT #8532 B A0 i ), A R R LI
S| RT3 £ S A 2 D R ) 25 L, T BN ) J
AR, B PR T 2N, TR ST
PG A FEATEE R 2 DA OO A, AR SRA R 1 &
ESCE SIE S YA E M e PN ISt /L
SRR BAT T4 L B AT A T LA AR SR 2
I8, FENA TN R RIE A AL, s
g 7 AR B AR T IR AR R AR A, E A
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TAHBATAE R AR IR IV AR T
AR LA BRI I5 R FRe R PR AE R

1 MR E R D S
R L B ) 2B 0 T LT JE I AN 22 52 B AR W i R %,
b Lo Y N IR S VA S DR I S
AR A2 B AEAN[R] B TR) B B R 4556 & H I DI Rg,
TR B ArT o 3 e TR g e 2

FAE20 206044, W R~ B4 N Z —Colin
Pittendrighl, & (BB BT R G0 A2 HOGEBUR “
BB A SN E MR R A AT R, R R T
UESEIX — WA T FLAl VAL R JIEL O 5 CRLAT 4 AT A0
HEZN )R 6 R Fe AL o R bk, 38 T R P S ek 22 7 2
i oA 338 22 RN, 230 3R RA 3R MR I i e 2 15 41
R~ s T O i A R S FURR A, R Bt
R BT X, RIFEAE X 4% (suprachiasmatic
nucleus, SCN). Z J il I AR AR 65, SCNAHE I [A]
BR” (WHN “fHn 7 b H A H 85 UL
g NI TR S 2e N o E A AT T 2 C A P [ N
B2 B UE, WA BRI RGN,
RO GIR IR FRISCNAR A AZ L A=, & LA N i
A FABA I B i€ 7RI ], il JLAE, SCNEM
ZRAAN R AL DD RE LR AT H S A1, S50
A HISCNKZ) H1100000 ML TTAL IR, #ATAESCNI
st IS A X3, EATRA AR R TT 2, M2k
RE B HARAL, (B, AFRBHIMHZTT/ESCNH
BT o3 A, FH HL 2 TR TR A s BT A 7 A o o
RAERIDNBENEF A T, A A5 .

APt — M AN B R L] R T KR
FRARRIIEAT. AR G AR B A
L FRIE, FEWUAR A BT NI RS B RR
LN AR P A7 0 0 o 1) TS R IR 0 OB e A ) o
DR 260 Bl 1 28 - B 2 S AU R i s (PR D). Ferh— 5%
FUBIE RE 1 S B S B ZE Rl (Period, Per)MIEG
1E e = I K (Cryptochrome, Cry), AT H % S 0GR 1
CLOCK (circadian locomotor output cycles kaput), NPAS2
(neuronal Per-Amt-Sim domain protein 2)F1IARNT] (aryl

hydrocarbon receptor nuclear translocatorlike protein 1,
HAKABMAL#GE, JECLOCK-BMALIFINPAS2-
BMALILR 5k, XEE S5 537X BIE-box o
(E-box elements)4t &, #i% Per fICryJi [A 14 5%, FLBH
13 IR PerM Cry i F XA 5 N A AZ IF-40| 5 5 2 K]
(it SO, ST BT R R AR B AN R
IR M A5 9% 3 L) S D0 AR B, & B 2 AR ME X R 1D
(nuclear receptor subfamily 1 group D member, NR1D, 7}
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REV-ERBA @ —
R

| amas

RORE J
DNAfE

S5RORETCIFTEFIELE &

1 ZOHEDChBIRIANEE R R R EEE. CLOCK—BMALIAINPAS2-BMAL1 S S8k R[4/ EPER, CRY, REV-ERBA, RORKEAIIELF:. PER
FICRY 2 [ S AINHICLOCK-BMALIFINPAS2-BMAL AT #5i1J4% 5%, REV-ERBAFIR OREE [ 1] 36 4145 & R OR ELL R BMAN ZE AT
TSR PER: AR, CRY: BEfEEZA]; REV-ERBA: #2RII 5% 1D; ROR: RARFEFEAIULAZIR; RORE: ROR KW ICHHE AL,
CLOCK: [F4EEN]; NPAS2: S JCPASEE IR FH2; BMALL: ISR iR E 1.

FRAREV-ERBA)S5RARFHKMILZIA(RAR related
orphan receptor, ROR)Z IR &, "EATIFIFFE: HAZ Lo i
I, I eSS B ROR S TG4 &7 25 (ROR response
element binding sites, RORE), LAIH#EBMALI1ZER [
Wi EIE, Hr, REV-ERBARISE & 10HIBMALLE:
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
PR 2 R T AR

2 £YNES SRS RINEE

Ao o B R W 4 1) 6 B AR e M PR e SR IR T R R 3R
1K, PRI I X AR S M S DR 48 1) S AR 1 R 1
F K ZRIED, i AELE 4 R4 S ARIHL G R R ¥
ANATERIER, TR S5 IEDIRE R R 23
2 RTE. BN G /N BREE AT — S S s E A
TR ARRE AL, DA A RS S 5 R R A E T
BE. XU S TR, B 1P R AR
LHPSORIRR RIS AN o, IR ZH 4 A
BIRIX A FE ImRNARE 2R T B TR 48,
AT LLE 52 4R BORg B e s DR - AL R T R 7, i 3R
WLIE A AT 23 A 428 BE (A (clock-controlled gene,
CCG) YL FUIRA, NI Y428 35 R % 5 LA ) AR 4k
. F s TR R TR A B R e, e
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1535905 PSS A ANE S AR X 7, I AR W] RE S LML
PR R A B T R, B o AT 5 1 g AR gt A
it #RG 5). DNABE, AR A, B B
IS A P 52 B B R TR Y, — SR E RIS
ACFE AT 2, X SRR R T AE B BT
JUE T e A K AR, T Y S R B A B
T ARG P A8 7 1 FF73 (non-alcoholic fatty liver disease,
NAFLD) A HAhAR G505 & e 34k,

3 £V SHIEEERERE
JHRE R FLEh ) R T MEAC B E AT, JE SN R
FR BB LS 38 T R A Y IR KRR e, AR
EEREANE L RSPy INGSEINAIIR 17t AP M =]
ST IR B 1A 2R R A B,
[ LAR 5 S P B Y. WE T 3R B, A= eh il it A5 5%
HH AR BEACIE SR 4ERE A AT R AR A, Horp Rk
) R A P 4 o A R BT B B B - BE B AR,
AT R R SRR SRS 5 s, T P &1 F AR b )
i FH AT BE 2 2 HH X L85 A MEAT D9 B 51 RS LUK 7K1 1)
JE A e

TENUAIE SN, %) %12 8 H (glucose transporter,
Glut) R 5 2 SRR IA KT IR B, AR5
B OIEM ST . 7EH &SRS, BB R
A B 4 BE-6- T R (glucose-6-Phosphate, G6P), 1%/
)R S AR AR A TR LW 5 B A T A, 24 T B
A B I ] DU bR R 2 A Y B A ARk, A
YBT3, R P A
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BEZKP T B, 30 58 B Joad R mT LU0 A L A
EINEAERFHLAR P TR, T Cry vl i@ & (A 5 8] B A BAF A
PR B PR AR A P IX AR gk, Bt
g — DR A DL R e I R S AR (S 5
5, FENUI R R U R AR ENE fF I GE
FIR = RAAAL S =, FIWOAMEER IR (cyclic adenosine
monophosphate, cAMP)[1]7 4, cAMPR] A 5 IR IR 2%
N5 6 B 1 (cAMP-response element binding protein,
CREB)I T HEPEBEMR 1L & e TR ™Y, BETICREB
T S A ) Ok il —— Tl TR 0 e TN R R R R 1
(phosphoenolpyruvate carboxykinase, PCK1))7&i%™. &
e FE R R G E U = IR AR T i c AM PR
R, [HEEK T PCKIRIA(K2).

TN, HEREARUTNE 3 B4% 2 AREV-ERBA )
U9 REV-ERBARAZOAEM BN AL 2 —, F-H AT
A=k K RLAARAR T ) p g 287, REV-ERBAE L
CLOCK-BMALVKHI e Bad A 122 M3&IE, B
RORaMIRORy 34+ 45 & I B K 5 2 X 35 IIRORE
FIDevDR2JTA:, LA RIS IZ BRI R 2k, kb,
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, iliid 21 5 (12 2343 (histone
deacetylase 3, HDAC3) M HoAth 3 fH 147 1 55 4 s FE ]
AR, 92, 5% A 7 R 2E KBS (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
W OB s B AR SRR, BT DAASHESS BIX R 1Y
fBcise, RIAEP R IR 38 L AT e R S BUBR B SR AP F
R, H, SR UEdE B e EAMEZE60 AR, AR
P2 AL PRI A8 B E R 0 SO B S G T
e OH I Bh L TR A5 /N B 2 FB AR A AE D", R IE 5 e 1)
B (BEARPY B & 2 5 8UN RAEMES, BR TR S
O R P12 X e g e A T BRI
PEH, JRILKT N BRI AR, iRt e
S Y S 2 DAL R B A Y R i T — 2 SRR ARG
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
M BT AE W, 20065 NS maesh B -5 m ik 25 3h )
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SEHG— 3K, WSRO T B R AR A A A B R
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 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
IHEEY™, B e 2 ik JE B2 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 EL 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 TR 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 PSR (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 BT 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 #M2 (adipocyte fatty acid-binding protein 2, aP2).
CCAAT/AE5RF45 48 Ha [CCAAT/enhancer-binding

2020-10-28 | Volume 28 | Issue 20 |



SR F. DRSS

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 2531, b, REV-ERBalJifi35 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] ARHWTPPA Ry 552 30 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
I, BEROMIFRIE R N, SRR R R Ui

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

3 (1) 22t 52 B AR R L i S st ma L R
XHF BGE R THE, JRR AR AR, R U R 3

ZRAZ /NG BR I PR IR (CETE BB B 10 haf DA ) a] DAY &
FUBBRAI A, R AR, YO E IR,
SURRE & . iR E O S ERE, POk E e R
BRI B e] LA RE /N B 22 S Bf Bh JiE BR (1 2R 0A 49
2, B80T BMAL LRI Cry 1 - ¥ 258 &,y /b v i g
JITER (SFA) I H8 N B 38 0 22 AN B I B (PUFA) 5%
A, e Omega-3 PUFA, &+ £ 4 2 A E INAFLD )
FEWRIT Y, A B DHAM Y & Ay P Al
Rt & s s R AR B BT A R L Bbah, A
IR — B R AT RE LA R, Gkl B T DA = iR
MEEFE /)N B B T () B TR, AT — e e e T
R AN BRI, FIRFIRA BT S b, HSTERLH
WA R, S A SR el 7 75 4 — S A A

6 YR SHREERE
BRI R BT 8 AR/ i v B N = R, JF
Bz B AR, R T R R A, A RUE
EJ5, AR B 1 23— (o R 22 R R 7 TR A P = AR 1)
SAM) LK BB th 2 2 5 IR RGN, it LA b i)
TR DI RFRIE EIRES. R RS T, IRERZ
{RJE P (insulin receptor substrate, IRS) T i HAFAK T
{fm TOR-So¥ i i& 12 LA gt 5 1 B %, AKTES6K
LA MEBMALLEERR L, JHH AR 2R 50,
TE3E 2 AW HEO T TR R A A R A
mRN ARFE WA A e B0 eV 2 B T R 4% 1,
Bt AR o it B AT a4, A S A N V2
HEMWER FnAES, MEEASEED, FRREER
RS, AT HIE D RE T 5 He

TE R[] 22 £ W [R], UL PR A TR 248 Al rh ) 2 s R 1
KLF150] L3 R IR I RS, X2 7L
TR I N 3, FFE I A T S A AR = AR
SRS Bk, s R R, SRR R AN
PRERZKAE AR 200 BT A, A R]k 21U
™. 2445 TKLF1S™/ s & 8 E KA, EATTH I
TSP ZE R IRE, SRR PR 3R AR B2 AR,
MTTE B 7 H R SRR AR i Y g, S
FOR ISR SRR B PIBK-AK TR 2 1 K LF15
Fik PN PR T R IERRAE AU T AT A L.

7 &8
i3 TR, MBI, GRS RS
B 2% R A RIZ A8 N, s 1 O AW e e b i

2020-10-28 | Volume 28 | Issue 20 |



JE B B AR O, OF HOE R 1 BE S BT HH
RN GG A T2, /LA E, BACT
FENRA BT B, T AR AT S ST AT REST BX
PR T, H2 SO E R R BN, RS
UESEE BRI 5 5L O R AR R BT R, JIAR
VAl B B LA I ey A FR v P o 4 EL
Ub, JATHEE LT LR THREY TS5/
W BURRER D 7, RAMONRITREH S, i
NTRBTACHHE SR Q& T HLE, A 38 T s 2 i
R, & B S0 IR T A R DR f.

