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Effect of live combined Bifidobacterium triple viable capsules on chronic
hepatitis B patients with non-alcoholic fatty liver disease and its impact
on carotid atherosclerosis risk based on the gut-liver axis and immune
regulation

WU Li-meng, LI Wen-ting, KONG Lin-ling, YAO Jian
(Department of Infectious Diseases , Nantong First People’s Hospital s Nantong 226000, Jiangsu »China)

[ Abstract] Objective: To investigate the effect of Bifidobacterium triple viable capsules on the efficacy and carotid athero-
sclerosis risk in patients with chronic hepatitis B (CHB) complicated with non-alcoholic fatty liver disease (NAFLD) based on
the gut-liver axis and immunomodulation. Methods: 130 CHB patients with NAFLD were divided into an observation group and
a control group according to different treatment methods,with 65 cases in each group. The control group received conventional
comprehensive treatment,and the observation group received Bifidobacterium triple viable capsules in addition to the treatment
of the control group. After 6 months of continuous intervention, virological response, liver function [alanine aminotransferase
(ALT) ,aspartate aminotransferase (AST) , y-glutamyltransferase (GGT), total bilirubin (TBIL)], liver steatosis and fibrosis

[controlled attenuation parameter (CAP), liver stiffness measurement (LSM) ], intestinal flora indices [ relative abundance of
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Bifidobacterium and Enterobacteriaceae, flora « diversity ( Shannon index) ], intestinal mucosal barrier indices [ endotoxin
(LPS) ,diamine oxidase (DAQ) ,intestinal fatty acid binding protein (I-FABP) ],inflammation and immune indices [ high-sensi-
tivity C-reactive protein (hs-CRP) ,tumor necrosis factor-a (TNF-a) ,interleukin-6 (IL-6),CD4" /CD8" ratio, regulatory T cell
(Treg) proportion,and carotid atherosclerosis risk indices [ carotid intima-media thickness (CIMT), carotid plaque detection
rate, maximum area of carotid plaque, carotid hemodynamic parameters peak systolic velocity (PSV), end-diastolic velocity
(EDV) ,resistance index (RD ] were compared between the two groups. Results: HBV DNA level in the observation group after
treatment was lower than that in the control group (P <C0. 05). Serum ALT, AST, GGT, CAP, and LSM levels in the
observation group after treatment were lower than those in the control group (P<C0. 05). There was no significant difference in
serum TBIL levels between the two groups after treatment (P >>0. 05). The abundance of Bifidobacterium and Shannon index in
the observation group after treatment were higher than those in the control group.and the abundance of Enterobacteriaceae was
lower than that in the control group (P <C0. 05). Serum intestinal mucosal barrier function indices LPS, DAO, and I-FABP
levels in the observation group after treatment were lower than those in the control group (P <C0. 05). Serum inflammatory
indices hs-CRP, TNF-a,and 11.-6 levels in the observation group after treatment were lower than those in the control group,and
immune indices CD4" /CD8" ratio and Treg cell proportion were higher than those in the control group (P <C0. 05). CIMT
thickness and maximum plaque area in the observation group after treatment were smaller than those in the control group (P<C
0. 05). There were no significant differences in carotid plaque detection rate and carotid hemodynamic parameters PSV,EDV,
and RI levels between the two groups after treatment (P >>0. 05). Conclusion: The addition of Bifidobacterium triple viable
capsules to standard antiviral therapy can regulate intestinal flora balance,repair the intestinal mucosal barrier,inhibit systemic
inflammatory response,improve immune disorders,thereby enhancing virological response in CHB-NAFLD patients,improving
liver function, reducing liver steatosis and fibrosis,and delaying the early progression of carotid atherosclerosis.

[Key words] Chronic hepatitis B; Non-alcoholic fatty liver disease; Carotid atherosclerosis; Bifidobacterium triple viable
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P 1A 0. 624 0.025 0.856 0. 857 0.774 <<0. 001
gR7
PSV(em/s) EDV(em/s) RI
25
YRYT T BT A JRIT T BIT A JRIT T RIT R
ML (n=65) 98.67416.42  96.93-+12. 919 31.9546.91 31.65+6. 22 0.69240.10 0.67=40.08
Xt B4 (n =65) 97.90+14. 77 97.35+13. 68 31.8345. 80 32.144+5.53 0.7020. 09 0.6940.11
X/t Al 0.281 0.180 0.107 0.475 0.599 1.185
P14 0.779 0.857 0.915 0.636 0.550 0.238

DP<C0.05,5 R 4L 77l s 4k,
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CHB /& 1 & 1T %2 95 B 35 2 1 B Y BT % & 1)
—Fof MR 8 RE MR L B Gt R 2.9 /2 A
JEYIZ R B TR R T 0 AT X, R LA
PeR . 1 NAFLD ) % A ) 3= 22 5 00k S AR 28 &
TR YA G A BR A R B R4 Ll #, Hart
BRI e e AR R EE R M Y, CHB 5
NAFLD A7 B %k 3 B4 2 I 90 19 3 22 115 IR 4
fiE 35 AE 9 BE AL 1 AR 1R T R AR - T
FE[w] 1 5 800 I 46 405 455 5, DA S 3 P o
RO M R AP IR YT BOBE AT AU HBV
(4 2 i AHG NAFLD A0 2C 19 AR5 5% T 4i i s i
DURR I 22 58 M AIK 4% i 56 ) T 179 2 3% 1 FH A B e
PLSE 4 R I Ak . BRI, R R B0 22 H 5 T T
U2 5 Z s B0k R %) A B 3R 9 SR B L A XY i
FEM VIR o LAk - A A 12 R R
HLI Hp 0 SC BV FH 8 W 9 4B 7R o B 3 il A 3 R A
o 766 W5 o o oy e 5 S L 51 & 1) o8 B MLGE £
RRAE HE o0 JFHIE R RE 2 N B 38 2 8 DA e AR 25 6L Y
B &M, R T MR N
CHB &3 NAFLD W28 &R T 848 T8 a0 7 1a .
U FF P = 356 36 TR il 700 1 A SUBE AT T L I TR FL AT
W5 Bk — RO R A S B B
72 PEAR VAR RE T, A 45 5 S P10 S D TR A R
b I 38 B B VR0 AL AAR fe 928 B BT DA B o IR Y R AR
4G, D[R] R S 25 1 T 4 55 108 A oG B 5 40
R AS T BLER Y, S s b R (A T i T

