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Abstract: To study the composition and diversity of bile bacteria in patients with the sphincter of Oddi
laxity (SOL), to provide basis for clinical treatment of cholelithiasis recurrence in patients with SOL,

this study analyzed the differences of clinical indexes before operation, including liver and kidney func-
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tion and blood routine index between control (non-SOL patients with cholelithiasis) and SOL group.
The high-throughput 16S rRNA gene sequencing of biliary bacteria was performed based on the Illumina
MiSeq platform. The results showed that the level of total bilirubin, direct bilirubin and indirect biliru-
bin in cholelithiasis patients with the SOL were significantly higher than those in the non-SOL group,
while adenosine deaminase (ADA) was lower than that in control (P<< 0. 05). There was no significant
difference in bacterial alpha diversity between SOL and non-SOL patients except for evenness (P >
0.05), and Wilcoxon rank-sum test showed that the top four abundant bacterial phyla in SOL patients
bile were Proteobacteria, Firmicutes, Actinobacteria and Bacteroidete in turn, among which the abun-
dance of Proteobacteria, Enterococcus and Lachnoclostridium was significantly higher in SOL patients
than in control (P<C 0. 05), so did Klebsiella, Massilia and Pseudomonas (P>0.05). Therefore, there
are significant differences in some clinical indexes such as bilirubin, ADA level and bile bacterial compo-
sition between patients with SOL and those without SOL, which provide relevant basis for the clinical
treatment of cholelithiasis recurrence in patients with SOL.
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—80 °C VKAH B i VR s 3 %% 500 pL JHVEHFE & T
1.5 mlL #J Eppendorf &7, %k )5 %A E. Z. N. A.
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Norcross.GA, USA) # B # A0 T 41 14 4 N 4
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Axy Prep DNA i M55 & (Axy Prep DNA
Gel ExtractionKit, Axygen Biosciences, Union
City, California, USA) Pz Rl 4fifk PCR =4y, ¥4
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fornia, USA) -5 HE47 Be X A< i e 188 00 .
2.2.4 HHERI=Fagiit gk AL FLASH
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i B (CHD IRFE S 16 4~ C 418 S 4l IR
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1R, S B FI4EIS 64 %, C IR E - I4E
1% 63 %, LR IR I 0 W 35 2200 (P>0. 05).
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pmol /L), H#EH4T 2 DBIL(30. 2 + 6. 71 pmol/
L) JA4EHZT % IBIL(23. 64 = 1. 50 pmol/L) 3%
(P<< 0. 057 T C 44k SOL g1y TBIL(27. 27 +
4.20 pmol/L) DBIL (11. 99 £ 3. 05 pmol/L).
IBIL(14. 68 = 1. 40 pmol/L) , Hir IBIL 2% 5 91 12
SEF T AL 2K (P<<0. 001). T S ZH B i 4
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1EH Y [H (0~18 pmol/I) T C 47EIEH Y H N,
ADA JKF- P A 7E IEH S HAE I N (0~25 U/

L) fH S 4k 2 (P< 0. 00T C 4, xEH S
A R E A A A 1) I T e A A B S B R R
R, 0] DI SOL 23 i i 34 i o) BE 461473 91 ] g
3% HE I 4 B (1) b 2 R 5 P A R L X BB R
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Tab. 1 Differences in clinical indexes of cholelithiasis patients

