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7o &R AT AL & 69 = A child-pugh 5B 54t 82 (ZC A) WBEFTE . WV EHMAFELE £ 7,

EL%J 1K F A E At PB4, A4 & childpugh DAL R E T, MENGMHSHRO TR, 2HH A

(Faecalibacterium) . % K# /& (Roseburia) ##98 § R H & (Ruminococcus) ¥MiE N E LM TRE AR F A
BHT N, BK-F LG EFRAZE (P<0.05) F, FHAK#E B (Collinsella) . Fusicatenibacter F & £ % F &,
Sh, KIBATH-ERE B (Escherlchia Shigella) . 422k # & (Streptococcus) . #£AF# /& (Faecalibacterium) .
HATH & (Bifidobacterium) #2447 5 & (Bacteroides) 159 & K-FF B x589 S ANE B, AT AL P Escherichia
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[<58i7)) WmiE A # ., M#e4L; child-pugh 2 %%; MEHBESHMN, £2FA#

[(E€B)] =% 4 & BRABAT RRFARLERER- ¥ HFFFRFBRKFTRIABEAT A (H5:
202405AC350067) ; =@ A K H AL LA LME (45 2024Y919)

[5F#SHEAY 2024 % 11 A 16 B [EFIEHAY 202551 A 8 A [DOI] 10.12208/}.ijcr.20250008

Characteristics of intestinal flora in patients with liver cirrhosis
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[ Abstract] Objective The dynamic balance of intestinal flora plays an important role in maintaining body health.
The purpose of this study was to investigate the characteristics of intestinal flora in patients with cirrhosis and the changes
of intestinal flora under different child-pugh grades during the progression of cirrhosis. Methods A total of 37 patients with
cirrhosis (22 child A, 9 child B, 6 child C) and 36 healthy volunteers were selected from the Third People's Hospital of
Yunnan Province from February 2023 to August 2023. Fresh fecal samples were collected, 16SrDNA high-throughput
sequencing technology was used to detect intestinal flora, and microbial diversity and composition were analyzed. Results
There were significant differences in community richness and species diversity between the three child-pugh groups of

cirrhosis patients and the healthy control group, and they were all lower than the healthy control group. The comparison
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results of child-pugh groups showed that with the decrease of liver reserve function, the abundance of important butyrate
bacterium such as Faecalibacterium, Roseburia and Ruminococcus in the gut has gradually decreased. The abundance of
Collinsella and Fusicatenibacter decreased gradually among the different flora at genus level (P<0.05). In addition,
Escherlchia Shigella, Streptococcus, Faecalibacterium, Bifidobacterium and Bacteroides are the five genera with the
highest level abundance. The abundances of Escherichia—Shigella and Streptococcus in all cirrhosis groups were higher
than those in healthy control group, while the abundances of Bacteroides were lower than those in healthy control group.
LEfSe analysis showed that the dominant strains of different child-pugh grades were different. Conclusion
Escherichia—Shigella and Streptococcus were the most abundant genera in patients with cirrhosis. And with the liver reserve
function decline, Lachnospiraceae, Erysipelatoclostridiaceae, Coriobacteriaceae, Collinsella and Fusicatenibacter
abundance gradually decline, differences were statistically significant.

[ Keywords] Intestinal flora; Liver cirrhosis; Child-pugh classification; Intestinal flora diversity; Differential flora

RIRMIIE LS RGN ERIAR RS fERm  FEMEFEE. (2 @EXTRANIRE: yfl R
KRAEKRREHREEBE RGN . HETCMAEERME SRR, AR SIS I L H A A T8, # 2
YIREIIA 235 1000 AN, EAT TR R SR ARJE A RUFEHR s FWe 18~85 %5 JolbMEMIR st 2 F0TG
FENRIERIALR 150 £512 %), I AR sl se N FET. (3D HibkbrvE: EREUM LI Lo ARl
Yo FEHENRITIR (SCFAs) 5 HIRSE 2 Mg mifd 4 NPT R BRSS9 i s
TR B REAL R 1S PR 1 AR, 5 & B i e RAEVERA W o i si A58 ) Kt
PIEMA R, KA pEamd A RMAERKFER Y EEREAEAE N IR S, 20T iRy & &
OBl BRI, B - SEUEE T AE NN AEESINAT T . A O T R4
MEAKGREEMER A S NERIDER L, FE 57 R TR E IR AEE I (RS T,
JIE toll FESEARIIE, AAHUARIE SN, ShEEMER (R ERM MG TS MHRIRESE) MRE S,

