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Effects of combined probiotic adjuvant therapy on efficacy and immune
function in elderly patients with heart failure
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[ Abstract] Objective:To investigate the effect of probiotic adjuvant therapy on efficacy and immune function in elderly patients
with heart failure (HF).Methods:103 elderly HF patients was selected and divided into a combination group (n =52) and a control
group (n =51) according to different treatment methods. The control group received standard HF therapy, whereas the combination
group received adjunctive oral probiotic adjuvant on the basis of the control group. Following 3 months of continuous intervention, param-
eters including cardiac function,immunological profiles,nutritional status,exercise tolerance,and quality of life were compared between
the groups. Results: After treatment,the ratio of early to late diastolic mitral inflow peak velocities (E/A) and left ventricular ejection
fraction (LVEF) in both groups were higher than those of before treatment ( P <0.05) ,and the combination group was higher than the
control group (P <0.05). The left ventricular end-systolic diameter (LVESD) , N-terminal pro-brain natriuretic peptide ( NT-proBNP)
levels in both groups decreased (P <0.05) ,and the combination group was lower than the control group (P <0.05). Immunoglobulin
G (IgG) ,IgA,IgM levels,and Mini Nutritional Assessment-Short Form ( MNA-SF) scores in both groups were higher than those of be-
fore treatment (P <0.05) ,the combination group was higher than the control group (P <0.05). The 6-minute walk test (6MWT) dis-
tance in both groups was greater than that of before treatment (P <0.05) ,with the combination group showed a longer distance than the
control group (P <0.05). The Minnesota Living with Heart Failure Questionnaire (MLHFQ) scores in both groups were lower than be-
fore treatment (P <0.05) ,with the combination group showed lower scores than the control group (P <0.05). Conclusion: Probiotic
adjuvant therapy effectively improves cardiac function,immune status, and nutritional parameters in elderly HF patients. Additionally,
this combined regimen demonstrates positive clinical significance in enhancing exercise capacity and quality of life in HF patients.

[ Key words] Probiotics ; Standardized anti-heart failure therapy ; Heart failure ; Cardiac function; Immune function ; Nutritional status

ESWMAB: 2R ARFAESTTH (2008085QH371)
EERE N XIFE (1981 - ), 4, @ EAFEN, E-mail; happyday5192025@ 163. com



$40 % 58
1000 2025 4F 8 J1

JIldt E Z Bz = 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 40, No. 8
Aug. 2025

0> F1 5 4 (heart failure, HF ) /2 L0 % 22 1L D) €
Z PR R B 22 2R IR IR 28 A A, & AEALET S K0
JUE 25 BT PE 45 02 M A RE R N K A R 2R 0 T K
2 Bl BP0 I A R R OR
B B, HF A A Bk 2 3t 10 A 450 1) 5 B Bk 4, A
S Qo PSR A e S =7 N S SRS B =R E S R |
HEAT M Ty fiE 5 AR 3 R K AR AF T &, B R 9T R
P ORI HF B LR RSB T s, H
T2 EREL B EEK T REEFY, & MA
F1 22 % Ak R e, 42 BK9E Bl N IAF HE B3 B i
PR KSR HAERE N BAEBER T
e B A 2E T R AR 3 1 AR R L T AR R R R T
AR LG5 K g 18 T A= W e v R A fuqs 2
R Mg o H a7 skt %
T, &b 78 55 A2 AT A A0k K RGO IR ZS ) Fn 2 fig
AL AR SR I PRATF S0 52 7 11 IR 25 248 0 HE B3 (0 1
T TR O R A S AL A T
598 R, RE R EDT HF 3697 7 R E B e %
&R AR5 25 B AR T MR 6 =2 R G216