2B

10

11

12

13

J3aishideng®

Chung S, Son GH, Kim K. Circadian rhythm of adrenal
glucocorticoid: its regulation and clinical implications. Biochim
Biophys Acta 2011; 1812: 581-591 [PMID: 21320597 DOI:
10.1016/j.bbadis.2011.02.003]

Rana S, Mahmood S. Circadian rhythm and its role in
malignancy. | Circadian Rhythms 2010; 8: 3 [PMID: 20353609
DOI: 10.1186/1740-3391-8-3]

Caufriez A, Leproult R, Copinschi G. Circadian profiles of
progesterone, gonadotropins, cortisol and corticotropin in
cycling and postmenopausal women. Chronobiol Int 2018; 35:
72-79 [PMID: 29111782 DOI: 10.1080/07420528.2017.1381971]
Daut RA, Hartsock MJ, Tomczik AC, Watkins LR, Spencer
RL, Maier SF, Fonken LK. Circadian misalignment has
differential effects on affective behavior following exposure to
controllable or uncontrollable stress. Behav Brain Res 2019; 359:
440-445 [PMID: 30312639 DOI: 10.1016/].bbr.2018.10.013]
Reinke H, Asher G. Circadian Clock Control of Liver
Metabolic Functions. Gastroenterology 2016; 150: 574-580
[PMID: 26657326 DOI: 10.1053 /j.gastro.2015.11.043]
Wayland J, Shah F, Samuels K, Seward T, Schroder E,
Delisle BP. Disrupting the Circadian Clock Mechanism in
Cardiomyocytes Exacerbates the LQT3-related Phenotype in
Scnba(Delta KPQ/ +) Mice. Biophys ] 2020; 118: 103a-a

Allen NC, Philip NH, Hui L, Zhou X, Franklin RA, Kong
Y, Medzhitov R. Desynchronization of the molecular clock
contributes to the heterogeneity of the inflammatory response.
Sci Signal 2019; 12 [PMID: 30837303 DOI: 10.1126/scisignal.
aaul851]

Kuehn BM. Resetting the Circadian Clock Might Boost
Metabolic Health. JAMA 2017; 317: 1303-1305 [PMID:
28296999 DOI: 10.1001 /jama.2017.0653]

Hernandez-Garcia J, Navas-Carrillo D, Orenes-Pifiero E.
Alterations of circadian rhythms and their impact on obesity,
metabolic syndrome and cardiovascular diseases. Crit Rev
Food Sci Nutr 2020; 60: 1038-1047 [PMID: 30633544 DOI:
10.1080/10408398.2018.1556579]

Czeisler CA. SLEEP. Measuring the passage of brain time.
Science 2016; 353: 648-649 [PMID: 27516585 DOI: 10.1126/
science.aah5402]

Potter GD, Skene DJ, Arendt J, Cade JE, Grant PJ, Hardie LJ.
Circadian Rhythm and Sleep Disruption: Causes, Metabolic
Consequences, and Countermeasures. Endocr Rev 2016; 37:
584-608 [PMID: 27763782 DOI: 10.1210/ er.2016-1083]
PITTENDRIGH CS. Circadian rhythms and the circadian
organization of living systems. Cold Spring Harb Symp
Quant Biol 1960; 25: 159-184 [PMID: 13736116 DOI: 10.1101/
sqb.1960.025.01.015]

Welsh DK, Takahashi JS, Kay SA. Suprachiasmatic nucleus:
cell autonomy and network properties. Annu Rev Physiol

WCJD | https://www.wjgnet.com

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

SMR, F. DRSS

2010; 72: 551-577 [PMID: 20148688 DOI: 10.1146/ annurev-
physiol-021909-135919]

Hastings MH, Maywood ES, Brancaccio M. The Mammalian
Circadian Timing System and the Suprachiasmatic Nucleus
as Its Pacemaker. Biology (Basel) 2019; 8 [PMID: 30862123 DOL:
10.3390/ biology8010013]

Dibner C, Schibler U. Circadian timing of metabolism in
animal models and humans. | Intern Med 2015; 277: 513-527
[PMID: 25599827 DOI: 10.1111/joim.12347]

Schibler U. Oxidation of CLOCK boosts circadian rhythms.
Nat Cell Biol 2019; 21: 1464-1465 [PMID: 31768047 DOI:
10.1038/s41556-019-0430-2]

Reppert SM, Weaver DR. Coordination of circadian timing in
mammals. Nature 2002; 418: 935-941 [PMID: 12198538 DOI:
10.1038/nature00965]

Takahashi JS, Hong HK, Ko CH, McDearmon EL. The genetics
of mammalian circadian order and disorder: implications for
physiology and disease. Nat Rev Genet 2008; 9: 764-775 [PMID:
18802415 DOI: 10.1038 /nrg2430]

Guillaumond F, Dardente H, Giguere V, Cermakian N.
Differential control of Bmall circadian transcription by REV-
ERB and ROR nuclear receptors. | Biol Rhythms 2005; 20: 391-
403 [PMID: 16267379 DOI: 10.1177 /0748730405277232]

Sato F, Kohsaka A, Bhawal UK, Muragaki Y. Potential
Roles of Dec and Bmall Genes in Interconnecting Circadian
Clock and Energy Metabolism. Int | Mol Sci 2018; 19 [PMID:
29518061 DOI: 10.3390/ijms19030781]

Gooley JJ. Circadian regulation of lipid metabolism. Proc
Nutr Soc 2016; 75: 440-450 [PMID: 27225642 DOI: 10.1017/
50029665116000288]

Koike N, Yoo SH, Huang HC, Kumar V, Lee C, Kim TK,
Takahashi JS. Transcriptional architecture and chromatin
landscape of the core circadian clock in mammals.
Science 2012; 338: 349-354 [PMID: 22936566 DOI: 10.1126/
science.1226339]

Rey G, Cesbron F, Rougemont ], Reinke H, Brunner M, Naef
F. Genome-wide and phase-specific DNA-binding rhythms
of BMALI control circadian output functions in mouse liver.
PLoS Biol 2011; 9: €1000595 [PMID: 21364973 DOI: 10.1371/
journal.pbio.1000595]

Cho H, Zhao X, Hatori M, Yu RT, Barish GD, Lam MT, Chong
LW, DiTacchio L, Atkins AR, Glass CK, Liddle C, Auwerx
J, Downes M, Panda S, Evans RM. Regulation of circadian
behaviour and metabolism by REV-ERB-a and REV-ERB-p.
Nature 2012; 485: 123-127 [PMID: 22460952 DOI: 10.1038/
nature11048]

Fang B, Everett L], Jager ], Briggs E, Armour SM, Feng D, Roy
A, Gerhart-Hines Z, Sun Z, Lazar MA. Circadian enhancers
coordinate multiple phases of rhythmic gene transcription in
vivo. Cell 2014; 159: 1140-1152 [PMID: 25416951 DOL: 10.1016/
j.cell.2014.10.022]

Panda S, Antoch MP, Miller BH, Su Al, Schook AB, Straume
M, Schultz PG, Kay SA, Takahashi JS, Hogenesch JB.
Coordinated transcription of key pathways in the mouse by
the circadian clock. Cell 2002; 109: 307-320 [DOI: 10.1016/
50092-8674(02)00722-5]

Storch KF, Lipan O, Leykin I, Viswanathan N, Davis FC,
Wong WH, Weitz CJ. Extensive and divergent circadian gene
expression in liver and heart. Nature 2002; 417: 78-83 [PMID:
11967526 DOI: 10.1038 / nature744]

Robles MS, Cox ], Mann M. In-vivo quantitative proteomics
reveals a key contribution of post-transcriptional mechanisms
to the circadian regulation of liver metabolism. PLoS Genet
2014; 10: €1004047 [PMID: 24391516 DOI: 10.1371/journal.
pgen.1004047]

Mauvoisin D, Wang ], Jouffe C, Martin E, Atger F, Waridel P,

2020-10-28 | Volume 28 | Issue 20 |



30

31

32

33

35

36

37

38

39

40

41

42

43

45

J3aishideng®

SR F. DRSS

Quadroni M, Gachon F, Naef F. Circadian clock-dependent
and -independent rhythmic proteomes implement distinct
diurnal functions in mouse liver. Proc Natl Acad Sci USA 2014;
111: 167-172 [PMID: 24344304 DOI: 10.1073/ pnas.1314066111]
Wang J, Mauvoisin D, Martin E, Atger F, Galindo AN,
Dayon L, Sizzano F, Palini A, Kussmann M, Waridel P,
Quadroni M, Duli¢ V, Naef F, Gachon F. Nuclear Proteomics
Uncovers Diurnal Regulatory Landscapes in Mouse Liver.
Cell Metab 2017; 25: 102-117 [PMID: 27818260 DOI: 10.1016/
j.cmet.2016.10.003]

Aviram R, Manella G, Kopelman N, Neufeld-Cohen A,
Zwighaft Z, Elimelech M, Adamovich Y, Golik M, Wang C,
Han X, Asher G. Lipidomics Analyses Reveal Temporal and
Spatial Lipid Organization and Uncover Daily Oscillations
in Intracellular Organelles. Mol Cell 2016; 62: 636-648 [PMID:
27161994 DOI: 10.1016/j.molcel.2016.04.002]

Adamovich Y, Rousso-Noori L, Zwighaft Z, Neufeld-Cohen A,
Golik M, Kraut-Cohen J, Wang M, Han X, Asher G. Circadian
clocks and feeding time regulate the oscillations and levels
of hepatic triglycerides. Cell Metab 2014; 19: 319-330 [PMID:
24506873 DOI: 10.1016/j.cmet.2013.12.016]

Asher G, Schibler U. Crosstalk between components of
circadian and metabolic cycles in mammals. Cell Metab 2011;
13:125-137 [PMID: 21284980 DOI: 10.1016/j.cmet.2011.01.006]
Eckel-Mahan K, Sassone-Corsi P. Metabolism and the
circadian clock converge. Physiol Rev 2013; 93: 107-135 [PMID:
23303907 DOI: 10.1152/ physrev.00016.2012]

Bass ]. Circadian topology of metabolism. Nature 2012; 491:
348-356 [PMID: 23151577 DOI: 10.1038 /nature11704]

Feng D, Lazar MA. Clocks, metabolism, and the epigenome.
Mol Cell 2012; 47: 158-167 [PMID: 22841001 DOI: 10.1016/
jmolcel.2012.06.026]

Asher G, Sassone-Corsi P. Time for food: the intimate
interplay between nutrition, metabolism, and the circadian
clock. Cell 2015; 161: 84-92 [PMID: 25815987 DOI: 10.1016/
j.cell.2015.03.015]

Lamia KA, Storch KF, Weitz CJ. Physiological significance
of a peripheral tissue circadian clock. Proc Natl Acad Sci
USA 2008; 105: 15172-15177 [PMID: 18779586 DOI: 10.1073/
Ppnas.0806717105]

Kalsbeek A, la Fleur S, Fliers E. Circadian control of glucose
metabolism. Mol Metab 2014; 3: 372-383 [PMID: 24944897 DOIL:
10.1016/j.molmet.2014.03.002]

Panda S, Antoch MP, Miller BH, Su Al, Schook AB, Straume
M, Schultz PG, Kay SA, Takahashi ]S, Hogenesch JB.
Coordinated transcription of key pathways in the mouse by
the circadian clock. Cell 2002; 109: 307-320 [PMID: 12015981
DOI: 10.1016/s0092-8674(02)00722-5]

Panda S. Circadian physiology of metabolism. Science 2016;
354: 1008-1015 [PMID: 27885007 DOI: 10.1126/science.
aah4967]

Lamia KA, Papp SJ, Yu RT, Barish GD, Uhlenhaut NH, Jonker
JW, Downes M, Evans RM. Cryptochromes mediate rhythmic
repression of the glucocorticoid receptor. Nature 2011; 480:
552-556 [PMID: 22170608 DOI: 10.1038 /nature10700]

So AY, Bernal TU, Pillsbury ML, Yamamoto KR, Feldman BJ.
Glucocorticoid regulation of the circadian clock modulates
glucose homeostasis. Proc Natl Acad Sci USA 2009; 106: 17582-
17587 [PMID: 19805059 DOI: 10.1073 / pnas.0909733106]
Vollmers C, Gill S, DiTacchio L, Pulivarthy SR, Le HD,
Panda S. Time of feeding and the intrinsic circadian clock
drive rhythms in hepatic gene expression. Proc Natl Acad Sci
USA 2009; 106: 21453-21458 [PMID: 19940241 DOI: 10.1073/
Ppnas.0909591106]

Zhang EE, Liu Y, Dentin R, Pongsawakul PY, Liu AC, Hirota
T, Nusinow DA, Sun X, Landais S, Kodama Y, Brenner DA,

WCJD | https://www.wjgnet.com

46

47

48

49

50

51

52

53

54

55

56

57

58

Montminy M, Kay SA. Cryptochrome mediates circadian
regulation of cAMP signaling and hepatic gluconeogenesis.
Nat Med 2010; 16: 1152-1156 [PMID: 20852621 DOI: 10.1038/
nm.2214]

Yin L, Wu N, Curtin JC, Qatanani M, Szwergold NR, Reid
RA, Waitt GM, Parks D], Pearce KH, Wisely GB, Lazar MA.
Rev-erbalpha, a heme sensor that coordinates metabolic and
circadian pathways. Science 2007; 318: 1786-1789 [PMID:
18006707 DOI: 10.1126/ science.1150179]

Yin L, Wu N, Lazar MA. Nuclear receptor Rev-erbalpha:
a heme receptor that coordinates circadian rhythm and
metabolism. Nucl Recept Signal 2010; 8: e001 [PMID: 20414452
DOI: 10.1621 /nrs.08001]

Preitner N, Brown S, Ripperger ], Le-Minh N, Damiola F,
Schibler U. Orphan nuclear receptors, molecular clockwork,
and the entrainment of peripheral oscillators. Novartis Found
Symp 2003; 253: 89-99; discussion 99-109 [PMID: 14712916]
Zhang Y, Fang B, Emmett M], Damle M, Sun Z, Feng D,
Armour SM, Remsberg JR, Jager ], Soccio RE, Steger D], Lazar
MA. GENE REGULATION. Discrete functions of nuclear
receptor Rev-erba couple metabolism to the clock. Science
2015; 348: 1488-1492 [PMID: 26044300 DOI: 10.1126/ science.
aab3021]

Jarrett RJ, Keen H. Diurnal variation of oral glucose tolerance:
a possible pointer to the evolution of diabetes mellitus.
Br Med ] 1969; 2: 341-344 [PMID: 5768458 DOI: 10.1136/
bm;.2.5653.341]

Turek FW, Joshu C, Kohsaka A, Lin E, Ivanova G,
McDearmon E, Laposky A, Losee-Olson S, Easton A, Jensen
DR, Eckel RH, Takahashi JS, Bass ]J. Obesity and metabolic
syndrome in circadian Clock mutant mice. Science 2005; 308:
1043-1045 [PMID: 15845877 DOI: 10.1126/ science.1108750]
Arble DM, Bass ], Laposky AD, Vitaterna MH, Turek FW.
Circadian timing of food intake contributes to weight gain.
Obesity (Silver Spring) 2009; 17: 2100-2102 [PMID: 19730426
DOI: 10.1038/ oby.2009.264]