A, FEUFNER AL 2T 4t Ji o JHHRE AL A 20 g 13 £EHFARE
R, I Hil A I piE Wi, SR AEDbsE AT B IO FU R R A B e S CHEE a2 /NI, 3

BERCNIZ W THURA T ITREAL AT AT A S5 e AT SR PRIB K S FEA RS 3, G Jo R 3SR
WA R TR 8, A ser, JEE XA B EANE RESME P, REEUKNT 200mg NE, B3
child-pugh 73 #1151 BExt ML A0 i 8 B RERFAEEAT X RS B T-80 CIR . FT A FEA ISR 4,
PUBETE, A BEn) DAt —20 SRR & DhRe N e kiR g —is ke

T BARHE TR E, R AR 1 iU A 1.4 il B 24 5 o 41

et AR — E S5 AR - FE AR I ZE (A AR HUEE K 2H DNA, R 16SV3-
1 WREFE V4 X 3k RE R 5l kAT PCR § 88 C LSl
1.1 AR5 % CCTACGGGNGGCWGCAG, TFi#5/% GACTACHV

HEHL 2023 2 HE 2023 FE 8 HE A HE =N GGGTATCTAATCC) . #1477 pid it 2%Zs i W e Jise v
RERBCHIZH 37 BIFFEALH EE (child A22 i, child  JkEHATAI, K H AMPure XT beads [A1 i 71 & 1A,
B 9 #il, child C 6 %) , LLRIFEI 36 FlfdmEERE . Pl A 5 AT BN A H NovaSeq 6000 Ml 4%
AHF T W TR %35 B RS 5 5 BB kg R HEAT 2x250bp X0, AN NovaSeq 6000
B, FlEdapEEH S ANRERISEZR R d it SP Reagent Kit (500 cycles) . Ja#biTHi#E. UM

#E (2023KY050) DADA2 % M, K7 51 5 2 08 7 K HR A LT
1.2 tAN. kAR (operational taxonomic units, OTUs) , %} OTUs /5%

(1) LA AR I Wibr #E 225 5UPLNT-16S #45 PEEAT YA Re, 2 — 2704 Alpha
RS2 PR 2 Sl E M OF G IZIR TR RS (2019 4 ZHE Y Beta ZFE1E, JEHTAHRIZERLE, HERA
B ) Ol SEESTE 18~85 % o H ATk iR s s IFi) 2L S0 B v 5 4 1) 22 S AL
REATATHUIR IR IT CIIF AR BAIT R IEIRIT 5D s 1.5 %itF o
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IRAEREA R TR B AR F G207k e sdE ey
ST IEAS A EE (Shapiro-Wilktest) , X T#F & IEASD
i, K t-test B ANOVA BHTALE L. T
ERSANERE, KA Mann-Whitrey U test 5% Kruskal-
Wallis test #E47 HE#C . p<0.05 NZEFHA S5 L. B
BYTH O HTE R SPSS Bt (A 25.0) #EAT.

2 R

2.1 A A4

36 e et FRZE N RER 37 (IRTREAb 2 2 1) 4%
ALT S5IWIEFLE:, Z RG22, M AST. SAHLT
. AEA. A4, /MR, PT 5 APTT L, %51
GRS (IR D 5 A=Y child-pugh 734%, child
A . child B A5 child C AR ALT. AST. Il
Bt E4HRS IR EGA, 22 3o gt 22 B LR 2D,

2.2 B K & AFIE

A EEM Venn EEIR, 4476 N 1T 75178
5t (ASV) Hf5 394 NME=HZ L, 1 4166 4>
ASV Hif5 856 /N7E child A 1A child B 412 [A] 3L,
3637 I~ ASV 147 421 MELE child A ZHH child C 4

Z AL, 2165 > ASV Hf5 421 ANEFE child B 411
child C H L, [EFERRZ, 4476 5] ASV H
7 child A #H. child B 4LFI7E child C 44T 1535 N
2311 4~ 839 MR 3104 (L 1) &
2.3 &4 piE A # Alpha % B 54T
P NBEY P E AT a0t . ARAE M RE it 2k 4y
Br, DU NBER PP & e A (L 2) .« 759
FlKF I, DUZET) Chaol F&$5 i AN [F) 20 5 IR 3 v 3=
BEAEREEZESR, HH 2ZC>Child A>Child B>Child C
(WL 3a) 5 1M Shannon #8375 Simpson 8% < &
SHYME Z R, RS R SR, Child A 4.
Child B 415 Child C 41/#) Shannon $5%{5 Simpson ¥4
IR FCT Z2C A, JFHIRYEH child-pugh 70445
XFEC SR, B G 2 DhRE 0 T B, 2 AEvEg b T
B (L 3b, K 3c) .
2.4 %4198 A 7 Beta S AWM
5T bray_curtis FH B HFE AT 75 1, PCoA
(PCoA1+PC0A2=19.9%) E%7x, Child A Z4H. Child
B 41A01 Child C HEH# S5 WES ZC 41 (LK 4) .

