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(HE] BN R AFZEARSESABEMTWEEEL. FiE MA201748 H—
2018 4F | A 76728 TR B K50 — B Im 1= e T Ak DI B 22 I R 7 30 CT RN () s P TR AR A7 Pl A A
WO IS S I 2 2 N B AT IR 15 52 R (endoscopic retrograde cholangiopancreatography ,
ERCP)IRIT Y 45 i f 3, ARYE R 52 A ERCP A T 5 50K B 73 A TE 45 47 (non-stone, NS)4 W) &
JiH [ B 45 47 (primary cholesterol stone, PCS) 2l 4] & iH 4, 3R 45 f1 (primary pigmental stone, PPS) 41 Fl 4
BAELE A (vecurrent stone, RS) 4 o 75 4 1 52 51 Z AT AR ARYTAT 16S rRNA T , 43 BT AR v i) B R
SER R REME . BER AR RSN 3341 (AL 45 NS 4L 8 4] \PCSZH 8 1] . PPS 4 17 41]) ,RS4H 124 . RSZH
PRI E N FLL B E [41.67%(5/12) L 3.03%(1/33), x*=8.27,P=0.004 | FAMKZE A B [91.67% (11/12)
e 36.36% (12/33) , x’=10.77 , P=0.001] K {5 3 4% 11 {4 [100.00% (12/12) I 51.52% (17/33) , x’=
7.04 , P=0.008 ] LL ¥ 5 T4 RS20, HoR FRER B b} 25 e R Ge 124 38 L(P>0.05) . 1] JE KT,
RSZ 5 PPSA MR REFEEAH Y . Alpha ¢ Beta Z L30T /R , RS 5 PPSAAH L 22 S RG22 &
X AHPIH ZREEY) B E AR T NS4 PCS £ (P<0.05) . MetaStat 7047 o , Wi T THEAT B F0 9 RS 4 %
00 IEL S 0 B4 T B, TR TR 1 1D R0 R A 18 Ml RS ZH 0 PPS 4H 5 O G S4B . 4598 RS4H S
PPS 2H I T T B AH 2 o RS ZH R0 PPS AR I B 22 FEPE W] W AIR T° PCSAH RTINS 241 . AT IR AT B oy
RS 20 B JHE DL BRI

[&8iA] MoEdam, BEk; WINESEER, NEEYiT; It fMkpd

Analysis of bile bacterial diversity in patients with recurrent common bile duct stones
Tao Qin'’, Zheng Liang’, Luo Hui’, Shi Xin’, Wu Qian’, Pan Yanglin®
"School of Public Health, Xi'an Jiaotong University Health Science Center, Xi'an 710061, China;
? Department of Gastroenterology, The First Affiliated Hospital of Air Force Medical University, Xi'an 710032,
China; * Health Company, No. 32145 Unit of PLA, Xinxiang 453000, China
Corresponding author: Wu Qian, Email: wuqian@xjiu.edu.cn

[ Abstract]  Objective To compare the bile bacterial diversity in patients with different types of
common hile duct stones (CBDS). Methods A total of 45 patients with CBDS diagnosed by abdominal
ultrasound, abdominal CT and (or) magnetic resonance cholangiopancreatography (MRCP) and treated by
endoscopic retrograde cholangiopancreatography (ERCP) in the First Affiliated Hospital of Air Force
Medical University from August 2017 to January 2018 were divided into the non-stone (NS) group, the
primary cholesterol stone (PCS) group, the primary pigment stone (PPS) group, and the recurrent stone (RS)
group. 16S rRNA sequencing was used to analyze the microbile community structure and diversity in bile