Scheer FA, Hilton MF, Mantzoros CS, Shea SA. Adverse
metabolic and cardiovascular consequences of circadian
misalignment. Proc Natl Acad Sci USA 2009; 106: 4453-4458
[PMID: 19255424 DOI: 10.1073 / pnas.0808180106]

Jacobi D, Liu S, Burkewitz K, Kory N, Knudsen NH,
Alexander RK, Unluturk U, Li X, Kong X, Hyde AL, Gangl
MR, Mair WB, Lee CH. Hepatic Bmall Regulates Rhythmic
Mitochondrial Dynamics and Promotes Metabolic Fitness.
Cell Metab 2015; 22: 709-720 [PMID: 26365180 DOI: 10.1016/
j.cmet.2015.08.006]

Marcheva B, Ramsey KM, Buhr ED, Kobayashi Y, Su H, Ko
CH, Ivanova G, Omura C, Mo S, Vitaterna MH, Lopez JP,
Philipson LH, Bradfield CA, Crosby SD, JeBailey L, Wang
X, Takahashi JS, Bass J. Disruption of the clock components
CLOCK and BMALI leads to hypoinsulinaemia and diabetes.
Nature 2010; 466: 627-631 [PMID: 20562852 DOI: 10.1038/
nature09253]

Perelis M, Marcheva B, Ramsey KM, Schipma M]J, Hutchison
AL, Taguchi A, Peek CB, Hong H, Huang W, Omura C,
Allred AL, Bradfield CA, Dinner AR, Barish GD, Bass J.
Pancreatic B cell enhancers regulate rhythmic transcription of
genes controlling insulin secretion. Science 2015; 350: aac4250
[PMID: 26542580 DOI: 10.1126/ science.aac4250]

Sadacca LA, Lamia KA, deLemos AS, Blum B, Weitz CJ. An
intrinsic circadian clock of the pancreas is required for normal
insulin release and glucose homeostasis in mice. Diabetologia
2011; 54: 120-124 [PMID: 20890745 DOI: 10.1007/s00125-010-
1920-8]

Harfmann BD, Schroder EA, Kachman MT, Hodge BA,
Zhang X, Esser KA. Muscle-specific loss of Bmall leads to

2020-10-28 | Volume 28 | Issue 20 |



59

60

61

62

63

65

66

67

68

69

70

71

J3aishideng®

disrupted tissue glucose metabolism and systemic glucose
homeostasis. Skelet Muscle 2016; 6: 12 [PMID: 27486508 DOIL:
10.1186/s13395-016-0082-x]

Dyar KA, Ciciliot S, Wright LE, Biensg RS, Tagliazucchi
GM, Patel VR, Forcato M, Paz MI, Gudiksen A, Solagna F,
Albiero M, Moretti I, Eckel-Mahan KL, Baldi P, Sassone-Corsi
P, Rizzuto R, Bicciato S, Pilegaard H, Blaauw B, Schiaffino
S. Muscle insulin sensitivity and glucose metabolism are
controlled by the intrinsic muscle clock. Mol Metab 2014; 3: 29-
41 [PMID: 24567902 DOI: 10.1016/j.molmet.2013.10.005]
Stenvers DJ, van Dorp R, Foppen E, Mendoza J, Opperhuizen
AL, Fliers E, Bisschop PH, Meijer JH, Kalsbeek A, Deboer T.
Dim light at night disturbs the daily sleep-wake cycle in the
rat. Sci Rep 2016; 6: 35662 [PMID: 27762290 DOI: 10.1038/
srep35662]

Fonken LK, Nelson R]. The effects of light at night on
circadian clocks and metabolism. Endocr Rev 2014; 35: 648-670
[PMID: 24673196 DOI: 10.1210/ er.2013-1051]

Fonken LK, Workman JL, Walton JC, Weil ZM, Morris JS,
Haim A, Nelson R]J. Light at night increases body mass
by shifting the time of food intake. Proc Natl Acad Sci USA
2010; 107: 18664-18669 [PMID: 20937863 DOI: 10.1073/
Ppnas.1008734107]

Opperhuizen AL, Stenvers DJ, Jansen RD, Foppen E, Fliers E,
Kalsbeek A. Light at night acutely impairs glucose tolerance
in a time-, intensity- and wavelength-dependent manner in
rats. Diabetologia 2017; 60: 1333-1343 [PMID: 28374068 DOI:
10.1007 /s00125-017-4262-y]

Cheung IN, Zee PC, Shalman D, Malkani RG, Kang J, Reid K]J.
Morning and Evening Blue-Enriched Light Exposure Alters
Metabolic Function in Normal Weight Adults. PLoS One
2016; 11: 0155601 [PMID: 27191727 DOI: 10.1371/journal.
pone.0155601]

Albreiki MS, Middleton B, Hampton SM. A single night light
exposure acutely alters hormonal and metabolic responses in
healthy participants. Endocr Connect 2017; 6: 100-110 [PMID:
28270559 DOI: 10.1530/ EC-16-0097]

Toyoura M, Miike T, Tajima S, Matsuzawa S, Konishi Y.
Inadequate sleep as a contributor to impaired glucose
tolerance: A cross-sectional study in children, adolescents,
and young adults with circadian rhythm sleep-wake disorder.
Pediatr Diabetes 2020; 21: 557-564 [PMID: 32134542 DOI:
10.1111/ pedi.13003]

Vetter C, Dashti HS, Lane JM, Anderson SG, Schernhammer
ES, Rutter MK, Saxena R, Scheer FAJL. Night Shift Work,
Genetic Risk, and Type 2 Diabetes in the UK Biobank. Diabetes
Care 2018; 41: 762-769 [PMID: 29440150 DOI: 10.2337/dc17-
1933]

Leproult R, Holmbidck U, Van Cauter E. Circadian
misalignment augments markers of insulin resistance and
inflammation, independently of sleep loss. Diabetes 2014; 63:
1860-1869 [PMID: 24458353 DOI: 10.2337 / db13-1546]

Qian J, Dalla Man C, Morris CJ, Cobelli C, Scheer FAJL.
Differential effects of the circadian system and circadian
misalignment on insulin sensitivity and insulin secretion
in humans. Diabetes Obes Metab 2018; 20: 2481-2485 [PMID:
29862620 DOI: 10.1111/ dom.13391]

Wefers J, van Moorsel D, Hansen ], Connell NJ, Havekes B,
Hoeks J, van Marken Lichtenbelt WD, Duez H, Phielix E,
Kalsbeek A, Boekschoten MV, Hooiveld GJ, Hesselink MKC,
Kersten S, Staels B, Scheer FAJL, Schrauwen P. Circadian
misalignment induces fatty acid metabolism gene profiles and
compromises insulin sensitivity in human skeletal muscle.
Proc Natl Acad Sci USA 2018; 115: 7789-7794 [PMID: 29987027
DOI: 10.1073/ pnas.1722295115]

Chen Z, Yoo SH, Takahashi JS. Development and Therapeutic

WCJD | https://www.wjgnet.com

72

73

74

75

76

77

78

79

80

81

82

83

84

85

SMR, F. DRSS

Potential of Small-Molecule Modulators of Circadian Systems.
Annu Rev Pharmacol Toxicol 2018; 58: 231-252 [PMID: 28968186
DOI: 10.1146/ annurev-pharmtox-010617-052645]

He B, Nohara K, Park N, Park YS, Guillory B, Zhao Z, Garcia
JM, Koike N, Lee CC, Takahashi JS, Yoo SH, Chen Z. The
Small Molecule Nobiletin Targets the Molecular Oscillator to
Enhance Circadian Rhythms and Protect against Metabolic
Syndrome. Cell Metab 2016; 23: 610-621 [PMID: 27076076 DOIL:
10.1016/j.cmet.2016.03.007]

Humphries PS, Bersot R, Kincaid J, Mabery E, McCluskie K,
Park T, Renner T, Riegler E, Steinfeld T, Turtle ED, Wei ZL,
Willis E. Carbazole-containing sulfonamides and sulfamides:
Discovery of cryptochrome modulators as antidiabetic agents.
Bioorg Med Chem Lett 2016; 26: 757-760 [PMID: 26778255 DOI:
10.1016/j.bmcl.2015.12.102]

Humphries PS, Bersot R, Kincaid ], Mabery E, McCluskie K,
Park T, Renner T, Riegler E, Steinfeld T, Turtle ED, Wei ZL,
Willis E. Carbazole-containing amides and ureas: Discovery
of cryptochrome modulators as antihyperglycemic agents.
Bioorg Med Chem Lett 2018; 28: 293-297 [PMID: 29292223 DOI:
10.1016/j.bmcl.2017.12.051]

Thomas C, Pellicciari R, Pruzanski M, Auwerx J, Schoonjans K.
Targeting bile-acid signalling for metabolic diseases. Nat Rev
Drug Discov 2008; 7: 678-693 [PMID: 18670431 DOI: 10.1038/
nrd2619]

Chévez-Talavera O, Tailleux A, Lefebvre P, Staels B. Bile
Acid Control of Metabolism and Inflammation in Obesity,
Type 2 Diabetes, Dyslipidemia, and Nonalcoholic Fatty Liver
Disease. Gastroenterology 2017; 152: 1679-1694.e3 [PMID:
28214524 DOI: 10.1053 /j.gastro.2017.01.055]

Reinke H, Asher G. Crosstalk between metabolism and
circadian clocks. Nat Rev Mol Cell Biol 2019; 20: 227-241 [PMID:
30635659 DOI: 10.1038 /541580-018-0096-9]

Duane WC, Gilberstadt ML, Wiegand DM. Diurnal
rhythms of bile acid production in the rat. Am | Physiol
1979; 236: R175-R179 [PMID: 426094 DOI: 10.1152/
ajpregu.1979.236.3.R175]

Bookout AL, Jeong Y, Downes M, Yu RT, Evans RM,
Mangelsdorf D]. Anatomical profiling of nuclear receptor
expression reveals a hierarchical transcriptional network.
Cell 2006; 126: 789-799 [PMID: 16923397 DOI: 10.1016/
j.cell.2006.06.049]

Lavery DJ, Schibler U. Circadian transcription of the
cholesterol 7 alpha hydroxylase gene may involve the liver-
enriched bZIP protein DBP. Genes Dev 1993; 7: 1871-1884
[PMID: 8405996 DOI: 10.1101/ gad.7.10.1871]

Yang X, Downes M, Yu RT, Bookout AL, He W, Straume
M, Mangelsdorf DJ, Evans RM. Nuclear receptor expression
links the circadian clock to metabolism. Cell 2006; 126: 801-810
[PMID: 16923398 DOI: 10.1016/j.cell.2006.06.050]

Haas JT, Francque S, Staels B. Pathophysiology and
Mechanisms of Nonalcoholic Fatty Liver Disease. Annu Rev
Physiol 2016; 78: 181-205 [PMID: 26667070 DOI: 10.1146/
annurev-physiol-021115-105331]

Chiang JYL. Bile acid metabolism and signaling in liver
disease and therapy. Liver Res 2017; 1: 3-9 [PMID: 29104811
DOI: 10.1016/j livres.2017.05.001]

Stroeve JH, Brufau G, Stellaard F, Gonzalez F], Staels B,
Kuipers F. Intestinal FXR-mediated FGF15 production
contributes to diurnal control of hepatic bile acid synthesis
in mice. Lab Invest 2010; 90: 1457-1467 [PMID: 20531290 DOI:
10.1038/labinvest.2010.107]

Zhang YK, Guo GL, Klaassen CD. Diurnal variations of
mouse plasma and hepatic bile acid concentrations as well as
expression of biosynthetic enzymes and transporters. PLoS
One 2011; 6: €16683 [PMID: 21346810 DOI: 10.1371/journal.

2020-10-28 | Volume 28 | Issue 20 |



86

87

88

89

90

91

92

93

94

95

96

97

98

99

J3aishideng®

SR F. DRSS

pone.0016683]

Duez H, van der Veen JN, Duhem C, Pourcet B, Touvier
T, Fontaine C, Derudas B, Baugé E, Havinga R, Bloks VW,
Wolters H, van der Sluijs FH, Vennstrom B, Kuipers F, Staels B.
Regulation of bile acid synthesis by the nuclear receptor Rev-
erbalpha. Gastroenterology 2008; 135: 689-698 [PMID: 18565334
DOI: 10.1053 /j.gastro.2008.05.035]

Zhang T, Zhao M, Lu D, Wang S, Yu F, Guo L, Wen S, Wu B.
REV-ERBa Regulates CYP7A1 Through Repression of Liver
Receptor Homolog-1. Drug Metab Dispos 2018; 46: 248-258
[PMID: 29237721 DOI: 10.1124/ dmd.117.078105]
Govindarajan K, MacSharry ], Casey PG, Shanahan F, Joyce
SA, Gahan CG. Unconjugated Bile Acids Influence Expression
of Circadian Genes: A Potential Mechanism for Microbe-Host
Crosstalk. PLoS One 2016; 11: e0167319 [PMID: 27907092 DOI:
10.1371/journal.pone.0167319]

Eggink HM, Oosterman JE, de Goede P, de Vries EM, Foppen
E, Koehorst M, Groen AK, Boelen A, Romijn JA, la Fleur
SE, Soeters MR, Kalsbeek A. Complex interaction between
circadian rhythm and diet on bile acid homeostasis in male
rats. Chronobiol Int 2017; 34: 1339-1353 [PMID: 29028359 DOI:
10.1080,/07420528.2017.1363226]

Duane WC, Levitt DG, Mueller SM, Behrens JC. Regulation
of bile acid synthesis in man. Presence of a diurnal rhythm. |
Clin Invest 1983; 72: 1930-1936 [PMID: 6417166 DOI: 10.1172/
JCI111157]

Li T, Francl JM, Boehme S, Ochoa A, Zhang Y, Klaassen CD,
Erickson SK, Chiang JY. Glucose and insulin induction of bile
acid synthesis: mechanisms and implication in diabetes and
obesity. | Biol Chem 2012; 287: 1861-1873 [PMID: 22144677
DOI: 10.1074/jbc.M111.305789]