Index Non-SOL Patients SOL Patients Reference value P
AR Year,y 64.19 + 3.95 62.79 + 4.17 =H 0. 809
P51 Gender, male/female 5/11 3/11 = 0. 689
MEE TP/(g/L) 67.14 + 1. 98 67.86 + 2.01 65~85 0. 801
H&EH ALB/(g/L) 38.04 + 1.76 38.99 + 1.53 40~55 0. 692
FREH GLB/(g/L) 29.10 + 1. 19 28.87 £+ 1.08 20~40 0. 889
A/G 1.34 +0.09 1.36 £ 0.07 1.2~2.4 0.818
R R AL ALT/(U/L) 74,25 + 28.05 144, 93 + 56. 34 7~40 0. 253
RIT& AR5 AST/(U/L) 73.63 + 22.99 86.71 + 28.98 13~35 0.723
YRR R GGT/(U/L) 272.56 + 71.07 344, 43 + 82,05 7~45 0.511
TR IR EE ALP/(U/L) 161.19 + 27.71 211.29 + 54,01 40~150 0. 399
JHZLZ TBIL/ (pmol /L) 27.27 + 4.20 49.55 + 7.95 3.4~26 0.016
B2 % DBIL/ (pmol/L) 11.99 + 3.05 30.2 + 6. 71 0~6.8 0.015
[E] 2B £T % IBIL/ (umol/L) 14,68 =+ 1. 40 23.64 + 1,50 0~18 0. 000 * x
B PA/ (mg/L) 207. 94 + 16. 64 187.71 + 20. 92 150~400 0. 451
SR TBA/ (mol/L) 19. 26 4 11. 69 37.56 + 16.06 0~10 0. 357
BRI 20 ADA/(U/L) 20. 45 + 2.41 12.15 + 1. 11 0~25 0.006 x x
AW A EF LDH/(U/L) 200. 00 + 27.17 202. 43 + 15. 96 109~245 0. 941
WEHE GLU/ (mmol/L) 5.87 + 0. 40 5.97 & 0. 47 3.9~6.1 0. 873
£ K/ (mmol/L) 3.94 £ 0. 10 4,09 £+ 0.17 3.5~5.3 0.418
4 Na/ (mmol/L) 139.45 + 0. 78 137.64 + 1.03 135~145 0.166
£ Cl/(mmol/L) 102. 88 + 0. 77 104, 25+1. 11 96~108 0.310
1fiL7% 4% Ca/ (mmol/L) 2.21 £ 0.04 2.20 £ 0.03 2~2.5 0. 759
1M 7% % Mg/ (mmol/L) 0.87 4 0.03 0.90 £ 0.02 0.65~1. 25 0. 397
TeHLEE TP/ (mmol/L) 1.02 4 0. 04 0.98 & 0.04 0.9~1. 34 0. 589
40 WBC/ (107 /1) 5.90 + 0.63 7.80 +0.79 3.69~9. 16 0. 067
PRI AR 43 e NEUT % 69. 88 + 4. 10 76.99 + 3.38 50~70 0. 199
IR B A0 B 43 L LYMPH 26 22.73 + 3.34 15. 65 + 2. 89 20~40 0.126
HRAII T 433 MONOY, 6.26 + 0.69 5.69 + 0. 46 3~10 0.510
FE R MR AN 43 e EO% 1.38 + 0. 28 1.31 £ 0. 36 0.5~5 0. 870
FERR MR AN & 43 b BASOY6 0.26 4 0.05 0.36 = 0.11 0~1 0. 386
21 40 g% RBC/(10'2/1) 4.11 4 0. 14 4.31 +0.18 3.68~5.13 0. 361
M£L&E [ HGB/ (g/1) 125.00 + 4. 45 124.86 + 5. 16 113~151 0. 983
1M PLT/ (109 /1) 163. 06 + 17.59 181.50 + 20. 01 101~320 0. 493

% » indicates that the difference is extremely significant at the level of alpha=0. 01, and * indicates that the difference is significant

at the level of alpha=0. 05.

] DL B W 20 £ SR TBA (umol/L)
I T 26, S 4H TBA KFE T C 4
(HWA 22 5, X UL SOL B By AR T B
ZE| T KM, P4LEE TBA FHE Rk T

SR ARG A P BHLZE , T EURE AR B U ARAC )
RE 57 M T B4 51 8 IR 20 ROk F Tk i
SOL 3 i T Bk TG 8 29 LA BE LE ¢ HEM AR i
B R Y A FAEL AR S O R IR R L



404 Il K FF WO RAAF I

%57 &

A ZKTRERTIE SOL ¥ (P< 0.05). X
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OTU,S #5625 4 OTU, FiHIL &4 762 4

OTU. HLrLIAGE SHAHFEFE LR OTU $H
s OTU H . H S A anm OTU % H
te CH1Z 191 % LA A OTU % H & C
WAy OTU B H B 1. 75 4%, @ ix 28 OTU 434
AT DAHEDN S 20 55 35 AR T 40 1 A A5 B R ) 2H B
Mzt tE. mIE b WA T A FEAR T FERER 5 1
OTU & ¥ & OTUI47 (11. 70%). OTU178
(8.36%).0OTU1174 (6. 55%), OTU177 (5. 86 %) .
OTU1311(4. 88%) ,other HEIFFEEE/NT 1% 1Y
OTU 5 23.1%. B OTU B 405 e al LU0 ik
JEL Y4 AT v e ) A B T T I R .

OTU1975:1 .68%\

OTU1121:1.8
OTU287:1.90%

OTU296:1.97%
OTU62:2.04%
OTU1771:2.11%
OTU30:2.20%
OTU1124:2.64%
OTU648:2.82%
OTU126:3.18%

others:23.01%

Size of each list

T OTU147:11.70%

C S OTU110:3.50%
Number of elements:specific(1)or shared by 2.3,.. lists OTU1311:4.88% OTU178:8.36%
I 7 M (= |