® 1 ERXRESECEEL SRR

TiH R FEXT AL (36 B JIFEA AL (37 B P-value
B n= (%) 23 (63.9%) 21 (56.8%) 0.534
W () 61.5 (10.0) 66.0 (19.0) 0.097
ALT (U/L) 20.1 (15.6) 18.7 (16.0) 0.886
AST (U/L) 18.1 (5.8) 39.1 (36.9) 0.000
IBil (umol/L) 113 (6.1) 24.1 (50.4) 0.000
albumin (g/L) 475 (5.0) 33.3 (7.6) 0.000
Ser (umol/L) 72.0 (25.8) 74.0 (42.5) 0.323
WBC (x10%L) 6.5 (2.7) 3.8 (2.2) 0.000
PLT (xI0%L) 231.0 (55.5) 103.0 (81.5) 0.000
PT (s) 10.4 €0.7) 13.4 (3.6) 0.000
APTT (s) 26,9 (2.2) 302 (4.9) 0.000
T2 % child-pugh D REELERIELE
i H childA childB childC childA vs childB vs childC childA vs childB childA vs childC childB vs childC
ERE () 69.5 (20.5)  62.0 (15.0)  60.5 (37.3) p=0.928 - - -
ALT (U/L)  18.0 (149) 228 (264) 169 (12.7) p=0.524 - - -
AST (U/L)  36.0 (33.7)  32.6 (65.0)  44.7 (48.5) p=0.578 - - -
TBil (uinol/L) 36.0 (33.7)  32.6 (65.0)  44.7 (48.5) p=0.001 p=0.031 p=0.002 p=0.801
albinniii (g/L)  37.5 (5.0) 30.8 (4.9) 26.6 (4.2) p=0.000 p=0.002 p=0.000 p=0.852
Scr (umol/L) 705 (34.0)  82.0 (455) 385 (177.5) p=0.300 - - -
WBC (x10%L) 3.7 (2.0) 39 (3.1 43 (9.5) p=0.766 - - -
PLT (xI0°L) 106.0 (61.0) 118.0 (173.5) 53.5 (55.5) p=0.160 - - -
PT (s) 12.9 (1.6) 13.7 (2.5) 18.7 (7.7) p=0.000 p=0.097 p=0.000 p=0.106
APTT (s) 28.7 (3.9) 304 (4.6) 467 (18.7) p=0.001 p=0.537 p=0.000 p=0.061

VE: ALT: WER¥ER: AST: RAEM¥EM: TBil: HJHZ X albumin: EEA: Scr: MALEF; WBC: BE40Mit#k, PLT: /Mt

K PT: HEMBGEINE; APTT: FB5-d e SN 1) .
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(Armatimonadota) . W& (] (Cyanobacteria) ]
BN AR N =ZH 2 R E R IFA R LE 5a).
FERKF L, ChildA 41, Child B 415 Child C 41
f*) Ruminococcaceae HliZfiE i #} (Oscillospiraceae)
Coriobacteriaceae. Erysipelatoclostridiaceae I 2% B
%} (Erysipelotrichaceae) « UM 1% £} (Bacteroidaceae) -
AR ICE Rl (Desulfovibrionaceae) =FJE 7Rz #T 1[4,
BT zC AH; T E R (Enterobacteriaceae) F
Streptococcaceae 1E —AMHAEALLH H [ F T ZC
H, HHAE =AM S, Enterobacteriaceae 5 7E
Child A ZHH &, 7E Child C A (LK Sb) .
MAEEAKF L, 5 ZC 440, ChildA 41, Child
B 20 A Child C ZHf#) Ruminococcus. Collinsella. 7 57
¥R W B ( Blautia ) .

Roseburia

Erysipelotrichaceaec UCG—-003. /MT B & (Dialister) -
B g AT W J8  ( Agathobacter )« F W/ Bk & @
(Subdoligranulum) . Faecalibacterium. Bacteroides-
W R JE (Prevotella_9) S FEX %, Jf HBEE HIE
fii & DIRe TR, A FERIZHT s
A, SRR EIR, = AL T Escherichia—

Shigella . Streptococcus 3= T ZC 4, {H=2H2 [H]Ff
TRKZER (KB 50 .