Chaix A, Zarrinpar A. The effects of time-restricted feeding
on lipid metabolism and adiposity. Adipocyte 2015; 4: 319-324
[PMID: 26451290 DOI: 10.1080/21623945.2015.1025184]
Husse J, Hintze SC, Eichele G, Lehnert H, Oster H.
Circadian clock genes Perl and Per2 regulate the response of
metabolism-associated transcripts to sleep disruption. PLoS
One 2012; 7: 52983 [PMID: 23285241 DOI: 10.1371/journal.
pone.0052983]

Pan X, Zhang Y, Wang L, Hussain MM. Diurnal regulation of
MTP and plasma triglyceride by CLOCK is mediated by SHP.
Cell Metab 2010; 12: 174-186 [PMID: 20674862 DOI: 10.1016/
j.cmet.2010.05.014]

Pan X, Hussain MM. Clock is important for food and
circadian regulation of macronutrient absorption in mice. |
Lipid Res 2009; 50: 1800-1813 [PMID: 19387090 DOI: 10.1194/
jlr.M900085-JLR200]

Kudo T, Tamagawa T, Kawashima M, Mito N, Shibata S.
Attenuating effect of clock mutation on triglyceride contents in
the ICR mouse liver under a high-fat diet. ] Biol Rhythms 2007;
22: 312-323 [PMID: 17660448 DOI: 10.1177/0748730407302625]
Shostak A, Meyer-Kovac J, Oster H. Circadian regulation of
lipid mobilization in white adipose tissues. Diabetes 2013; 62:
2195-2203 [PMID: 23434933 DOI: 10.2337/ db12-1449]

Tsai JY, Kienesberger PC, Pulinilkunnil T, Sailors MH, Durgan
D], Villegas-Montoya C, Jahoor A, Gonzalez R, Garvey ME,
Boland B, Blasier Z, McElfresh TA, Nannegari V, Chow CW,
Heird WC, Chandler MP, Dyck JR, Bray MS, Young ME.
Direct regulation of myocardial triglyceride metabolism by
the cardiomyocyte circadian clock. | Biol Chem 2010; 285: 2918-
2929 [PMID: 19940111 DOI: 10.1074/jbc.M109.077800]

Rudic RD, McNamara P, Curtis AM, Boston RC, Panda S,
Hogenesch JB, Fitzgerald GA. BMAL1 and CLOCK, two
essential components of the circadian clock, are involved in
glucose homeostasis. PLoS Biol 2004; 2: €377 [PMID: 15523558
DOI: 10.1371/journal.pbio.0020377]

WCJD | https://www.wjgnet.com

1034

100

101

102

103

104

105

106

107

108

109

110

111

Kumar Jha P, Challet E, Kalsbeek A. Circadian rhythms
in glucose and lipid metabolism in nocturnal and diurnal
mammals. Mol Cell Endocrinol 2015; 418 Pt 1: 74-88 [PMID:
25662277 DOI: 10.1016/j.mce.2015.01.024]

Shimba S, Ogawa T, Hitosugi S, Ichihashi Y, Nakadaira
Y, Kobayashi M, Tezuka M, Kosuge Y, Ishige K, Ito Y,
Komiyama K, Okamatsu-Ogura Y, Kimura K, Saito M.
Deficient of a clock gene, brain and muscle Arnt-like protein-1
(BMALL1), induces dyslipidemia and ectopic fat formation.
PLoS One 2011; 6: €25231 [PMID: 21966465 DOI: 10.1371/
journal.pone.0025231]

Fontaine C, Dubois G, Duguay Y, Helledie T, Vu-Dac N,
Gervois P, Soncin F, Mandrup S, Fruchart JC, Fruchart-Najib
J, Staels B. The orphan nuclear receptor Rev-Erbalpha is a
peroxisome proliferator-activated receptor (PPAR) gamma
target gene and promotes PPARgamma-induced adipocyte
differentiation. ] Biol Chem 2003; 278: 37672-37680 [PMID:
12821652 DOI: 10.1074 /jbc.M304664200]

Le Martelot G, Claudel T, Gatfield D, Schaad O, Kornmann
B, Lo Sasso G, Moschetta A, Schibler U. REV-ERBalpha
participates in circadian SREBP signaling and bile acid
homeostasis. PLoS Biol 2009; 7: €1000181 [PMID: 19721697
DOI: 10.1371 /journal.pbio.1000181]

Alenghat T, Meyers K, Mullican SE, Leitner K, Adeniji-
Adele A, Avila J, Buéan M, Ahima RS, Kaestner KH, Lazar
MA. Nuclear receptor corepressor and histone deacetylase 3
govern circadian metabolic physiology. Nature 2008; 456: 997-
1000 [PMID: 19037247 DOI: 10.1038 / nature07541]

Feng D, Liu T, Sun Z, Bugge A, Mullican SE, Alenghat T,
Liu XS, Lazar MA. A circadian rhythm orchestrated by
histone deacetylase 3 controls hepatic lipid metabolism.
Science 2011; 331: 1315-1319 [PMID: 21393543 DOI: 10.1126/
science.1198125]

Grimaldi B, Bellet MM, Katada S, Astarita G, Hirayama J,
Amin RH, Granneman ]G, Piomelli D, Leff T, Sassone-Corsi
P. PER2 controls lipid metabolism by direct regulation of
PPARYy. Cell Metab 2010; 12: 509-520 [PMID: 21035761 DOIL:
10.1016/j.cmet.2010.10.005]

Barclay JL, Shostak A, Leliavski A, Tsang AH, Johren O,
Miiller-Fielitz H, Landgraf D, Naujokat N, van der Horst GT,
Oster H. High-fat diet-induced hyperinsulinemia and tissue-
specific insulin resistance in Cry-deficient mice. Am | Physiol
Endocrinol Metab 2013; 304: E1053-E1063 [PMID: 23531614
DOQI: 10.1152/ ajpendo.00512.2012]

Paschos GK, Ibrahim S, Song WL, Kunieda T, Grant G,
Reyes TM, Bradfield CA, Vaughan CH, Eiden M, Masoodi
M, Griffin JL, Wang F, Lawson JA, Fitzgerald GA. Obesity
in mice with adipocyte-specific deletion of clock component
Arntl. Nat Med 2012; 18: 1768-1777 [PMID: 23142819 DOI:
10.1038/nm.2979]

Bugge A, Feng D, Everett L], Briggs ER, Mullican SE, Wang
F, Jager ], Lazar MA. Rev-erba and Rev-erbp coordinately
protect the circadian clock and normal metabolic function.
Genes Dev 2012; 26: 657-667 [PMID: 22474260 DOI: 10.1101/
2ad.186858.112]

Villanueva JE, Livelo C, Trujillo AS, Chandran S, Woodworth
B, Andrade L, Le HD, Manor U, Panda S, Melkani GC. Time-
restricted feeding restores muscle function in Drosophila
models of obesity and circadian-rhythm disruption. Nat
Commun 2019; 10: 2700 [PMID: 31221967 DOI: 10.1038/
541467-019-10563-9]

Schébler S, Amatobi KM, Horn M, Rieger D, Helfrich-Forster
C, Mueller MJ, Wegener C, Fekete A. Loss of function in the
Drosophila clock gene period results in altered intermediary
lipid metabolism and increased susceptibility to starvation.
Cell Mol Life Sci 2020 [PMID: 31960114 DOI: 10.1007/s00018-

2020-10-28 | Volume 28 | Issue 20 |



112

113

114

115

116

117

118

119

120

121

J3aishideng®

019-03441-6]

Baron KG, Reid KJ, Kim T, Van Horn L, Attarian H, Wolfe
L, Siddique ], Santostasi G, Zee PC. Circadian timing and
alignment in healthy adults: associations with BMI, body fat,
caloric intake and physical activity. Int | Obes (Lond) 2017; 41:
203-209 [PMID: 27795550 DOI: 10.1038/1j0.2016.194]
Meyer-Kovac J, Kolbe I, Ehrhardt L, Leliavski A, Husse J,
Salinas G, Lingner T, Tsang AH, Barclay JL, Oster H. Hepatic
gene therapy rescues high-fat diet responses in circadian Clock
mutant mice. Mol Metab 2017; 6: 512-523 [PMID: 28580282
DOI: 10.1016/j.molmet.2017.03.008]

Touitou Y, Reinberg A, Touitou D. Association between
light at night, melatonin secretion, sleep deprivation, and the
internal clock: Health impacts and mechanisms of circadian
disruption. Life Sci 2017; 173: 94-106 [PMID: 28214594 DOI:
10.1016/j.1f5.2017.02.008]

Nedeltcheva AV, Scheer FA. Metabolic effects of sleep
disruption, links to obesity and diabetes. Curr Opin Endocrinol
Diabetes Obes 2014; 21: 293-298 [PMID: 24937041 DOI: 10.1097/
MED.0000000000000082]

Parsons MJ, Moffitt TE, Gregory AM, Goldman-Mellor S,
Nolan PM, Poulton R, Caspi A. Social jetlag, obesity and
metabolic disorder: investigation in a cohort study. Int | Obes
(Lond) 2015; 39: 842-848 [PMID: 25601363 DOI: 10.1038/
ijo.2014.201]

Tahira K, Ueno T, Fukuda N, Aoyama T, Tsunemi A,
Matsumoto S, Nagura C, Matsumoto T, Soma M, Shimba
S, Matsumoto Y. Obesity alters the expression profile of
clock genes in peripheral blood mononuclear cells. Arch
Med Sci 2011; 7: 933-940 [PMID: 22328874 DOI: 10.5114/
aoms.2011.26603]

Yasumoto Y, Hashimoto C, Nakao R, Yamazaki H, Hiroyama
H, Nemoto T, Yamamoto S, Sakurai M, Oike H, Wada N,
Yoshida-Noro C, Oishi K. Short-term feeding at the wrong
time is sufficient to desynchronize peripheral clocks and
induce obesity with hyperphagia, physical inactivity and
metabolic disorders in mice. Metabolism 2016; 65: 714-727
[PMID: 27085778 DOI: 10.1016/j.metabol.2016.02.003]

Lewis P, Oster H, Korf HW, Foster RG, Erren TC. Food as a
circadian time cue - evidence from human studies. Nat Rev
Endocrinol 2020; 16: 213-223 [PMID: 32055029 DOI: 10.1038/
541574-020-0318-z]

Parker HM, Cohn JS, O’Connor HT, Garg ML, Caterson ID,
George ], Johnson NA. Effect of Fish Oil Supplementation
on Hepatic and Visceral Fat in Overweight Men: A
Randomized Controlled Trial. Nutrients 2019; 11 [PMID:
30813440 DOI: 10.3390/nu11020475]

Gui L, Chen S, Wang H, Ruan M, Liu Y, Li N, Zhang H, Liu
Z. -3 PUFAs Alleviate High-Fat Diet-Induced Circadian
Intestinal Microbes Dysbiosis. Mol Nutr Food Res 2019; 63:
€1900492 [PMID: 31533200 DOI: 10.1002/ mnfr.201900492]

WCJD | https://www.wjgnet.com

122

123

124

125

126

127

128

129

130

131

1035

SMR, F. DRSS

LiuY, Li Q, Wang H, Zhao X, Li N, Zhang H, Chen G, Liu Z.
Fish oil alleviates circadian bile composition dysregulation
in male mice with NAFLD. | Nutr Biochem 2019; 69: 53-62
[PMID: 31055233 DOI: 10.1016/j.jnutbio.2019.03.005]

Chen R, Zuo Z, Li Q, Wang H, Li N, Zhang H, Yu X, Liu
Z. DHA substitution overcomes high-fat diet-induced
disturbance in the circadian rhythm of lipid metabolism.
Food Funct 2020; 11: 3621-3631 [PMID: 32292967 DOI:
10.1039/ c9f002606a]

Yin J, Li Y, Han H, Ma ], Liu G, Wu X, Huang X, Fang R,
Baba K, Bin P, Zhu G, Ren W, Tan B, Tosini G, He X, Li T,
Yin Y. Administration of Exogenous Melatonin Improves
the Diurnal Rhythms of the Gut Microbiota in Mice Fed
a High-Fat Diet. mSystems 2020; 5 [PMID: 32430404 DOI:
10.1128/mSystems.00002-20]

Zhao ], Zhang X, Liu H, Brown MA, Qiao S. Dietary Protein
and Gut Microbiota Composition and Function. Curr Protein
Pept Sci 2019; 20: 145-154 [PMID: 29756574 DOI: 10.2174/138
9203719666180514145437]

Dang F, Sun X, Ma X, Wu R, Zhang D, Chen Y, Xu Q,
Wu Y, Liu Y. Insulin post-transcriptionally modulates
Bmall protein to affect the hepatic circadian clock. Nat
Commun 2016; 7: 12696 [PMID: 27576939 DOI: 10.1038/
ncomms12696]

Lipton JO, Yuan ED, Boyle LM, Ebrahimi-Fakhari D,
Kwiatkowski E, Nathan A, Giittler T, Davis F, Asara
JM, Sahin M. The Circadian Protein BMALI Regulates
Translation in Response to S6K1-Mediated Phosphorylation.
Cell 2015; 161: 1138-1151 [PMID: 25981667 DOI: 10.1016/
j.cell.2015.04.002]

Jouffe C, Cretenet G, Symul L, Martin E, Atger F, Naef
F, Gachon F. The circadian clock coordinates ribosome
biogenesis. PLoS Biol 2013; 11: €1001455 [PMID: 23300384
DOI: 10.1371/journal.pbio.1001455]

Atger F, Gobet C, Marquis J, Martin E, Wang J, Weger B,
Lefebvre G, Descombes P, Naef F, Gachon F. Circadian
and feeding rhythms differentially affect rhythmic mRNA
transcription and translation in mouse liver. Proc Natl Acad Sci
USA 2015; 112: E6579-E6588 [PMID: 26554015 DOI: 10.1073/
pnas.1515308112]

Jeyaraj D, Scheer FA, Ripperger JA, Haldar SM, Lu Y,
Prosdocimo DA, Eapen SJ, Eapen BL, Cui Y, Mahabeleshwar
GH, Lee HG, Smith MA, Casadesus G, Mintz EM, Sun H,
Wang Y, Ramsey KM, Bass ], Shea SA, Albrecht U, Jain
MK. KIf15 orchestrates circadian nitrogen homeostasis. Cell
Metab 2012; 15: 311-323 [PMID: 22405069 DOI: 10.1016/
j.cmet.2012.01.020]

LiuY, Dong W, Shao J, Wang Y, Zhou M, Sun H. Branched-
Chain Amino Acid Negatively Regulates KLF15 Expression
via PI3K-AKT Pathway. Front Physiol 2017; 8: 853 [PMID:
29118722 DOI: 10.3389/ fphys.2017.00853]

FR G4 2 gL MR ) gk

2020-10-28 | Volume 28 | Issue 20 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v28.i20.1036

WFRAELNBZYE 20200105288; 28(20): 1036-1041

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

Lk 2738 REVIEW

5 B 2 O O PR T B 5 2 B A AR S O 5

Tid

HEE B, AP E—ERAET S SHARAT 130021
BN, IR, MR ARREMONS SOV R SIBEREAT.
el RMST: SSRGS B ER.