ABEFE R L TEH BB BEIR YT P R A
XU AT P = 106 7% B )L B R T RE I CHB B
HBV DNA #% & . SUBE AT B = 5K 36 B AT A 3 o WLk
GPE Y TR THR W BR AR 1. ik — 4
HR B %) LA T PR ML ) 25 A B AT A S AR 28R 40 i 4y
b5 A B 5 F SR R 005 0 R AN B 7 L DR T Al
J Ty i o st LA G T 2R A . 7 2 2 B
It AR T B IF I BE#8 4% ALT.AST.GGT /K
AR T X 4H, H CAP FI LSM F &, 2R 1Z T &
TE L% i I N RAE Wl 56 1 05 28 42 , 3 2% T &1 44 Ak ik e
5 1 B U EE . SR AR B R RN A9 T B R fE 3 T
PR A8 H— 25 70 WA B 18 52 1 3 2 57 i 1)
fil D R R 5 4, b it 40 N Kupffer 40 il BF
9K By 4 48 i B B 7 5 G LB AT AR AR 1 2
MR T TR S R R, AN AN BB 6% A0S ML 1Y B 5 2R
OB L A T O G BB SZR L, R R
ST EF 4EACN 5 e A L B 38 B A ) A ] Re i —
AV AR T B AR, 48 vk e B X 2 AR S
s s AR 2R AL, R ML I R A R T 25 AR

5 B A T E A 2 T R A T AR RS 1 R P
JFF 7 He 5 T U 465 Ja) 0 T 1) 2 B e g

R THURYT G . A WE R T WA 4 18 I B
F ¥ Shannon $8 50T & L 878 B RE o ZFEPEKE 15
2 238 [R) I B TR 2E 1 20 T 8 R BLIEE A B S5 A 25 T
P AT 3 B B S 1 T R AT TR R A A% R B0 TR 1Y
R D00 R G R R . U R 5 R ) B T, R
LA B LW LPS.DAO K I-FABP /K- 34 %5 1
3 AR, ot LPS ZKOF R B 3 0% i 18 58 33 M
L 0THKRE T NTER S M DAO E R bt
7 e S 5 A M 1) S A g, G KT BRI 2 I 86 IS 45 4
B T1E R T-FABP 1R W b Bz 4l i 4653 05 b 7 4, 3L
R — A E S0 B 4 AR AT T B . —
T AR AN FE A4 XS FT TR = 56 T 1 7 i T PN S B0 A A
S5y, 5EARBIE R BEAEMH RSN S E
FEW) 5, I 0] BE A A 2 U 0 TR R A P ALY . B
il i AT TR R 45 1 A 800 T 09 S E , DT O A i A AR
GER 5 5y — 5 THDORUSE FT B 38 S I A I AT 4 A LA
TR AR R AR I K B N T R L UL AR ) RE S A
P R A e 5, 88 Occludin, ZO-1 % 8%
T B MY 2R 3R 5 2 % E T BRI 1 S L X
EMEZL A DAO 5 I-FABP /KT B 5 5 5L R 5 1
A B 22 R PE R ZE R R & 3 E EAE  , Shannon 38
BT e TR A TR 45 R RS Tk B R RO B A S
ZA 40 1 < T B 8 AR LA FE AT A B0 B R
HAE TR R B A O SRR M
TR B SR AR AR BT R YT S I R4S
¥4 I 5t B T BB AH SC 38 A5 3 K DL 38 ok, R R —
PR 75 R W ME LA S0R T CHB & Jf NAFLD 3
W - R o sE 2L .

AR FEAE S L W6 B WUk FF B — 363 TR T 190 AT
fi CHB &9 NAFLD /& HLi& R % H F hs-CRP,
TNF-a.,I1L-6 ik, 2 @41 CD4 " /CD8 " T ik
A LG AE . 3G /0 Treg LB, RGEH R TIZITENG
T B A R ) A O 4 B M g SRR SR E I 52
g tr, HObENLR AT m H—
T 756 MBS I A A ek /L T o DR AH O Ay AR X ) o,
) R 2 T A% A0 M 5 I A P B A N BEL DT R S
PESRAE A 8y 5 H =, BB AT T & 5 G S 4 5 O] 9 AR
FH 90 40 e % B W7 R 1T 42 08 Treg 40 i 386 5% 5 2 g
T A6, 12 40 R R 7 4t R fo 2 it 32 K Bl sk B R R TP
BT CD4T /CD8™ A& L AL
A 200 928 2 AT 4035 A B 3 SR BE T PR BE T L DR
A S A . TR LI T B = 6 3 T ) 5 X
CHB-NAFLD & 2K M5 1) 5o 3% RAERE L T
WA EEAEH . (A1 CHEM 2.7 CHB-NAFLD 4t
B L I 6 AN A 25 AR i B IR T R 5 Bk
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