which was collected before contrast medium injection. Results — Thirty-three patients were in the non-RS
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group (8 in the NS group, 8 in the PCS group, and 17 in the PPS group) and 12 were in the RS group. The
proportion of patients with intra-diverticular papilla [41.67% (5/12) VS 3.03% (1/33), x’=8.27, P=0.004],
loose stones [91.67% (11/12) VS 36.36% (12/33), x’=10.77, P=0.001] and pigmental stones [100.00% (12/12)
VS 51.52% (17/33), x’=7.04, P=0.008] were significantly higher in the RS group than those in the non-RS
group. There was no significant difference in other baseline data (P>0.05). At the phylum and genus level,
the bacterial abundance was similar in the RS and PPS group. Alpha and Beta diversity analysis showed that
the microbial diversity was similar between the RS and PPS group, both of which were lower than those in
the NS and PCS group (P<0.05). MetaStat analysis revealed that Helicobacter pylori was the dominant
bacteria in the RS group, and Proteobacteria and Escherichia coli were the dominant bacteria in both RS and
PPS groups. Conclusion Bacterial abundance of bile in the RS group is similar to that of the PPS group,
but the diversity of biliary bacteria flora in the RS group and PPS group are significantly lower than those in

the PCS group and NS group. Helicobacter pylori is the dominant biliary bacteria in the RS group.

[ Key words ]

retrograde; Bile; Microbiome

FIELEAE 45 A1 BT U DR 5 52 2, BRI L
1 7 PR B AR LR AT A5 0 B 2R, RIS R ]
BEZs A1 MO R A5 £ IR i 224k T IH A AE [#]
BELs ARV G 2N SR TR RAEA K. &N
B a6 A7 BRI A 3% 52 R (endoscopic retrograde
cholangiopancreatography , ERCP) J& i J7 iH 545 45
AREET L. SR, ERCP R J5 IR S 45 A 12
KRN 5%0~10% , AW 5E K BRI A PR IBLEAE 45 40 1)
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2!—‘ ﬁ: % T'f: Eﬂ E\ "% /E 7)1 % E (recurrent stone,
RS) A SHEFEH  5I AT 3 AN E R XS BE2H , B
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(B ) Mg e P% 5 B A AR R (magnetic resonance
cholangiopancreatography , MRCP) | T 12 Wi A IH 5
i HEBRARME: QA IR ROBEEREE
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WA, e R R RS £ s @RS 4 - BEAE 9 47
ERCP IH GV B HLE USRS 2547, Lk P IH A5 25
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= BORHI S B AR Ab B

18 155 191 22 55 M2 ERCP 45 [ o v i 4 i 3
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blood cell, WBC) . N & & # & 1 (alanine
aminotransferase, ALT) | #f £ B X B (alkaline
phosphatase, ALP) . & IH 2L 2 (total bilirubin,
TBIL) | Lk 5+ 48 A a G &R A5 0 R/ B
Lkt AR ERCP A 3 i R Rl Rl &,
TR B R B HLAY S 2 A, AT 2 TC R
F71 =80 “CoRAI# o RAFRRTHREA T vKkiz i , filf
FH 5 mL B #EFT 5 RNA R B i 204 R GG
3 I (polymerase chain reaction, PCR) L4 J il %
SAHE T3 4 HiSeq PE2500F- £ (92 [ Mlumina
UNGIDR

= RV E B b

X0 e e 38 ) S AR S A T DR R A ik B A
PR B A RSO A BRI A T IE F Ay R BT
(operational taxonomic units, OTU ) IS HIP Fl 732
3T o AR AR R BE 5 T 97 % BIIA Ry 2 [m]
— A O0TU. MRS OTUs RAELR, Xt 34> OTU J¥ 5
R RE 45 260 B A AR S RN T R Y =
I3 A E O 3 XF OTUs #4742 B | Alpha Fl Beta 22 F£-1:
TSR A BT AR E I ZREEE R,
7] BRAG A [F) 5 A7 2R AL R IH T 4R OTUs {5
Bo R MetaStat 73 B7 J7 75 - $ 45 40 (W] B AT 22 5
PERYIRD