WIS 740, BT, iR, FEEID, 130021, SME KSR
KENS, SMRZE—EFAREDIL). chxuhong@163.com

WRSEIEE: 2020-06-24
BEBA: 2020-09-11
BESEHA: 2020-09-21
TELRHHREIRE: 2020-10-28

Clinical features of fundic gland
polyps and their correlation with
colorectal tumors

Xue-Mei Yang, Hong Xu

Xue-Mei Yang, Hong Xu, Endoscopy Center, The First Hospital
of Jilin University, Changchun 130021, Jilin Province, China

Corresponding author: Hong Xu, PhD, Professor, Chief
Physician, Endoscopy Center, The First Hospital of Jilin University,
No. 71 Xinmin Street, Chaoyang District, Changchun 130021, Jilin
Province, China. chxuhong@163.com

Received: 2020-06-24
Revised: 2020-09-11
Accepted: 2020-09-21
Published online: 2020-10-28

Abstract

Fundic gland polyps (FGPs) are multiple, sessile polypoid
bumps formed by the gastric mucosa of the fundus and
body, which are the most common type of gastric polyps
and generally tend to be benign. Studies have shown
that patients with FGPs have a higher risk of developing

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

colorectal tumors (adenoma and cancer) than the general
population, but their correlation is still controversial. This
article is aimed to review the clinical features of FGPs
and their correlation with colorectal tumors.
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il AN BA A, FGP i 8N =44 i R A 72 1) B i S HE

BYIAHSCE, JEE R TR R B R ILF GPs
R AT Sl a A HE bR 45 LR, (ER A 22 N
P I TCAHRNE 2 IR T 3 AH S R L] 1 8
TR, ASSCHLF G Ps I PRI IE & 5 45 B W e O AR
RAE AT RENL T LAERIR, 5 A F GPsHMIZS Bt e
rZia 1R P 2 (1 B 2.

1 FGPsHhR

1.1 FGPs#9 28R F A AF 45 A BEWRAIERET B
R THI ¥ R MR R AU AR, BN R, H AT B B
KA IHEAR R BI. H R FGPsZ i WINZEAL, IRE
F BT XT2004-2013 44T B Bk 25 (1) 15790251 15 2 1] st
PN, RIFGPs A B BRI 77%. 514
ORI A M IS AT R 1 B AN [, FGPsA 15 TS iR
(R R A BTl AR ERERE L, NEH
BEANM . 40 52NN T, HOL A ster X
B,

FGPs A 43 A HUR PRI 55 P BR Ve S I 25 A 1E
(familial adenomatous polyposis, FAP)F I [{JFGPs. B &
PEFGPsZ W, T40-60% Lk, FAP A e tt A B M AL,
LT 30400 NBE, B oRAERTEEER BEM
FGPsMGME I BRI, 7 B A 1) R A2 % /N 1%, TFAP
FHSCIIFGPs S R A= (1) L gl v] ik 40% LA B, H T8
N TEIEHAVIIX 2 FAPH S AU PEFGPs, X 4R
<40% . ZKFGP(EFE>201). fEFAU8A4 K1+ =46
BB, BT 45 I Bk e HERRFAP™.
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1.2 FGPsH & 5 R ILB L mALH 8 SCERIRIEF GPsid
WRAEIER . JEE4ENEEE. 20T K
Ry CLLHE TR AR nRBREEE K. R
BN, —REAR<S mm, W NERICEE. .
FFEHRTHEEN, HE IR EE R HA R
P BRI R I B AR A O L 1.

KT FGPsI AR AL ANE 2, B 7L K IFAPAH G
FGPs 5 APCE R RAA K, BUREFGPs5B-catenin
Wosa RL B ATIE PR R U MEFGPsI R A 5
T ZE M5 (proton pump inhibitor, PPT)HH 3N F
(=12 mo) X [ 1R TEAT 6 (Helicobacter pylori, H.pylorr)
SR RARAR SR, AR SRS Rt A W etk — B R B, B
FEH pylor/EYs, FGPsHUHTHIER!. PPIAHCHIFGPsfE
PPIJ, FGPs I H @45 /Jn, L4 K%,

1.3 FGPs5 B & 20104t P ZUE N L RS 43
Kb, KFGPsIHT Mg B A, (HRBEAEH S A N AE
HFAPHIFGPs LT AL R AR, IEFEW IR T
FGPsJEAL R FIRIE. Jeong P RiE 1612 KFGPHY
A, Horp IRGR TR 204 F BE = (I F G P2 A Bl 4t i
Jii:. TogoZFE T 2491 K A9 A8 (B 7 ) I F G PR
1], 3x 2451 2 AIE 5388 15 B AOK 58 N Bi(magnifying
endoscopy with narrow band imaging, ME-NBI) %) £ %
ZLAMW. NawataZ 2 H0E 116115 mm3E HR L1 B R
T, WOAHEIE TFGP. s R A LL AR BEE 75
FGPHAZ v BE. B AT G R AT A 1R fa B IR 2 (1) AH
KM FARIE, (HFRA I 784 M Iz, S R 3
T U AE, DA B s 0 R .

1.4 FGPs#) % 22 R[E M FGPsHKMIIZIRTRM, 2015
FEREE N B R W ()TE R B A
REEATIFA BRI, 2)VIF =1 em FGPs; 3)% T % % 1.
W, BVGER IR K, I H AR S P ik BUE A
RNV DUERT; (4R FAPEH AT IR, FFAE A AT
LR YIRS A, A2 2R SR BRIP4 S B3 A
2019435 [H B i 2= 4R m @™ (DEA HAIFGPs
HSMLTE T B T IE AL QQBURMEFGPs LR VIkR; Q)R T
>1 cm. B FEH. FEBUHESMIL R F NV, RS
WL N UIBR TR AT RE RS L (4) K2 PPIIRYT 1)
T EH A PPUE H & SE . 7 & SR EAR
I7. MRAEJE 2 FKAHSAR R, WFGPsEH LT
BEVs. % 827 H K IR AR e G T
WEER. LR el A BO>60% B &
FAT B IER. BT N R AR A A 2 2 i
BFEMATFAAE, BHRIEED R BT B AT L AIFGPs
AP AT KPP 2 /N B A, TAS b vE . (Rt
I A o 75 06 0 BT A F GPsEAT V& R sl DI R i 7,
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JS2 55 B T FGPs ELAR BRI R i RAFAE AN B F)
FEZRE HT.

2 FGPs 545 ERAAMREEAIX R
BRI 55 45 SRR BIF GPstii i) T Rk, /b % A
A5, BEEE NITXFGPsHE R IBHIRN, B 2EH KL
FGPs & 1 45 B g s i U = F— B, 35
SRR R E I T F GPs S AT 45 i B AR IR F 45
EEN 7] S B S el S R a1 S A e
%, HIK EXFGPsiEE & B TATE B A, HA7rE
il
2.1 FGPs5 4 At B A Aak — 225 NFGPs & JF
55 L e (0 XU 1, A2 S5 A . 20024F, Jung
SLOUE IR ATHEVERF TR AN T 64BIFGPs 3, K ILFGPs
H2901(45.3%) & 45 Bz IR, 16441 JCF GPs )
H5 6451(9.3%) & 45 LR 20084F, Teichmanns!
XF 50041 &2 HEAT [R5 AT, 45 R IN25041F GPs &
B 3951(15.5%) R BLLE E e, Xt iRZH2500] A
23151(9.2%) R ILEE B R FH I AE# UCHFGPs) &
R G L R I AR e, NS s Wi 4 I B
S

20094F, Genta5PIE MFERE FREAT T — AR A
YA, 9N6081BIFGPs 3, KN EFGPsE# KA
45 L R ) XU v T CFGPs 22 1% (OR = 1.43; 95%ClL:
1.26-1.63; P<0.001), Tfi 55 HEFGPsE# A& WAAILE R, &
(100 34 Z A S5OV 2 R T R O R = T 4
xof BRI 92 45 B2 6 I GPs H 3 01k 5 Lo &5 EL W I gg
(ke R B X B A, (B PGP s i 45 B iR
Kt 2R 2 5 LA G 245 (P<0.05). Rk, fE# A
NFGPsEHE IRk, Mg e . (5 Harx
FGPsHEH KA L5 B MR TE A R 1 2 5 W%
AEIMHLH AR

WAT W WA BoR, SR ARE A E,
g8 H W ROR R FIET R AE50% DL Ja 3 Kok, H I
R B H 3G Ny, R E e e X 50-75
2 BRI NFEAT 4 I i 2, B4 % FFGPsE A
S 15 T PR AR 45 1 5 T 06 077 25 1) 4 16 28 N PRI 9 11
5. 20164, S 1 — IR BT 7T, Lee S "N T
128F GPs 2, W7 R IAF#>50% HIFGPs & KA
48 T e ()RR 2 X HELZEL 4. 145 (OR = 4.10; 95%Cl:
1.16-14.45; P = 0.04). [ i 5] (1) 795 150 [ Ji 2 AP 7 31 512
T Leelf) 458", Lee M 7010 & LT ME(OR = 4.83;
95%C1: 1.23-18.94; P = 0.02)FI4E#E>50% (OR = 9.90;
95%CI: 1.21-81.08; P = 0.03)/2F GPs4l k 2E i3k i 4k
i P88 11 6 DR 2R e T [ 1 — 0 22 v i S A
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W FEAANLS464 B, RIVER>40% B BRI B
g5 H MR R R s TR B BRI B MR
X B R RAE40 8 THG BT 8 ik 2, R 2
TEFGPsE#H . BLE R RS TR A TR,
1%<50% J =50 FGPs ¥ H 45 E M 1k 23 5
TR, (AR >500 AN 2 R ESH#E 454
IR TN AT B S5 X TN ARE AR E(65IFGPs)H
BRA KD,

22 FGPskh 4 A Wit 7 AR X BA CHRIRIEFGPs 545
ELRE R A B AR R, B D85 E U CNFGPs 5
S E TR A R AR AR AR R, i ] 2 U — T[]
PERF LGNNI S8BIFGPs i, RKINFGPs 545 B izt
TG T2 X, HIZF RN IREA Y R B T
FRAEHE L, AR P e, SEULES KT ReAAAE— €
BB PRYE. CimminoZ5E " ZEME 7T it K FIFGPs 5 45 B
JiE () A A e 0. H TR R IOC T FGPsS 45 B s
ASHE S BRI T2 350 [ TP o 451 5ok BRI 7, BT P P 8
N HEBRARAE, (BT 3 G A7 7E — LUy 24 IR K (W B2
[ s FRAT 1IN R 3 S5 3 To A DG S5 KA v e 5 AN
HIREA S i 2 e DL 25 B ) % 28 56 A R (FR2).

3 MR TIRERNH
A RFGPsH 145 B e i) AOm AL i AT 2, A1
YA AP & 2 (8] 1R ORI L ) P e 5 26 DR R (B1) PR A
A K. HATSCERARE AT e AL an
3.1 & B B % (1)Wnt/B-cateniniE Wntfs 58 i (122 i
F5@it, ZH5HMMETE. 74k, T, B-cateninf
ZfE THEE R RS, A2 T IEW S B, £
WRBEAZ N /D W, HB-catenindi Kl S8 AR7E 25 B 7 i yed
KAEFAE F EAESE™. MeduffieZ 0 78 & IFGPs 5
45y B A2 H B-catenin, ki67. pS3FRIAHE 0. HFIE[FH
TR INAFAE, B-catenin 7ENST NARER, JFEAGHIIZ N
5 Tof/Lefsh & 51 AL R R e 5, 51D 40 o e o 18 A
HLYAEE S, FEUREE B IR R I ; (APC
R G tD (1) LR 7 1 5 B-catenin—FF, [F]J& T Wntf5
SRR . APCHE R AR i (1) 28 1 7E Wt
Tl R AR, S5 K
SR PSR TR . APCIER 2K 15 14 2878 T 8 B-catenin
EMLR AR SR, FEE N AL N 2 5 25 B R 1K R
AP APCHE KBRS IUFAP, S8 5 R AR, TR
TEA30%-88%MIFAPE H FEAFGPs™. /R Eikil RIF
F CHEBRFAP, {H3#55) FAPE# AT i A FGPsHI AR E I
Hes B % & EW, N FEFAPIRIZY. XXy EE
AIAT APCHE KK B, (3)ME LB (cyclooxygenase,
COX) X FRHl 52 N A A ERIE R i, 2 e 4 1Y
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* 1 ERERASSERMBEERRIEHSR

Ref. Ty BER EARB(E/C) TRoREH DITRR BXRMER
Jung%E" 20024 BE 64/64 BB / /
TeichmannZ" 2008 ®=E 250/250 ElEs / /
GentaZ" 20092 =B 6081/72797 D 2 o2
N IES 2015F DE 65/130 CpE 1,2 M. FHR<60%
LeeZ 20162 &HE 128/276 D 1-6 S >502
il =E=Ea 20174 DE 243/486 CpE 1,2 Ui, FRS=50%
Zhang=" 20194 fE 770/776 BIIEME 1,2 FfS>40%
THE" 2020F DE 100/200 ] 1,2 Ui, FRS=50%
C: WIRAH; E: SLUAE; 1: 62, 2: M3; 3: FGPEIE; 4: FGPER; 5: $2iKSR; 6: SIIE.
xR 2 BRBRESASEERIPEICEFENVHR
Re. £ BR HARIE/) oS HIEE
HwangZ" 2010E &HE 158/2356 [E]ifs 1,2
CimminoZ"? 20114F PAREE 78/169 =) ifjs /
C: WA, E: SLY2E; 1: 4%, 2: 1431
el nn
[ i J J\J U |

S

Bes M RNBRIRSA.