MR . ASBIE S B TR AR 1T 4 28 T Bl B I6G J7 X 2 AR
HF 538 97 280 b S 2 D RE B 52 ) o

1 #ZMEFE

11 —gaER

PRI 2021 4F 6 H & 2024 4 6 H 2 BE R K%
B TR W M 2 B2 AT 11 103 {1 2 4F HF 8 3% 9 BF 58 %t
G ARIEIT RT3 NI E A (n =52) B X IR
H(n=51), ROFFATA(H/RERET), BEM
TR PR — R e, 2 RS2
X(P>0.05), WL 1, AR (1) 4 HF &
WikmE"' 5 (2) 4E I =65 % MR (3) EE 4
L0 ERT 2 D ITRE AR T ~ M4 (4) Wi FE =6 4
A (5) IR %R o2 8 . HEBR bR (1) 77 77 S K4k
OWER O MEFAR S (2) 3 MAEZEERT
Wi (3) AIFE BN ; (4) 21 CH % (5) &
IR GE S TE R GEBR 5 (6) Ak iR B 5 (7)
JIF B A R B D BN 4

F1 HHBE—MEABER[x£s5,0(%)]

g1 (%) A BMI(kg/m?) PR (4 GEIL

. 4@ 5 0L Wi PR 9%
A (n=52) 70.60 +3.24 29(55.77) 23(44.23) 22.81 £1.56 6.23 £2.25 33(63.46) 15(28.85)
XHHEZH (n =51) 69.90 £3.25 30(58.82) 21(41.18) 22.95 +1.60 6.51 £2.16 35(68.63) 14(27.45)
t/)(2 {H 1.086 0.098 -0. 446 -0.643 0.306 0.025
P1{H 0.280 0.754 0.657 0.522 0.580 0.875

1.2 A&

Xf REZH B 4 TARMEAL HF 3697 738 864 T
B KA (iR <3 g/d, Wi fk <1 500 mL/d),
X BFEHITRE Hig sh48 T 5 1 MRFCHZE K 4 ik
Jr (R 3 24 M0 4R A1 e 0 A B A m) BT bl 25 T)
10 mg/ ¥R, 1 W/ d, 8wk ZEoK R (b1 5 0 2401 A PR
AT])20 mg/ YR, 1R/ A SRR Fr (24 4R 14145 A
AT PR 7] )20 me/ YK, 1 R/ d s M A (B B2y
R T AR AHE),0.125 mg/W, 1 W/ d; ¥
it 45 0 3B R (Je st A 25 R A W) B0 4R R
25 mg/ I (BRI A LK) 1 R/ d L A 2 JE
I YRR, 38 A N A AT T 32 e KR o 3R R
EFEIE IR % B i ((AstrazenecaAB ) , #) 4 ) i 23. 75
mg/ W, 1 W/d, B2 AR 1R, B2 R
A A2 5 KR i o R A AL 0 B S it [ B 1T R
XUBAT B =056 0% B R 3 ( R fR IR 2y ) A R A W)
BT .4 /G2 W/de HESHRYTS A .

1.3 WMEIEHR

(1) DI RE IR IT T LB 3 M H R RH
EPIQ7C M2 Wr A% (7 ==, KA ) I & &F 5K 5. 1)
) AR IR W EE A (E/A) 20w G Ay
B(LVEF) ZOE 4 R A (LVESD) . (2) 1f
T N A s il A 50 I L (NT-proBNP) - 36 7 B & IR I
34 HJE R AL ROt e i e, R & | b
RGO A BRA W (3) S D RE 167 1 MR
P3N JER M e i kg R E G
(1gG) IgA [IgM 7K, 1250 & 1 B g st @t i AE ) 1T
RATF A RA TR . (4) EFRDL AGT7 T SR IT 3
A JE R 08 37 9 2 %~ 1 & (mini nutritional
assessment-Short form, MNA-SF) ¥4 , 0 35 6 4~ 4%
H MBS 0 ~ 14 73, 3 8080 4 7 8 77 R B
o (5)BEsh AR ARIT AT MIRYY 3 A AR T E
)52 h % 6 min #1715 (6 minutes walking
test, 6MWT ) Il % , B B Bk < 4 75 32 3 2 AR 8 4.
(6) 4= 1% Bt - 3R 97 1T SR 9T 3 S HJE R W e O