OTU177:5.86% OTU1174:6.55%

A1 fesn & ml mm st
a. Venn fEE 34T OTU 41153455 b B i OTU 4R 43 1E
Fig. 1 Analysis of bacterial composition in patients with cholelithiasis
a. Venn chart of OTU distribution between groups; b. Percentage of OTU composition in all patients.
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34.49%) £k H '] ( Actinobacteria, 8. 42%) . #
T 1] (Bacteroidetes, 6. 91%) F 15 ¥ 5 ] (Cya-
nobacteria, 0. 53%), other K & 3 E & /T
0.05% (17 i 1. 40%. Proteobacteria, Firmi-
cutes. Actinobacteria fll Bacteroidetes 1% P44~ 177 5
JAREAHY 97. 8806 , S SR AR 41 B v (0 e 34 o
T LR BITEIEH A7 & s AR A R )
FBC AT T AENRSS A7 8 5 R rh K3 i, 43531
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YERL. EE b AT AR 20 5 8 K £ i
A E A Escherichia-Shigella (11. 36 %) , ik N

Enterobacter (8. 11%) , Anoxybacillus (6. 55%) ,
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coccus(4. 799%) , Streptomyces (4. 74%) , Lachno-
clostridium(3. 43%) , Massilia (3. 32%) #1 Bacil-
lus(3.31%) ,others FEIHFFE/NT IUNWIE, &5
18.33%. X SLFEERT 10 B4 B bk ke i AR 40
TR 56. 480, AJ WL HJgk Yo 4 T (1 o 28 43 A AR
JEI R B 5 B KM R A T (Escherichia-Shi-
gella) JHHT i (Escherichia-Shigella) . 55 T A B
(Klebsiella)HRJ2: Iy il 1 H RE AL TR - TEHH I op 3y i
STENIE ISR 253 6 25 B0 T i 5 il 1 BBk
AR 2 Ll 7 fi B 230 S e LG ol 1 AN ] 2240
(A9 S TR 5 53 AR 480 i T DR A2 FLAT T R (A
oxybacillus) T & 1 R 40 TR HESS =, A Tl AE
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Fig. 2 Microbiota of bile at the phylum (a) and genus (b) level

3.3 BEBHARSEN

30 AR f 1 o 3 00 P A9 5] 1 340 273
25t T A BT 5 BN T A K BE Sl 206 ~
555, JLF I BE y 444. 58 bp. s/ MEA T
FVECHF 5 FL BN FE A 30T 58k 30 328, LU
97 Yok BLEE R 43 455 1 821 4% OTUs. N3k 2 24
[F] o ZZRE AR EU 22 574G 30 3R T 7 A RE A SO 1 78
T5# (coverage) Y FEIIAE 99. 7% LA b, U B ¥4
EREAS 10 A FEA AN BA (1) FLILAE DL, S dHREAR L
IV 40 TR P P B B Y Sobs . Chao . ace 5 50F1 [ i

R2 o BHEUEEHERER TRE
Tab. 2 Student’s t test of o Diversity Index for the

difference between groups

Estimators C~Mean £+ Sd S~Mean + Sd P
coverage 0.999 4 0.000 35 0.999 4 £ 0.000 31 0.740
Sobs 144. 940 + 46. 837 157.360 £ 72.494  0.577
Chao 157.980 + 50.166 175.070 £ 68.742 0.439
ace 157.780 4+ 49.763 175.560 £ 61.995 0.391
Shannoneven ~ 0.383 £ 0. 185 0.519 = 0.177  0.050 %
Simpsoneven 0.033 3 £+ 0.021 2  0.060 = 0.037  0.019 *
Shannon 1.936 £ 0.997 2.634 = 1. 106 0. 080
Simpson 0. 381 £ 0. 291 0.205 £ 0. 188 0.063

% % indicates that the difference is extremely significant at
the level of alpha = 0. 01, and * indicates that the difference is

significant at the level of alpha = 0. 05.

FEAR o 248010 Shannon, Simpson 840345 T C
EEA R S AW Rl 5) B 45 8L Shan-
noneven fl Simpsoneven 84 g &= T C 4 (P<
0.05). B&T Simpson $5%% (Simpson +§ £ {H ik K,
ME 2O S /T C A4h, HpieE S 4
BRF CAl. XU T SOL B3 Hikg Ik SOL
H A E TS oA B2 YR, TR Fh 2 A
PE EEI SRR oA X 3R B T B AT SOL By fIHS,
A AT A A ™ 4 TR R T Y 2 T
G L R A S ™ ) ST I RE A

RIERE 3-A ) PLS-DA (Partial Least Squares
Discriminant Analysis) , Bl & /N 3 5= 5 0 #r
SER R BRT S 41 S6.S7 il S13 B, C 411
S HAFEATE SOL 44 F 2% 8,
SOL 3 54k SOL £ 35 (1% 10 1 T B 21 A7 78 W
925 5 X U] SOL 235 M I IR G 41 1 1) 2.
Fig 3-B 23T Weighted-unifrac B OTU KF
1 3 153 (PCoA) 431, 7] L 2] PCoA 43 #r 4
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A. PLSDA analysis between groups on OTU level; B. Principal co-ordinates analysis (PCoA) based on

Weighted-unifrac algorithm between groups on OTU level
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