TR EE AN R 51 IR 2R 1) S BERG, ALF5COX-1F1COX-2.
COX-22—MEg A, 1 ARIEREHL KRR,
A SRE PR S5 HURAS N 32 S M . 4040 A
BV SRR AT G, ERIEY &S, s
522 R H A BRI R, BEAE A FCUE B COX-27E 45 EL g i
P S AR, HLAE B P B-catenin R RIE 5
COX-2FIAE 2 M R IEASE. Wi w25 70 R IFGPs
HHCOX-2 G4 i BH M AR 151(9/12). FIHCOX-22&BTE
FGPs& 45 B s i & 28 FR /e, B airE p ahxt
I TR, X T FGPsHIWE T SRR L T 37
%, B R T HA T2 s PRAF 7T (E2).

32 RBREE (D B W R ME: B2 E mEgnp sy
WA B iR, 15 B IR AL s A . ST
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1039

FGPs 54 B kR Frizzled
i 4

L}
% APCHER }iﬁ DVL

WER | p-catenin ‘\_ GSK-3p
s m i
in

p-catenin

[

B-catenin

</
e Lef
v

SEREREG R

il

2 WNTISSHSHEIE. FGPs: HIRIEEN.

W, S W MURE 5 4 B e 1) kAR AR 5P
PPL. R St S5 ml a4 5 BR 25 3 e B WA & I
SE, BWFEERNERKET, MAKE KRG 5% S
TS PRI, TE R E IR, S5 45 B MR
KA (2) B RRBEERIA: SonnenbergZE YR HIFGPsT]
TR B IR e b, (R B AR N NV ALTE, SIRE T
WIE N TE FEHE R, S8 E Mg,

4 5
G5 LTV, FGPs 5 24 LV B O I RE RO AL 15
FAWIZHIE, BRI RITEER, B
SHFGPs 545 ELW I A LU HIERER 516, 48T
% T B4 R OB A0, 03 20— 0
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TS0 TR 2 Mpdess i 2, (ELAR A 3 6 1) [ 175 B 285 M B 1
W S, SR IEAA. R R WO B B A R B
FGPsHEH (Rl =508 Ktk TAT @ s fr, 12
4 B R AR R BRI
PRWFFE, HE— 20 HTF GPs kA 45 EL i g 1) S B [H 3%
B RS HFGPsEE. REX TFGPsHIZIHERZ
FHRFERE, AT 2514 )7 B KR R, (H X RAFA 3R E [
1%, A AL,
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Abstract

BACKGROUND

Double contrast-enhanced ultrasound (DCEUS) is a new
method of gastrointestinal examination. On the basis of
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oral contrast agent for gastric window to clearly show
the lesions, intravenous contrast-enhanced ultrasound is
used to quantitatively analyze the blood perfusion state
of the lesions. According to the characteristics of gastric
cancer in the arterial phase and venous phase and the
scope of enhancement, T staging can be performed.

Alm
To evaluate the T stage of gastric cancer by DCEUS
before operation and to explore its clinical value.

METHODS

Fifty-nine patients with gastric cancer confirmed by
endoscopic pathology were selected for the study. Gastric
DCEUS and abdominal contrast-enhanced computed
tomography (CT) were performed in all patients within
3 d before operation. The T stages were recorded and
compared with the postoperative pathological results.

RESULTS

The overall accuracy of T staging of gastric cancer by
DCEUS was 64.41% (38/59); the accuracy was 93.33%
(14/15) for T1 stage, 77.78% (7/9) for T2 stage, 70.00%
(7/10) for T3 stage, and 58.82% (10/17) for T4 stage.
The overall accuracy of T staging of gastric cancer by
contrast-enhanced CT was 66.10% (39/59); the accuracy
was 60% (9/15) for T1 stage, 66.67% (6/9) for T2 stage,
80.00% (8/10) for T3 stage, and 94.12% (16/17) for T4
stage. The accuracy of DCEUS in evaluating T1 stage
was significantly higher than that of contrast-enhanced
CT (P < 0.05). The accuracy of contrast-enhanced CT in
evaluating T4 stage was significantly higher than that of
DCEUS (P < 0.05). DCEUS prevailed in T1 and T2 stages,
and contrast-enhanced CT prevailed in T3 and T4. The
overall accuracy of T staging of gastric cancer by DCEUS
combined with enhanced CT was 76.27% (45/59).

CONCLUSION

DCEUS can effectively evaluate the T stage of gastric
cancer before operation, and it has advantages over
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contrast-enhanced CT. The combination of the two is
helpful to improve the accuracy of T staging and has high
application value.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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B, BBk 6 A E AR BT R SATT .

V=14
iZ IDCEUS R AT #-4% B BTk &, 483 06 R &
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TiE

B Z W AR LA 5L 6 596 B 5 B E AR A AT R £
PR %43 T RET3 dWAT B S-DCEU SA= ML 35 3% 3%
2, - i+ - AUBT & 424 (computed tomography, CT)#: 2,
S AVLETHH, It 5 KGR 45 RILE AT

ZE

DCEUSAK A ##4F B T o 4149 & /E 5 & 4 64.41%
(38/59), &7 4 57 A P T1H8: 93.33%(14/15)+
T2H0: 77.78%(7/9). T3#170.00%(7/10). T4
58.82%(10/17). ¥ 3R CT AR 4% B T4 109 B
4 66.10%(39/59), B-H A F ATIH60%(9/15).
T2H#166.67%(6/9). T3#180.00%(8/10). T4
94.12%(16/17). DCEUS#HET1 4184 #4 % 3 T3 7%
CT, £ %3t 5 & L (P<0.05). 3gRCT#F4ET4H
#9455 % 35 TDCEUS, £ %A 4it 5 & L (P<0.05).
Tl. T2HVADCEUS 4 #, T3, T4 LIEZCT A
4, DCEUSER A X R CTH T TH e B e h
76.27%(45/59).

E-37%

DCEUSH:A LR ATH1E B BTo kA, L5485
CTHE & BARY, T HBEoH B TR ST o M5
& ARG A
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R 2 K i sl 1245 B Y. A 9tis FIDCEUS
ARATVEAL BT WA, IR 51 AL E A
fffi (computed tomography, CT) XA JaiEigh R LLEE, &
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1 MRRTSE

1.1 #H #E2019-06/2020-073 1], 7EFR B2 A B35 K
995 BRIE 52 1R 59491 15 o A AR AR Fuxt . Horb 534541,
w14, F834-67%, FIFERS51.41% £10.67% . FirH
BELTARAT dNAT B SDCEUSHIE R 5RCT 12,
X BT T, S ARG R AL

12 7%

1.2.1 DCEUS#: & Wg & 4588 h, fu & A 15 min, LI
20 mgll B ARG, T JeAT R R AR A, MR A E,
TEAS, KN, W5, (a1 mE K B A R 25— ol 28508
A T RS500-800 mL 15 &G A R WL &, k&
AT AL, SREGH R B R BOCE .
20 I FR v B K i 2.4 mLHE 7R I BRI (R T 4E), FRRE
5 mLAEF K, FEDTHAE IR, B— R AR+
B SRR AR AR S A2

1.2.2 33 CTH#E: [FHTE T Fe4HFERCTHR . 5 &
FHEEE6 h, FEART1S min, WLVE L E %20 mg. # £ [T
W& ;B 1500 mLIE /K PAe ik B . iS5k
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DCEUSZYEA
IR - - - 1 JERRER(%)
T1(18) 14 1 0 0 93.33
T2 (9) 7 2 77.78
T3 (10) 7 2 70.00
T4 (17) 7 10 58.82

DCEUS: BENEIER.

R 2 EBCTHESETDH 1)

‘ K3BCTHHA )
REDH = - = = SRR (%)
T1(15) 9 6 60.00
T2 (9) 1 6 2 66.67
T3 (10) 2 8 80.00
T4 (17) 16 94.12
CT: 8IS
BN B AR 120 KV, B R 300 mAs, JZ /5 5 mm, .
2 5X

JZIEEE: 5 mm. X EFFSR A RE (370 mgL/mL), £/
PR KR S, AR AE3-4 mL/s, AFIES80-100 mL.
B IUMEMT, B R S 525-30 s, SRR
B, SERUAE TS 60-90 s, 4714 9 -4 5 6.
K 21 A AL BRI 7. h— 4R+
B 1 SO RHE AR S ATis .
1.2.3 $) A7 : DCEUSHIE T/ IAbRHE™: R~ IEH
BBy SIE. 2R, S22 BRI, 53
B TR, B4R EANZE, 852 KRZ. T
WAL R PR TR T E. T280: ik B E A IUE, R
JESERE. T3 ik BRI Z, B S AN R 5 1
T4 I RIS, HE R ATIa 4w, K14,

BESRCTHE T/ WIARHES: T J53%0 B BN 258
b, AXFHE R 2 AR . T2 EEEE, R
1k, S EGERE T RARID L5 M TE R T3H: Wik b2l
SR, EL 5 40830 U2 R 43 W v oh. T4 ;o b B S R i
JZA1, R R 7 S22 %, AR AT 2552 B (E 1-4).

DCEUS 5 5CTIE G 2 WrbriE: T1. T2HLL
DCEUS A, T3+ T4HA LU GECT AitE.

PATFAR Je s B AR R F e T AR “Ghrit” .

it AL K ASPSS 20.050 i #1F A B AL
TR LA (%) Fw, 4L ERBCR F k5. 2 2
H TAEFFE 28 (receiver operator characteristic curve,
ROC)/ M & 7L 2 Wi AL RE. P<0.05iA 2 547 Guit
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1RIT. AJFRIEET/ BAZE R o 1SHITLH, 9 T21, 10
BIT3 1, 17451 T43.

2.2 DCEUS¥| & 4% DCEUSH|E BETH M IFAR
JEREEERAE N “EhniE” , DCEUSAKRTIEAL BT
I3 A ST R N64.41% (38/59), W4 WA
TUY: 93.33%(14/15)« T231: 77.78% (7/9)« T3170.00%
(7/10) T43158.82% (10/17)(#1).

2.3 ¥IRCTH Z LR WIMCTHIE BRTH#: LFAR
JERERGE RAE N “Ehrte” , HERCT RFTVEAS BT
I3 I SV R N66.10% (39/59), 5 IR 7 BN
T13160.00% (9/15). T2366.67% (6/9)~ T33180.00%
(8/10). T4194.12% (16/17)(F2).

2.4 FAYF ke B RN A k4 DCEUSTEAET A v
R E THECT, ZRA G E (= 4.658, P =
0.031). HERCTIFET4MIIHENT K = T DCEUS, ZR7A
Giil S48 (" = 5.885, P = 0.015 ). T1. T2#ILLDCEUS
NUE, T3 T4HILIESRCT e, Wi BEA HIE T
[ HERA R NT6.27% (45/59), &% WARERH 22> 5 N T1
1: 93.33% (14/15). T2M1: 77.78% (7/9)~ T31180.00%
(8/10)« T4H194.12% (16/17)(F3).

2.5 ROCH & 441 MO RFDCEUSHIE B 3T B
ROCHIZE FHFN0.724. FhS7T KB SRCTH E BT
S WIFIROCHIZE FIHIF NO0.753. BEA A LR % B
FET/r HIIROC T2~ HAHH0. 872.
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N FE, $ERDCEUSTEARAT VPl B 38 T4 I A AEAS 2.
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AW FE L5 SRR, BESRC T T4 I HERf R & T
DCEUS (P<0.05), MDCEUSTFALT I f R 2 5 T4
FECT (P<0.05). $Eonmi A7k BALSA, B wig s i
K, ZT1. T2HILADCEUSHHE, T3 T4HHLAESRCT N
e, FRAT AR DL A AT B R T B0 S e 2N
76.27%. &7l DCEUSER A S R C TR B T 70 3,
AR AT A AN, A BT R B R T W R HER
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Rl 35 BT KR OCHT £ R AR ~0.872. #E—
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FE . DCEUSSE B i B i B3 A i e 5 LSO

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

5. 1BRCToBENESH AL BB T ORI IR

UL . DCEUSHER & 1Y SEMRIDHAG B R T2 PR

5 ZEXE

X5, £8z, skik, EHR. RAPIBSIMEL Bim X Am
W RERE. IEPRIS2i5HE 2019; 32: 109-112 [DOI: 10.3969/
jissn.1002-3429.2019.04.026]

2 INEE CTHERIR R R ARAT TN M EH RO AR
TR EH. U HIRA% S 2019; 28: 2036-2037

3 (Rfbf, W, (AR, R, BREDT, SRR, ik, S,
PRI W AR 2 RN B R ATRUE RS /IS
PRRIFSE. AL KA A12972019; 24: 74-77 [DOL: 10.3969/
jissn.1672-2159.2019.01.022]

4 Kang SK, Hoffman D, Ferket B, Kim MI, Braithwaite RS.
Risk-stratified versus Non-Risk-stratified Diagnostic Testing
for Management of Suspected Acute Biliary Obstruction:
Comparative Effectiveness, Costs, and the Role of MR
Cholangiopancreatography. Radiology 2017; 284: 468-481
[PMID: 28301778 DOI: 10.1148/radiol.2017161714]

5 Kim HJ, Kim AY, Oh ST, Kim JS, Kim KW, Kim PN, Lee
MG, Ha HK. Gastric cancer staging at multi-detector row CT
gastrography: comparison of transverse and volumetric CT
scanning. Radiology 2005; 236: 879-885 [PMID: 16020558 DOI:
10.1148/radiol.2363041101]

6 KR ZEBEEEFARGT NS HES B
RETEFFIER . F ARG R ARG IR REH ST 3%
FEMAFS. A40BES: 2017; 2: 99-101 [DOI: 10.19368/
j.cnki.2096-1782.2017.12.099]

7 B, VMO, RIS, PSRt WEDE A IS SR F s
EARRRIRN A, HEBRITAGE 2018; 6: 812-815 [DOLI:
10.3760/ cma.j.issn.1008-1372.2018.06.004]

8 SR, PHEEZE, L FEMON, SRR ST, EAONEIS R
TER TR T TR PRI R M. SRR S
{lz 2019; 16: 142-145

A ik x| gk BIAE AR TRALE

2020-10-28 | Volume 28 | Issue 20 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v28.i20.1048

HWHREL B 2020821052868 28(20): 1048-1052

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

S PR CASE REPORT

RAERIRHREL & BRI O MR R IRAR ZF 71161

B Z, g, 8T, B e, FLETE

IS, Tk, HEhl, FLEE, Sk EA K 3 5 — R BRI AL A 4
BB AT 230022

B8, o ALK S B B R R RN AL AR S B R R 236000
INZ, R4, F2ARFR S &

ERMA: HDRNWEZAAGRFEEZINE, No. 2017zhyx18; 2241
BRUEST: 2018FEBRIAFTSHARITIINE, No. 1804h08020260.

