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Abstract

Cholelithiasis is a common benign gastrointestinal disease. In recent years, with the improvement
of people’s living standards and changes in their eating habits, its incidence rate has gradually in-
creased. Cholelithiasis is still a high cost and socially significant public health problem. Choleli-
thiasis is a disease caused by a variety of pathogenic factors. The specific cause and pathogenesis
of gallstone formation are still unclear. With a large number of studies on human and animal
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models, it has been confirmed that the existence of biliary flora in the pathogenesis of gallstones is
of great significance. In this paper, we will review the research results of bile duct flora and its in-
fluencing factors, and the detailed mechanism of the flora and its metabolites involved in the for-
mation of gallstones, in order to provide a new direction for the prevention and treatment of gall-
stones.
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THACTE R — R8s W, R AEAEHTE 5 IS WA ISR, ARIEIEES A7 T Ak &R AL A AS
ﬁ,@mﬁﬁ%ﬁ-%% AT HWW%%E HFAMIEAE G547 o HRAEREL S A 1R RS2 SCRT 73 A Ll e 45
v IBEERBE A GRS A[1]. ImK L, BRSSO LR IR, BEE R IARE, M5
W&T SMERHEER . E. SEEE ﬁ#ﬁﬁf 7SR U R B R AR AR TR S R [2] . IH S A
Fe T GRS R P9 A I, ARGE AT IR A GE Tt 70, AESGRIRIRRGH OB G547 998 (9 5009 %< 09 10%~15%
[3], I HI AW 3N 5%~12%, HBEHE A G KT e SRR ST B3, 4Rk IB T I i 4 (4]
BT AR R 2%, 3 Rast AR R AR R A EL AR A4 . PRl SRS PHREIREAHZ R =
Gruhy BRI, B E R REER. REEE. 4. HSBIRE[5] [6]. BEE B AR LK &
I FPHRBIN, BORE MR TUARIL, NEE BRSSO A BB . Maki [7]%5 e k8L 1
TR ISR RE G SR IEE A RO R R I, R SR T0 A T AT B A R ] IR 4 1) 30 )
R [8]o 2% Sharma ZE[91H A IE L LU T3R8, A BUAH B W] ATE AR AN IR I5E T S BUIE S5 47 Bk [ JF:
ABES A A AL AR, T S SRR () P AR S o IR, ASSCIR A XS IHIE TR A S R 3 T S
% 5 850 1% B PEAR LI AR OGHTE FERR AT E/18, s IR IE AT IR, IR S50 ) Tl
B Ke T SRR K T 1)

2. BBiEEE

T IHIE FR 485 BP0 BRI, A% G000 A fd e N S IR IE T8 & TG T (1 [10] . SR 1T A8 BRI R 2
A I RO, R R — AR UK (next-generation sequencing, NGS), LA AYIE B 210, B
2T BATRAHEAEL AR Jiménez S5 [11]50 4 1@ FEAE IR . IHBERGSEAKE R AE A, A 55
FEFE PSR S TP AR, BEANRE L S AN AP E s A 3 31 20 MANEE . WFFE AN EIREA TR 3543 5
R ER R . BEERE . A E, KRS R HIE O B . Shen [12]38 1%} 15 4IRS
1975 B (R RE 3R 47 4 2 L DK % 340k (whole-metagenome shotgun, WMS)ll 7 A1 16S rRNA 7, 7 &3 fH
THREACH R 558 173 M B A 58 DA S i f V- HIRUAH S 1R 2 1 B 2R DR o SR TR FE AR SE 7 I IE TR
FEMAELE, IOMRE 1 B BFAENRIE P AEAALH . 2 TR IS TAE T, Ye S8 A[13]0F A 45490 A 1R GE |
JiE . B R REVA AT 1o, RIE RS - AR A A A S v, 2R
Z B T B GH A FE ARV AE AR AR AN FARIREL, Wy B i AT BRAR A& 52 (ERCP) . 43¢ H
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G, W A BRI W PR B IE SR I #EAT . AREHRER IR 5 FARMISZ MR 2 [14]. 2020 4 Molinero
SE[ISI RS T A I AR rR BRI T (BRI EEREAS, (26T 16SrRNA JELR (150 7 20 M PP A
TCEYIE, 165 A RNA P BoR, FEBCH IRE AT 1) 32150 BT FEAS AR Ak, TR ] 2
BEGR T, FER TR AAAE . SSRGS A BFARLL, PURRAT B RHA 8 5 i 8 10 = FE AT 35 . X
WU FEAR Bt 1A A B N AR AENEE AR AOE S o RETE AR E A7 AE IO BORAS BIESE, T RER IR
SRS FRAT X HETE P e BN AR o Y A I IR AE R4 AR I AR BRI RE R LK, IR QAT SOTid, Ik
BN SSHIE B A7 R R 70 A, BRI AR AR DR 2R (B SR S8 JIEE (10 L T AR 8 4 AT 3 B8 T
LTI K o