PUESIE

it A R B IR 7 X S A ) T e B 0T AR R S T RE B S T

1003

N0 F7 vl A 1 B EE 0] £ ( minnesota heart failure
quality of life questionnaire, MLHFQ) il 52 , f37 21 4~
FH RO R R R AR T T 2
1.4 FFZESWH

K H] SPSS23.0 4 X Ho 4 1 47 4b B 5 43y
T PERAT G IES M By 2257, A (x £5) %
IR AT FAR AT ST RE AR ¢ G, 2 Y AT X AR
A o K5 VRO A [ n (% ) ] R, AL 1A] L 84T
SEREAR Y KB . P <0.05 R RA SRR X,

2 HR

WA BHELINEELL R

YRITHT, P4 % E/A (LVEF [ LVESD %, 2%
FEGIT¥E L (P<0.05), KI7 3 M HE, WA
BH E/A LVEF ¥ 745 (P <0.05) , HEK G 41 T
FHRZH (P <0.05) ; LVESD ¥R (P <0.05) , H Ik
G T XA (P <0.05), WHE2,

2.1

x2 FWHBZEOIRELR (v xs)

415 E/A H{E LVEF (% ) LVESD( mm)

bEREgi] HwIY3 A A A bEEEgi] WY 3 A AE RIT WY 3 A A A
WA (n=52) 0.80 +0.09 0.99 +0.077 41.50 3. 11 48.92 +3.740 54.67 +5.66 43.10 +4.86%
X HEZH (n =51) 0.81 £0.09 0.920.077 41.27 +3.08 45.63 +2.88% 54.35 +5.99 47.98 +5.12®
1 -0.682 5.264 0.370 5.005 0.279 -4.964
P 1Y 0.497 <0.001 0.712 <0.001 0.781 <0.001

DP <0.05,5 Bl 234 75 T 4,

2.2 THHEBEIMF NT-proBNP 7K F Eb 5

TBYT AT, YA H LV NT-proBNP /K P [ 3K,
R FEL(P<0.05), RT3 MAE, M
2H A8 I NT-proBNP /KF AL (P <0.05) , H
BRA AT AT (P <0.05), W& 3,

R3 WHBEEME NT-proBNP K EELE (x +5,pg/mL)

BTl HRITHT W3 A ARG

2231.66 +281.347
2 545.97 +309. 527
-5.395
<0.001

BAH(n=52)
IR (n =51)
18
P1H

3 868.97 £296. 05
3 849.49 £327.50
0.317
0.752

DP <0.05,5 F 4% 57 7 He 32 o

MABRERBEIRELLER
RITHT, AL 156G TgA IgM JKF H gL, 72 5

2.3

TGeit2# (P <0.05), JAI7 3 AN HJE, P4 R
# 1gG IgA [TgM K-35 Tt (P <0.05) , HEE & 40
o TATRERAL (P <0.05) , WK 4,
2.4 WMHABEEFRRILE
JEYT T, PIZH R % MNA-SF 14> b, 2 5 4%
W% EX(P<0.05), JI7 3 N H G, WA B #H
MNA-SF 43478 (P <0.05) , H A4 & T X I
H(P<0.05), W&ES,
2.5 MASESHNEREFRELREK
RITHT, AL B B 6MWT JE B MLHFQ ¥4 kb
B, EREGIFEL(P<0.05), 073 MAJE,
P2 E OMWT JE g5 ¥ 38 fin (P <0.05) , HIE A 4l
T X B2 (P <0.05) ; MLHFQ $¥ 53 BIFEAR (P <
0.05), HEKA UMK T XTI (P <0.05) , WLk 6,

R4 RABERBMBELR (v xs,0/L)