TR RMDH: FPINEDIBSNSINZ EETN; 1B SIESEBNHIN
2. LR HIeSsUSRNeSUsSRER.

BWAAER: SLEH, B, 208, 237000, ZHRSINHB|IXE X218
S, ZHENASSE—MNEEFDEIARL kongderun168@163.com

WIRSEIRE: 2020-07-20
BOBHA: 2020-08-04
BSHRE: 2020-09-28
ELRHAREIRR: 2020-10-28

Decompensated cirrhosis with
valve perforation due to infective
endocarditis: A case report

Yi Xiang, Xi Wang, Xue-Can Mei, Yi Han, De-Run Kong

Yi Xiang, Xi Wang, Xue-Can Mei, De-Run Kong, Department
of Gastroenterology, the First Affiliated Hospital of Anhui Medical
University, Hefei 237000, Anhui Province, China

Yi Han, Department of Gastroenterology, the Fuyang Hospital
Affiliated to Anhui Medical University, Fuyang 236000, Anhui
Province, China

Supported by: the research fund project of the Anhui Provincial
Institute of Translational Medicine, No. 2017zhyx18; the Anhui
Science and Technology Department: 2018 Key Research and
Development Plan Projects, No. 1804h08020260.

Corresponding author: De-Run Kong, Chief Physician,
Department of Gastroenterology, the First Affiliated Hospital of
Anhui Medical University, No. 218 Jixi Road, Shushan District, Hefei
237000, Anhui Province, China. kongderun168@163.com

Received: 2020-07-20
Revised: 2020-08-04
Accepted: 2020-09-28

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

Published online: 2020-10-28

Abstract

BACKGROUND

Bacterial infection is one of the main reasons for
increased mortality of patients with cirrhosis, and
patients with decompensated cirrhosis is more likely to
be infected than those with compensated cirrhosis. The
most common and life-threatening infection in cirrhosis
is spontaneous bacterial peritonitis, followed by urinary
tract infections, pneumonia, endocarditis, and skin and
soft tissue infections. However, except spontaneous
bacterial peritonitis, the incidence of other infections is
low and little is known on them.

CASE SUMMARY

This paper reports a patient with recurrent spontaneous
peritonitis in the decompensated stage of liver cirrhosis
at our hospital, who eventually developed infective
endocarditis (IE) that was cured by surgery.

CONCLUSION

The prognosis of cirrhosis complicated with IE is poor.
Early detection and timely intervention can improve
survival rate. In cirrhotic patients with recurrent bacterial
peritonitis and unexplained chest tightness, dyspnea, or
unexplained recurrent fever, the possibility of IE should
be considered.

© The Author(s) 2020. Published by Baishideng Publishing
Group Inc. All rights reserved.
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SRR T2, T8, 195X, 8516, LA, RAUEHT B e Rt
INPIBRSRIHERZRSL1 1. TN B ZRE 2020; 28(20): 1048-1052
URL: https://www.wjgnet.com/1009-3079/full/v28/i20/1048.htm

DOI: https://dx.doi.org/10.11569/wcjd.v28.i20.1048

03I

TR O P B 2 (infective endocarditis, TE) Ay I P i 2%
T AR YRGS, FEBS AR TR . 1893 38 I T TERY
Gy BN, AR R HARAE AR R v] B 224 e 5| S i 4= B
RHUBALFTIRE, PRAERZIMASELE, UK SR,
JHAEAR T N H B AS B R A ) 0 e sl LRE 4 DA
AR Rt ] 1 B 7K, D) 5 S v B S TE AT g

1 7=BIE T
Bk, 55%. B “REIRAEAK R R #IH &7 F2019-12-12
NBE, 1A &0 2 BRI I, £ A AR
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NZ, F. KNVEHHE L SHRBRI DARERSIHES 5L15)

385 C, Bz YHEERE, T UPURGEXRERTT )G
SR, JE AR A A, BEAKECHTEA SN =, FEXUT
JEK M, T DA IR T ISR MR AN B . a2 2R,
M. . BIECT Wi, . B KERT,
R A B I N, XV, 25 R IR RS 2% (D).
B B B R B kR Ik, BRI B R VR T (12).
PR RS 58 . AL R AR, T DAPTIER S |

IR s AR, I OB R i 22 A Hh e BE
A ISR P PR A A £ i T it 5K SR 74F, T2018-
04-10[A VY AL 18 Hh IMLAE 2 R T AT “ MR radi+4 B U
R+ EiE-E - HRoux-en-YV) &+ VIBRAR” |, BEfE
TR E KTk B ILIBIT2IR(EAERATE); &k (AR
36.9 C, Bk#HOTI/ 4y, WE20%/ 47, 115 104/37 mmHg,
RET0 kg, BRI TG, A H E IR, OE5F,
BRI X A ) S B 2, U IR 2577, A il A [
KRR, BERZRE, SRR, Jo R SOk, R AR
S, RRSRN, BN AT e, NS E AT, RUT B
KA. HEBIAS R L H L WBC 6.49 X 10°/L, N 52.70%,
Hb 68 g/L, RBC 3.19 x 10'*/L, PC 281 x 10°/L; BNP
2157.32 pg/mL; fFLIAE: TP 60.9 g/L, A 26.3 g/L, A/G 0.76,
STB 26.52 umol/L, CB 6.66 pmol/L, UCB 19.86 pumol/L,
Cr 45.0 pmol/L; cTnl 0.100 ng/mL. 1-#EIL(753): PT-SEC
17.5s, PT-% 60.00%, PT-INR 1.42, APTT SE 45.2s, AT-III
44.0%, D-D 5.30 pg/mL, FDP 15.12 pg/mL. f(#8)/K4
{£: CL 121.8 mmol/L, G 7.92 mmol/L, P 5.3 g/L, LDH 38
U/L; BEKH R BIER 35 0,33 B FE %, pHAET7.0, 22 1L
IR BAPE, WBC 129.00 X 10°%/L, BA/N% 40 M 466 %67 1
103.0 x 10%L, H/MZANM E 4 H679.80%, 24N 4
XFE26.0 x 10%L, 2 MZAI E 43 E620.2%; ECG: (1)5%
PO QE MR, G)ST-THAE; @KL A
Behfks Ok H . DS E AT, e s O E:
$eom EBNBORB VT L pE 77 AL, BINA B E TEER
B, FRRCRE) F A b I LR, i ks
FEyb &, B B ORI, B = RIR I, (O
W, Bl Bh ke R R, LA: 5.54 LVD: 7.25 EF: 59%(/&3).
EWi (1) 1E; Q)FESIF M5l Q)RR
FEHAGIRETE); (@)1 Tk i  (5) 1 TR AR T 1 (6) i
RIg; (DB ARG, (8)FTL; (9) B HEHIRE(ATHE); (10)F L
RRAIR (BRI ). 4 H B RN N, W EES 3230
P R 555 %, 2 B OB A= T B £k 5 5L, RN
OEAMEL, T2020-01-147E 22 5K A7 32 30 KA LA A f
BIARQI#Regent AU I LILERI). APHLE AT L 3=
BNKCHRETE e At 2, G B mT L ZURIEREA), 3 kR
PRI . RHT MR TR TE, FFDhEE: A 32.8 g/L, A/G 1.00,
STB 46.38 umol/L, CB 12.46 umol/L, UCB 33.92 pumol/
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i, ik s PR (Hp Ry b, FErh BE SR e, HRRE

L, AST 48 U/L, LDH 571 U/L, CKMB 52 U/L, Cr 53.7 umol/L.
AR IR (FE B3N K B A 7 I N £ 4 40 2R
FEARE(E4). RJE1 wkig EEOIERER: Ea)ikEE
AR S, FRNKAE B, B4 s A5 3 IE
, #CW Doppleril] f 3 2 BkEFs ik 22 938 mmHg,
Doppleril] J % 5 = 2l ik i S A

2 R

TEVEREAEN) . EENBOR A fEAT R P A 4 B
BeEte L. stk B SR, ARt B
NENEEFNEEPN))
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BEIWEIE. A: OB A R LB B AT R 2L, N A TEER TS B: SUimi sl e e LB L b B R (1R
SRR, CVELRRI, IEhGE FEHR B, LA: 5.54; LVD: 7.25; EF: 59%.

33893

T 56T DAPUR G X HIE IR T eI e, S A3 i
#, PEKECHT BB, AR K, T DA IR TT
JEREARGZ AN B R VR I fe N2, W RE S 3 Bkl
JELSR A R, F BRI AT B pE 5 1L, e DIk
HhF}, T-2020-01-147E 2R N AT E SRR U IR & 45
RQI#RegentXU ik IHLA). AR ALEF o] W E 3k
PTG el et e, G B AT WL ORI, s B A
JEARAEIHIR: (TSR B s B 2T 4k AH 23R
FEAR I (E4).
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ARG HIEFRRE, TARG 16 dRE B, AJEHETI3 mo
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AT FIDukebritk A2 7E 1994452 H (112 Wibn v Bty 42
2 RAB I, SIS WITER S hrdER. #1545 ifDuke
TRt A5 53 O R R I - Sk B A R, 5
FL, FER A, ARAA] Bk 2URIEF, £ 3k
HEARIG R, LRI (B R B A s AL 2T 4 4 21
TR, S TIE.

S A SR G A FFFRE A5 91 H AR DL, i PR A il
TER3. 75151, TRk R A i —Fh 5 (g B AH G
Jod, B SIS W ThRe s . B R B
KB gk, FFREAL R SINIEMfER N R, HRES
B RGN B K, Fes% 2 55 BE A I 18] PR HE RS 1 2%
b, HEE Rk A O, 5 AR G AR DG I fa R A
FoOe T HE T ThRE R . EK Aok i MK B K
SPERIBEAE [ PN B PR AR 28 R A, AT CEHEA 4l 1
TR 5 THI A EE AR FH, T AL ) < 388 i B )
JEAE, X A VFZ AN R, a0 i BE e D RER S, 4o
P EREE A ARMA A ARG B =, DLR IR P R R 41
ThEERERg &0, FFRE(L 8 75 5 R AL AN R I e, TR IR
YRR AL ik v HORE s A P e 3 A o e 5
R )RG5 T RE RS (B T 5 i 38 20 1 1 AR ELAE
FHTRE IR 708, S 240 i ok SR 48, I8 92 R -
ARSI A8 I A RESY. JRE I N ST O 4H S IR A B
M R R AL J] [ 2 2R, A AR 2 230 55, A Je s A8
Wial gL, SEORBLR (K3, Video 1H1Video 2). 4
TR 175 53 2R B A L I 280 B 1) &5 A AN T e o5 800 4
B S AT AR P aE MR . XA R 4HEE 24, A
TSGR A i 2 S, Rl 2 B R PR o T IR 98 . C3
MICAMIELZ, BRI RF oy 2R T BT g A 1 7
PR, DAR A A AR A 4 i bt SRDRFIA I T
VA, AT R X RN AR b (R A A E

Baishidenge  WCJD | https:/ /www.wjgnet.com
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9, B2 W RIVA YT I B8 T MURE ] DATSUSH AN A 390 fr) o et
145, gz FLY. EHungS P HIBE e, £EIT 10%60)
TEHOULSE 3 A0 s 52, T 7E AL 38 G 45% I TE
e LR R SRAFVELE, 1X B i T30 AL i) oCo P 2 28
o AL B R AR TR USSR i, N R = A= 1 A0
T4 R LE, TTTER 3 B0 A8 2 51 T A SE RN A P o
ISR (50 A P ] R AL 2R R 2R ), 5 80— R D B %
L Je] R A, R RBEADL 4% (27 L S 288 ) T J i Bl (i fer)
ST AR PN 58 RE 240 R T B 1 7K AR AR TR 400 i 4 2
JFR I JE SR PR £ £ 7 B (4 B B e R e 2 R
R PE IR AR IR, 307520 B 1RO A JEE 5% S I W A8 1
X, HAFEL A HIETE B %, FRIRI. I &m+
T, BT B AR, AR SRS DUOR S =i R
AR X2 N RS . AN TR T R BEK K
BT T V7 b on =, i HE s Ak, 1 R ME IR 98 VR 77 4
Z, RO RN AR I B, 327 0o IE 8 40,
et — D 22 R BS WILE. STk, 18V FPR ZIE
AN R IR AR ST TR R 3=, A 0 FOTE SR 3 K AT T
RSN T K Z92.565%, it —DIRZ B E R AR

CEFARZIERIT M EEF B2 —, Rl R
VAN . RRSEPE IR B AE 5™ 5% 2E 5] 2 Aot ] 1400 )
FIRITEDL T, RAZALRIF AR, 75458 AR, 25%-
30% ) 2 3 B R120%-40% (1 R G W g 252 F
A, HI10EFERATIER61%" . BIRITEE(L & 1B
20 E R FA R B B (R R, (HAlaireE R
B, R AR SR AL R AE10% A T . Al B 2R
TR —AMIIE.