BRI T, FATIEGEEE T F L tops HIEHE, i
id Circos el Bl 7RI 2 AL 1B ) 7 ARG, e S o
MEEARE R A TN RG], DL &R AT TEA
(R AR 2 22 1) B A LE A1

MR LA, PR JE K L BrASil ) 60 = B B
= H 5 /NEEJE 4> 5l A Bscherichia — Shigella
Streptococcus «  Faecalibacterium «  Bifidobacterium 1
Bacteroides. FLH', Child A 2. Child B 44701 Child C
Z1H ff) Escherichia—Shigella 7 Eb 735124 21.60%- 14.45%
1 15.85%, T ZC 41 6.88%; 1fi Streptococcus
f£ Child A 41, Child B 4#1 Child C 4155514
12.69%- 11.42%F1 11.60%, 35T ZC 411 3.49%.
{H Faecalibacterium 1 Bacteroides 7% Child A 8. Child
B ZH A1 Child C ZHH () 5 LUAIK T~ ZC 41, Faecalibacterium
£ ZC #H. Child A 4. Child B 41H1 Child C 41 /7Lt 4y
A 10.75%. 5.71%- 2.04%7F1 0.78%; Bacteroides 7E
ZC #1. Child A 4. Child B 4181 Child C 4 (5 tb43 51
N 741%. 5.37%- 3.14%F12.53% (WK 6) .
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WEBE 17, Ruminococcaceae=J8 H ERTE AL, Oscillospiraceae=HlIZ /i £}, Coriobacteriaceae=2T A, Erysipelatoclostridiaceae=F12¢#F H %},

Erysipelotrichaceae=F1 5 22 % £}, Bacteroidaceae=fI T & %t, Desulfovibrionaceae=Mi i 5/l i F:}

, Enterobacteriaceae= 1 B}, Streptococcaceae=
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vl

-34 -

Bacteroides=1bL kT % J&  Prevotella 9= KK F &



S, MR, B AT, ZEO0h, WE, X, SKIBEE, X% JFASEAK 583 1 T TR R R IR 7T

Bac\e:oides

o
o o i
el

o

. Escherichia—-Shigella

. Streplococcus

. Faecalibacterium
Bifidobacterium
Bacteroides

6 BIKFFhEEEE

e FEERA S ETE topS BITTCA SIS R E(S B, A7 B R LR BRI A 445 B, BT by AR SE , RonF e, ASPT & v
A, RoRFFEHK. Bifidobacterium=XUE AT )& .

15
D
e
§ 10 Group
§ childA
® childB
.(:; childC
&

5

) EiLi—L_ R

Bacillaceae

f

Lachnospiraceae
f_Monoglobaceae

Coriobacteriaceae
f_ Butyricicoccaceae

f

f _Anaerovoracaceae
f Pseudomonadaceae

f__ Erysipelatoclostridiaceae
f _Firmicutes_unclassified

f _Clostridia_UCG-014_unclassified

7a  =%A child SAERKEHFHER S

-35-



E&E’[ﬁ, 1%7%1 ?:‘B%’ 'ﬁ]‘%ﬁﬁz’ %‘[L‘lrllfl\i E‘El%wi jl”ﬁlu g&“[)ﬁ%\; j”%

JFASEAK S8 (1 T TR R R IE O 7T

2.5.2 B JEACTZE TR

HRAE VAP SR 3 B2, X AN[E] Child 73 20 583 T
TR 45 F 11T Mann-Whitney U test 56, ik P
{E<0.05 7 57 14 J& . M ChildA 4. Child B #. Child
C XfHegi Rior, HEfE&Thaez, BKFE L,
Erysipelatoclostridiaceae. Coriobacteriaceae I &I,
P {E 43 7124+ 0.03 A10.02; 1] B4 5 £ ( Lachnospiraceae )
REAHEACHR ZE R E RS, FERSNEE, PE
M 003 (WE 7a) . JBAKF E, Collinsella .
Fusicatenibacter = 4% (JLE] 7b) , P AES4:
0.02 #1 0.04.

2.5.3 RAEHEHT

KH] LEfSe 73 #0f BT 73 25 5 e A EAT 40 47 5
HE— B0k R F Child-pugh 4R A R B . 45
7R, Child A 2L EEJEN Clostridiaw Collinsella.
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