M. geit ot

K H SPSS 25.0 Ge it #FE 47 70 Hr , 75 & IR
3 A BT GOREL s 75, 0 2 J) e 0 A Sy
FEA R 30 s ARG IR AT TR SR L M (Q,,
(00 B N 1< 1 E A/ B 5 T VAR & S N £
Mann-Whitney U555 . THECFRHLB (%) 2w, (f
FHR 75 K 30 5 Fisher A5 0 45 30 #E47 7387 o 0 )7 4K
P S o3 R R KA (Version 2.15.3) SE 558 1
1z JH] Tukey F1 Wilcox & Fl S 45 J7 125 47 43 A1 2 [H]
YIFh ZREVE MY 22 5, P<0.05 2 22 5 B Gt 2
o FIFH MetaStat J7 32 % 41 1] 119 49 F = 132 25040
AT BB S0 A5 2 P A, i S 28 (L T PR 2 2R 11 7
Al PAERYARIE 15381 ¢ {H, ¢ <0.05 K225 H.
EEN =9

— B ER
WFFE g A 45 5 ERCP £ 3%, Hivb NS 26 8 4] .
PCS#H 8 1] \PPSZH 17 (A MRS ZH 12 %], ¥f 4 5B

43} RS 41 FIEE RS 2 (NS 2H +PCS 41 +PPS 40 ) i 47
RS R 2 | AN (N N = L@ I QTN
PRIEN RIS S A FLL S E A AR KR
S5 B ORI A AR A8 45 55 5 T 19 25 S ¥ e g it
RN (P>0.05,% 1), RSAPEEHNIALEE
(41.67% It 3.03%, x’=8.27, P=0.004) FA 545 11
% (91.67% I 36.36%, x’=10.77, P=0.001) } {1, 2%
2507 % (100.0% H 51.5%, x’=7.04, P=0.008) f¥)
B R FAERS AL, Z 5 A G4 L.

= B A ST A

45 93 B A5 A 28 18 2y 4 B RNA 52 Bl e
I 100%, 45353 203 506 & G F 4, Zat
PEEE B i B R uE e, o 2 300 500 4%
(71.8%) "Il TR 2253 o PRRCRLG J5 , 2315
4 4224~ 0TUs, Hr 4 4H3L[ 4G 7194 OTUs, NS4
FEA 3774 OTUs, PCS 41454 891~ OTUs, PPS 4 %¢
£ 1211 0TUs, RS 4547 871~ OTUs.,

= AR E

B 1A SR TT7KF f K BE T 10 19 4 F e 45
H oA B . Horh RS 2 PPS £H 41 [W] 4% A RE AT
XF 22 R G2 R L (P>0.05) ; RS A AR B I
I} (Proteobacteria) #1%} = B 5 T NS 4H (63.26% Lt
22.14%, 1=3.03, P=0.009) 1 PCS 4 (63.26% Lt
17.21%, t=3.31, P=0.005) . RS 41 () 4L #F & ']
(Bacteroidetes) 1 X 7= FE K T PCS 4H (2.81%1t
35.86%) , 2= 5 A GitF i X (1=-3.95,P=0.026)

1 1B 5 7R & 7KV d5 R F BE R 10 B ) Fh A 45
YA O . Forp RS 2H F1 PPS 40 2 7] &% B REAR
X2 R g E X (P>0.05) s RS 4L KA #T
T 35 P 8 (Escherichia-Shigella) WA X 32 8 &5 T
NS 21 (39.38% [t 4.69%,1=5.84, P<0.001) F1 PCS 4
(39.38% 1. 1.61%,1=6.45,P<0.001) , RS 2H ¥l iz
T & (Citrobacter ) BUAHXT 2 B 5 F PCS 44.(3.99%
0.03%) , 2 54 gt 2# 3 X (1=3.50, P=0.005)

DU 4 418 T B RE AR

8 I Alpha 228604 20 7 PEAG 25 21 1 9 Fl 43 A7
B Z#EPE . Chaol #8450 F1 Shannon #5534 /R RS 4
1 PPS ZH 1Y Alpha Z2 ¢V 34 i 350 T NS 4 F PCS
20 (P<0.05) . RS 411 Alpha ZFEVE WA K T PPS
R AL 22 R T Z T2 L (P>0.05)
NS ZHAY Alpha ZFEPE & T PCS 4L, (H H 4[] 25 55 TG
GiiteEam X (P>0.05) (F2).
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E1 AFEFRALEAT S 1 R B GO A