3. EREEFHIWER
3.1. fRERGXEEEEFHFI

MHIE R G0 5 M0 NI VIAE DG, &P 2R s H R 25 R B BRI, 2 51 S Py B BRI AL
JR SR, AR5 SO A ) SR AT o B A5 [16]R A v it ) B AR 7 A A L = (PAD) K EE T A (1 52 ],
RIAE PAD A FNRTE S, SO0 A B Wi bk o 1 . B H B B S O B2 SR BRI v, T AL B S
o A R BTG BUW A B R R B s 2 R A R AT i, KIW PAD AR IR R B E
W% 1A PAD 41, TifE Song [17]HIBFFE H tHiEH]  PAD 5HG RS A HIEMAE <. KL i, PAD
ARG I 3R B G5 T ) AR o SR . TR ERIIRIE R, MRS S &, 16
2 B AN BN R PR P A R AR B G R 4 231, ZH 4 M 4 R U P2 3 o 4 i £ B
AR GUEED) o REE S A B A0 PTG S R S B S L, %o e 3 3k A B 0 A 8102 I 9% A 0t 2 4 B84
PR A4, RETE 4 i 5 P R 7 1 S0 1 4 B RN — AN F LR BB [18] o Liu S5E[1918F 70 I, JHIE
B A JC A 4 1) B A o P R A i R S o B IR IR« PRI R . AR AT B EE 0 )
N E . R R MR YEE 4 (primary sclerosing cholangitis, PSC) & —fh 3= B g2 08 s, -
BERIUNARE AT M 27 4 A 78 R RIS 9% 48 . 7E Liwinski [20]f9#8F 50, PSC &8 Bk
TE AR R T A PV L T AR R, PR R oy B3, S AR 2 R M ek s
FEMHERAIG I WAETE Z B FL[21] [22]F, SRR S EE AR AR, DU BE SO B2
SURALEARSE A ThRE SR . BN ERARN, 4SS A RESER.

3.2. BREIELANLXTARE R HIRNT

BLUBIEZ WAL T IR . B+ AR IR AL, BARTERR 2L, BREE AN+ IRt 2L
55 3 AAFIRONURESE FIR R, He P ) F 8 Js AR R 5 TR VBCIRT v Pl e B o 2 3t B D RE R A 4 47
I, FTE A Y E A E A IR BEAIEE, TS HIEA . IR TER AL, i i A
S 5|2 4 ELE Al A AR A A AR JOE S5 S T R A2 FIEL R 45 0 TR B R R B [23] o REE T ZE D RE AR B 2
EIIA I E A G o, B A S R L35 T, Zhang S5 [24] 5 B0 B 45 249 LR 5t
(SOL) & 5 H AT IE % B F 29 L) e 1) S 38 A0 LR B B8 A I8 (R A M 2 AR 2, SOL =& F AR S5 iR
BESOERMREERIAER . BRI F AERTRES SOL IR E 4 B K. £ Ja 220
FoH, XS5 AR VUESE, SOL S5 HHE MU MR B AR IO BERHIE S5 47 1 & & [25] . + 48 Mads
LWLV AR(EST) A& — R0 A S50 8 FVRIT HOR, AR i T HARUE R 7+ 4RI R LI e
ek, AHIHEE S0 2R A A 39% [26]. WHFUAKIL, A EST TR SR fiHES A B I HE b 15 i 40
W ALCE Y 5, EST i SARIE UM A R A A T AR [27] 0 IXBVFRZR AT AR 8 X T HH BV 4
ARBEARNGE R, REREFBANKIIRE, BOHBEEAER.
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i LR RHIE R SRR RSN, R SRR R R O A AR S U IE A AL A
(¥1{% P [28] [29]- 1EL H BT BERA VIt S kSR MEE B 30 L8 0 AT R 7 S8 1 R R, AT 75 B2 [0 i PR A S Ak F
FERAR 7 A RELIE T A AT A 45 0 A 5 B A SR