6 5

AL S IFIETUR 80, FIABL. IR R T3, Lige
re AR AR IR A R H B S R R A B 4 1 A
R, FAFEAREMBER ] L PR R SRR, B i
PRI S SRR IEAR, B2 B 2 IFIE A AT BE.
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2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.

2.2 £WEARE FRMNAREN, fTES—. Wik
HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

Do 1B oK f i 2 R B R AR 2, R At
HEMN 244, IR 2575 S B IRIE 25 & 25 1) “dm
DR TR A BB AR S AN ) AR AE T B
2L (U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRIZ%. AyJik /b HEED
Hix, Sh3C. BTRAECT . A5 S5 B AUERRITENLE
AALR b H R 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2)F X B N AR bR SCA Bk R OB ],
J\%eight principal methods; (3)5% 15 H 7% X 25 1A 5
MNE R, BAMOEPESE, WByin, FHyang, BIFH5%
yinyangology, A Hirenzhong, A Hqigong; PiEHF 5 %
PN B 5, I8 H N/NE ) dllweixibao nizhuanwan
(H 4l 5% H), guizhitang (FEA ).

23X FH FRMERKRNE, IERMES ETA
b B KRS R 46 S i, WLPRIESS Aim, IR
ip, 2 NS Ase, i E=d S Ao, BkiE S Mia, Tk
Hpo, #E H Nig. s(FH) A HES LS, kg MNAES K g, mLAS
AEH ML, lepm (5 A 1/min) <+ E%(X 83 50%) <60
= Bq, pHANBESPHELPH, H. pylori/NGe'S BHP, T1/2
AREE Wit 28T, Vmax A EES Vmax, pAE AT
u. FEHFRMARI AN ST, FRMAR R, SIS Fhhr
TELAMBEZSMAGIELE WA AR, Wik
| TURF i (Helicobacter pylori, H. pylorr), llex pubescens
Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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K, LGP/ S (AR B, Y Eimean, PrdEZE
SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
FrAE, GB3100-3102-93 F AN AL, TR “ o0 F R M
SR BRI AR S 437 5 &, 4130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “HFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
ml¥43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5
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A, 5 wk; 6H, 6 mo; WEPE @, MEME &, BRI I BR AT
IU = 16.67 nkat, X} #{log, % 7luv, F1 7 Ht%, FHL, REHE
1X10° g55x107 gz ekl mg50.5 mg, hriih, &
EydUsimg, KEmesmm. E RS A H T I 571
SCRH B R AN Bid, AR RS mgh] 58 mg/d. 1F
—ANAA AT S NAEE 156 UL R, BlunAsag
H¥mg/kg/d, 1N 5 limg/(kged), HL7EHE RS & PN
Gu—. AR IRA R SEMX S, Fln, 2 mind 2
2 mins, 3 /N3 hs, 4 dA2&4 ds, 8 mg AN /&8 mgs. A
HICALS d; 155015 g5 10%4 /8 SN 40 g/L
1 95% B9 HE N 2950 mL/L 215 5% CO,M 50 mL/L
CO,; 1:1000'% FIREN AT gL FIRE,; HEESRE
B %36.8 pg/mg BN B R E A &2 Bl 336.8
ng/g; 10%% %8 N 5 9560 mmol/LEZ100 g/L7 %4 ;
45 ppm = 45X 107 B0 [ e i A5 (SR PR i 3 ) 7 il o/
min, @EH fg; AVFIEEEETETE, —/# </
kg” K.

2.5 At FAS FIFEAF S A (DA /NS (2)
FR RS REF, Q)RR A STNG; (4FF
AR REH TN, (5)E B A NS v;
(OFEAB YN En; (TR SCRMA RSP, £
Guit b b, T RUR I P I 8 £ AR HEE R IR
mean=®SD, “F% £+ br#EiR Imean £ SE. Giil &
Z W P<0.058°P<0.01(P>0.05 ). fi[F]— 2 5
H—EPH, W HP<0.0581°P<0.01; 55 =% H°P<0.05A!
'P<0.01%.

2.6 #F Ak W E AR MEGB/T 15835-1995¢ T Hikk
Y B RERRUE, VR DU R R R T8,
AR AR, SR DUBREREE . HPUis
A BINGE. g8 R BT Ra 207, 4n1000-
1500 kg. 3.5 mmol/L+0.5 mmol/L&5. W& {4 A fE
e T AN ARG % 9 16347 R 4R 600053 2 —
PRS2 2. AR — AN, R v —ha w2z, il
T AL A A R 2. 7E— B P I mean = SDN %
FERMARIAS 2, — M LASDII 1/3 K 52 (1 L, #11n3614.5
g1+420.8 g, SDIJ1/318—H Z v, “FIEEsh7E B AL
#, NS R3.6 kg+0.4 kg, [T ZRIMETFLEE L. X
118.4 cm=%0.27 cm, H:SD/3 = 0.09 cm, iA/NEUE S 552
BL, TS5 H s S BN SIS B 240, B U B LS
HIBCT R TR, B sr. REB /NS4, KT
SIUEE, Gnid 16 S5 TS, W RT—Ar g wr W, e
i 07 ) HSZ JE A R0 . PR R AT 1R GEk, A
R IRTERR, 111123.48, 5 AL/ INEUS, W F%23, AN
[1%23.48—>23.5—>24. 4 H R &M 7P RIEIE, H
E X br#EGB/T 7408-94-H5, W119854F4 H 12 H Al 51k
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(HRENBIRT ) RIS

1985-04-12; 19854F4 H 51£1985-04; M19854F4 H 12 H23
52073 S0FPEE 45198546 1 25 H 100304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; M 19854E4 /] 12 H 2
£ 198546 7 15H 115 1F1985-04-12/06-16, _F /18I E 1
08:00, 44 E51E16:30. 7170 H A Roh HoR 4 4>
BERE: 73 BF<100, H -8B 10143 £E<1000,
B BN S UL, RHE. ANESCRT S BT A
H7, BE3ALIA) X /AR hi A £ T BE BS, 411486 800.47565.
TERI PR T A AT

2.7 A7 S A5 R E AR EGB/T 15834-19954% 155 5
FE LR, AT SO )5 B R FH R (] A $ie7e1a)
RS ISR “-7 SRk, FEBIRDGE ] [ 05 5T,
MIEFI A SR BTRAREeT . Shscdengia S pUEf
B 7B S 1A ] SO E 5 50 TF, 255 SOk /R 2 TR —
HHIZ 50T, RoR% T b 555 S, WA)'s. 125,
WS, 5. B ABLSWE—F BEAHT—
1T MRRER IR BT S, W45 45 1Rl
=, ANEAT AT Z R, bR fF 5005 5 —A4%, b
TGRS, T, B)SEE; BTSRRI SR
FF R —ANESCTFR TR, AN RIS, WIs-FU. 43
TR TR RI— LIS HRME, PIMERIHANG, =
LFRIRRARSE, WA R AE.

3 FREXPIIEIN

3.1 A% fa] B U0 Hh S BRSO R E N2, S BT
AR, AEURTR ARSI L, ARHEE A, —#520
AN G BT B CRMER” SRR E .
3.2 AR W ICVEE I35 4 B 4% R PR = 2 2 B g 22
7142(ICMIJE, International Committee ofMedical Journal
Editors){E#& A braEpAT, FARMRE)y: (D)X BFFTIY
PR L AN € R E 7 RS SN TS il i G i S N
iR ()R SCE, Fo0F SO ) B AR A A AT VT
PEAB T (3)He 2 0T HE#5 R AR S i 5 —Fe. AR L
TR a1, 203, X0 9E TAEA ook i FH Al AT N
B ARE E L IR T RO NS, 2 AR I i
KRR T, W, WFE 54 2 (87 g (RSO
SERPATH). (AL NHRE) ZRIrE
FEHNEHEEB O CEN TR, AR EILFEE—E
H AL EEE A

3.3 B4x AR G5 RALRI AR, 2515 5 A T
B h, A% a0 sKAB R, ST, AR R 2 e s BE 0
2 B AE KB T 067000

3.4 F—AFH WA B KIER, 19944E bR
RE L, PRI, 2 T A0 2R Goys i (1) BRI A
3.5 AEH kA A BRI DR NN 4 % 1 SR
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(BFRENBRTE) RISISE

PEDTER I 355, LIRS RN PETNGE . RIS,
=LRET . U R A B R RS
Bira. k&0 WD M. FEREFHIERER
FS&; W9 BT F B0 22 40 A L b S5 I R L HE 4y
BT eHBRT . =2 K TN 48 58 1 A 18 305 A B R
N\ PERRAR B ZF k22 56 k.

3.6 AeF oA kg B A RR Y HE 4 T B
H, No. 30224801.

3.7 @ RAR A Mt AR SE, Hd%, 330006, V1
FaE BT RAER 1S, MEK¥HE BRI
B, LR 501 R 5 H TS0 % . huang9815@yahoo.com
Hi1ii: 0351-4078656

fEH: 0351-4086337

3.8 o AET A5 TR AR LT 104 B A AT
3507 MEAREE . B, ik S8R0, 5
o ] B e SR 7 () B A SR AR AR, ) S BH AT 5 BT
FLRBIITICR. i A E s R0 5, NAE
WAV, GIUWE . B SR RE,; fFA
AT, WHRTEEAT 4 SHADGT R, HHis RS A AR B T 700
FIEFEFAT SHRER IEEREN LA S5 FA I BRI,
HEZH VTR BRRAE, Wi Aot GO JR 2, ) B LI R SR
PR Wb, Wik 21, B 2/ DIkl v, A
2 /DA DA HE AN B ST AR Og A5 A AT S5 SR BIA H
AR, AR R EEE, A28 R, BN EAR
PR, BUAZLECST, WHERRALEAR, B s8R & A RSk
AR, A A R EAS X RIS 2 B VA
BB YUMEMEZE S PIE RS AN 2 R I0E). 45
WA SO GE HERTC RIS S A .

3.9 ESARME R 25 FEREANIG RIS E B S i
AAHE 0 515 | MBI (1.1 ARl 1.2 i), 2 45
300 4 Z2E R, P —RATIE S, FTEUEE
PRy 220AR R 5 23 1A B2 1E SC. IESCN PS5 I HEF (1),
(2), (3), AT IZ K MRk,

0515

RALFE 1A T H R ANZAT 5T -5 HARAR DA T OE &,
1 APRHF 792

LB T A, (RS LE ARG S50 I T 9T R 8 B 1%
SEHG. X T VE AL VR, DART AR RIS 075
FA 225 SCHRRIAT, A 20 SCHR B0 37 0 o 0 D7 v 1

CISURNE LY b P ICT

2451

S 4k TN A BRI R AN S R, AR h B B
Gt its.

3 e
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v

BRI BH, A RO BT A I 4 SRR AR R I AN 2 EE AL
R, AR R SR B R SR BRI, R
AR TR, A 2% EE QRS R, ik
AN R ESCRP AT AR LR I A 2. RN — Y NA
Fk, RWAER Fnid 46 5 BLE R U, Rk —
B =R A 2, A8 1IR30 L 7 B
A BN B R, DU 2 S i B
fii, B I B R AE IE S B s e L R — A
FEARMEAE. ROl &5E, 5—H—ME
fil oy AR, : B Z4E0E B RIRIT TR R EAR L.
A: ooy Broceey Coooeey Drooeey Erooeeg Froeee; Greee, @gﬁ@
Ai%e. O. B, O. A. AJRFMHEARAERTTS.
Gt af 2 1 P<0.058K°P<0.01(P>0.054NE). tnfH
— X B —EPME, WHP<0.0551P<0.01; F3EN
°P<0.05F1'P<0.01. P{E J& i WA T Rk 56 o 2 LA,
WIP<0.01, ¢ = 4.56 vsXt RIS, JEAERIA NI KN
KRBT H A ECT, LRI E AR5 R ER A
7, BAALE. NS £ PRI <
7 R IECRM, -7 R R KDL, A 6e
ML, F RS REZVSIEXHHFER. RERHE
J& & Ht/min, ¢/(mol/L), p/kPa, V/mL, t/°C &ik.
EWEINE S, HHETHE G & S2% SCikaT, 765%.

4 ZZEHR

ARTRF T gt i) (3 s 7, B RASCH B
it R Bz A A 5 HE . BRAB X B N RAT IR B
RFRIIAH AT T8 SCLE T 78 40 I e Bk, FFESCN 51 H
AbAT b AN HE SR I AR, SO g EE 4, W
1E “PangZ” W4 FAFEMAILS, #5IE XTI X
SCHER ISR, W 1Z0 R A R A eSS,
T R eeeeee ) SN N e eee; PCRITVARIUK
PERT. SCHR P51 IESCRUR I, 5 IE SCRS %
FIHE, ARSI 7k W SCHR™. BT 5| 23 SR 2 LA
IT2-34SCIE, PubMed, (' EFRHE#® CGeiHEHT])
A SRz O AT H A SR AR BT
T, 8 H R 5] S U R AR % U0 OGN A
T R k. AT 5 ks O 7, (EE G
AR, SCE, T4, 7, 4, i 0L-1E1, PMIDAIDOI
Gn's; BEESI O 9, (BG4, 14, &
R, R, R, Rk, 4, 2 U- 1k T

4 FREEEREEK

4.1 AL SCE AN E R0, TR, AT
1083 N L, N5 AR, —EL

4.2 & RE A DOEDFE I EERUE N Se4a itk
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W, BEERE PO E 5L
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(HRENBIRT ) RIS

5 FREIFETVER!

5.1 JRBEIARE AKX LB 556, I https://www.
wijgnet.com/bpg/gerinfo/224

5.2 AR BAEM K L 45, I https://www.
wijgnet.com/bpg/gerinfo/225

53 R FERBEKKX LW 556, I https://www.
wijgnet.com/bpg/gerinfo/227

5.4 W RAF B AEH R LB 24541, I https://www.
wjgnet.com/bpg/gerinfo/228

5.5 IR BAER R F0) 254, W https:/ www.wignet.
com/bpg/gerinfo/229

5.6 kit B K L6 2441, W https:/www.
wignet.com/bpg/gerinfo/230

5.7 BFR B B AEM X S 244, W, https:/www.
wijgnet.com/bpg/gerinfo/231
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