5 H NS4 PCS 4l PPS 4l &';fgégﬁﬂé) RSZH Geil it %SEE%;S

15155 8 8 17 33 12
TER (1) 2/6 2/6 10/7 14/19 5/7 X=0.00  0.964
IS (F, wxs) 66.25+10.56  53.25%23.7  61.58+17.66  61.00£17.52  63.08+10.60  (=-0.38  0.707
IREREE (kg/m”, x+s) 27.01+3.89 23.32+2.07 21.19+2.58 22.71+3.51 20.05+1.03 =1.85  0.077
WA (451 ( %) | 2(25.00) 2(25.00) 4(23.53) 8(24.24) 1(8.33) X=0.58  0.448
w1 (%) ] 0(0.00) 0(0.00) 2(11.76) 2(6.06) 1(8.33) 1.000
RREZEVIBRA L1 (%) ] 8(100.00) 2(25.00) 9(52.94) 19(57.58) 11(91.67)  x*=320  0.074
JREAR IR 6] (%) ] 0.267

Jogh 0(0.00) 0(0.00) 3(17.65) 3(9.09) 1(8.33)

B4 0(0.00) 6(75.00) 5(29.41) 11(33.33) 0(0.00)
WA 1 %) ] 0(0.00) 0(0.00) 2(11.76) 2(6.06) 0(0.00) 1.000
Rk

WBC[x10°/L,M(Q,,0,)] 6.15 11.59 423 5.03 4.82 Z=-028 0.783

) (5.06,6.87)  (5.98,17.22)  (3.82,5.17)  (3.95,6.03)  (4.12,5.92)
ALT[IU/L, M(Q,,Q,)] 21.50 54.50 79.00 48.00 20.50 Z=-157 0.115

(21.25,43.25) (28.00,72.00) (22.50,258.50) (22.50,163.50) (13.25,112.25)

ALP[IU/L,M(Q,,0,)] 76.50 88.00 143.00 111.00 105.50 7=-0.55  0.581
(61.50,96.75) (45.50,141.75) (82.50,322.00) (74.50,214.50) (83.25,118.75)
TBILLIU/L, M(Q,.Q,) ] 14.95 40.95 18.60 18.00 15.65 7Z=-071  0.475

(9.85,17.50)  (19.65,56.10) (9.35,27.25) (10.15,27.75) (9.93,21.60)
TR SEEN LR (%) ]

A5 2(25.00) 2(25.00) 7(41.17) 11(33.33) 1(8.33) X=168  0.195

HEN 0(0.00) 0(0.00) 1(5.88) 1(3.03) 5(41.67)  x'=8.27  0.004

S50 R (mm, M(Q,,0,) ] 7.50 7.00 7.00 10.00 7Z=-1.63 0.104
(3.50,11.50)  (5.00,10.00)  (5.00,10.00)  (8.00,12.00)

SAB0E[A,M(Q,,0,)] - 11(2,11) 2(1,4) 2(1,4) 3(3,5) Z=-138 0.168

MRS [ (%) ] - 2(25.00) 10(58.82) 12(36.36) 11(91.67)  x*=10.77  0.001

BRA[6(%) ] - 0(0.00) 17(100.00) 17(51.52) 12(100.00)  x’=7.04  0.008

1 NSHETCES A1 ; PCS A8 K I [ 245 41 PPS 4R W1 R IR (6. 45 41 s RSHR B K 45 41 s WBCHE FL AN T4 ALT 15 79 S R 5% 52 1 ; ALP 48 1k
WM ; TBIL TS MANLT " R "

100 1 =] = — 100
——— N
" —_— - 3
g 15 . . £ I5r
= = [e=—+
] ] [
= a0r S - =
= =7 . .
~ 4 ~o 2 . ~ n T ~OY 5 C
NS PCSHL PPSgf] RS4L NS#L PCS#] PPS#L RS#H
® Oihers ® Chloroflexi ® Thaumarchaeota ® Others ® Lachnoclostridium
@ Deferribacteres ® Cyanobacteria © Euryarchaeota ® Klebsiella © Streptococens
clinohacteria ® Fusobacleria @ Bacleroidetes ® Fusohacterium Hungatella
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