4. FEEESSBEEAF LG

Y TEALZS A b AR FIMLRIZE IR A LARTRE O i . FAAE 1966 4F, Maki [7]1 Jeit & I HE 20
PR B R MR SS A T b B s R T A BRI R IR A A R R R, X
ORI AT SEERE IR . AR AE T I (0 RE T 27 HEE B JH 1 b 2 R0 78 I HP s AT K v o e b
TR (EANREAAAE p- 2R R BV eI LN, MRLL R A ROK RO S IHLL R, IRy
A GBS, —MOKAEEREY) . XPANE IR R n N R S AT ikt . fEf5
SRR, fEERMIRG A BENFEARP LR RIMKIS p-HE R RREG AR [30]. ALanth, FHih
(20 B T, VB i AT L B /K ARG, 5 S AR B 1 5 E 68 3 IR 5 0 T BB A AL [31] [32] - R,
1 P 7E R MR 25 0 RO LR VR A 2 452 .

BT W T T IS S5 W I S B KT B 72 A, S AP E St R R 7= S SRR 1 FH AU Bk 234 [30] o
SR, 7E JE 485 R RE T r R 300 P — SR DAL L 3 200 B 2 P A P T B RV B B T A R 7 A 1 25 4T B i [33]
X — LRI B 40 1 m] REAENEG5 A1 T B A8 A7 P AL . Bl X IR TE 4H B R FE IR N, %3 Stewart
SFRMAMERHRN S S TIRSARIE R WREFRNEER A&, R & FEN ST
PEEE S, AL A B EEEAL ) LR S AR AR IR 23R4 . AR A UTIE,  EL K A R I R VA SR AR
TE— LM s A o I8 I 43 ARG DU L €2 3% HEL 5 0 S0 38 LT A (O 4 B -9 2 M e Tl R 4 A 80
RIVFNRLE B % R IR G 25 A T b A B S B /E F[34] 0 o 4 A 1 3 L8 A [R] B0 ML B/ 1
SN F AT IS A T R IR . 223 Kawai Z5[35]45 2 1 69 AN [F] 53 IS5 44 (30 FiAH (A R AHLE £,
21 FhAtiiE [ REAR S5 4 A 18 FiR A YRS A7), MRS A %O HHEEAH B DNA, @it PCR 741 DNA
P4 T ISR A A IRE RIS A E 702 )\ A 2 o = I VEAT R BUR E e AL
2R, 2l E R 25 A v 100% 0 40 1 # e d 22 B VEER T . VRS TE S5 A A Y 40% 3 2L B PE BRI
50% 45 = [IPEB A1 10% R B 4L . FERE G RIBE s, 53 Stewart SFIEEX 351 il IH 45 4 00 A 1)
382 BIMKFIEGE AT AT A0 br, LI RS 2 T BT A R BRI AT B R, TR T AR R S T )
GEARBLZ AR . P2 B PRI TR . BEE R AN R 4 £ S SR A RIS A TR, 2
BRSSO AN £ 5 A p- A BRI B A B IE B, (O A B (ERAS= AE 25 0 T UK 1) F 4 o
22N (I B I A 25 (R T R [33]» FEBEE AR B SR, BT N — s id & 7 BRI % 5L R 24
SONBATE IR AR T I R A LA . 2018 4, Kose Z5[36]38@ 1L b5 fH € 2 JIE 45 47 A H [
BENESE A, RILT A EBE R 22 R F 2 5o 5 =2 BH PR A0 B8 F K 2 B0R0 73 0 MR ] e AR 0 o
FSHAL, TE R A TR R I . (ERR ARG A R I L i 2 S oK A S AR IR R, T
3= T8 SR ) i DR R G R 5 RS B . RV X B B IR R S AL D, AR FRAT I 55—
FE T fRRRIE R RO T RE, AT R BRI 15 AR MIERR, e S A 1R R .

g LRtk MEWHES SINE AT SO RS ERAER, S 54 L 4 R B 2
REEZ . LR R = B0 R 24 AE A BLE R — 5, 8RR 2 REE RN S 54
TR A AR L e S 5L . 4l b SRR AT R (R O% &R 75 R T 4R R K
5. IhGG

HEEE AR AR — R TS B, BRI R 5 RIS /U™ HRE W 5 1) B Lo B
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MAAHT S AT, TR E RSN, MRE 2 HIRTE WS 5 A A BRI B A e %
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