13 IgG IgA IgM
i) A ; A ; A :
AT HI Hr3 AR R ITHI HIr 3 AR R i fir3 AR
WA (n=52) 11.35+1.12 13.70 £1.25%Y 2.52 £0.32 3.21 £0.267 0.90 +0. 09 1.25+0. 11©
X} HELH (n =51) 11.45 £1.06 13.19 +1. 037 2.59 £0.30 2.90 +0.257 0.89 +0.08 1.10 £0. 11
Al -0.469 2.286 -1.161 6. 308 0.777 6.782
P4 0. 640 0.024 0.248 <0.001 0.439 <0.001
DP<0.05,5 B 4L 57w be 42,
xRS HMABREERRRLERE (xxs,9) R6 MABREEIMERETRELLE (v +5)
25 bEgadil WIT3 MG 6MWT(m) MLHFQ(4})
el (n=52) 8.00 =1.57 10.60 +1. 199 il
. AT A 3/\ F A A 3/\ f’
X\T,ﬂﬁéﬂ(n:ﬂ) 816 +1.62 9.69 41,220 697 i (uﬁ [ﬂu’ mﬁuu (uﬁ [Hl/—l\
L ~0.499 3820 BAM(n=52) 337.21£26.99 461.00+40.25"  67.54£5.72 45,40 +4.81"
P 0.619 <0.001 WA (n=51) 341.41£29.27 429.86+26.66%  67.57+5.62 49.18 +5.487

DP <0.05, 5 B 2894 57 47 bo 4,

-0.027
0.979

-3.715
<0.001

1f
P

-0.757
0.451

4.619
<0.001

DP<0.05,5 F 4% 57 i ik,



40% H8
1004 2025 4F 8 J1

JIldt E Z Bz = 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 40, No. 8
Aug. 2025

3t

HF By A tILi 6 M 22 3 A BAE T, ol R+
W HAT iR AR L R R R L
Wi FA 97 45 #2018 ) 1 B LY Ak £, HE (9 45 o
FEIRYT 7 58 I 18R w5 R R ) (0 25 4 B e AR
S SR (50 LIS 46 07 ) il 4 R o 3R e Ak i 41 11
N5 B A2 A4 B 70 B [R) O] 48 1 28 PN 4 0 ) il R T
225 W (5% f 06 I U O RE CBR ) 5F . ARk, B A IF
TR W R e A 2 A T Al A S
JEZ 5 HF i B R, B9 AR &M, 4524
BT IR R T 4B 28 HF S 3F R 09 T 10 07, iX
i HF BFIG YT 7 2 i S 4t 1 o B

TEARBFGE o AT X R4 B A AR BRI IS
E/A \LVEF #%f B 40 7+ %5 (P <0.05) , LVESD X Ifi
1 NT-proBNP /K580 A FRAIK (P <0.05) , #&7R
PG s B W IR T — L e T HF B .00
RERAS, /- AT L AE AL P REn T “ I i — 0
B BTN HE J8CF AF A 10 R BE 7K i 1 ¢ s g g
B g W] S B R W S 6 AL, Ak T 51 R N
B MLRE T80 4 B R R, 2o o B I AR AE A 5
A3 2k 451 N R A0 B ) e ) R I S A T 1 gk
7T 5473 2o JUE £ 65 K R T3 68, T 4 2 T o 550 1 107 FH 3
T VR 9 i TE R A P R A A, T P AR AR,
M 25 #5022 Pourrajab 45 BF5Y
R, 15 A IR YA R T ot HE B 1 R AE RS
Fo 9 Bz S AE B Ak 2 T R LR 5 8Lk BF 5T X
%, RIS t5 A2 A AT AR L 0l 3 NT-proBNP
KF,

AN AT 5E kB, Bk A 41 R R IR YT R TE 16
IgA IgM 7K 37}z MNA-SF 343 J5 i 8 2 AL 3 (P <
0.05) ,GESE T g5 A R X T % HF 8% sz D g )
B RS Ty T BRI AE T, 9 H R IR AT g S AR BF O
SR FH A RUIBE FF DA = 366 0% TR A 500 (& SUBE T B LB TR
FUAT B B 36 W 3R B ) 3 o SO AL & FEVE . — 7
T 36 ok R A T 1 o A g I 2B M B
TIRe ; o5 —J5 1, A = P 2L R/ i 2 T Ak P i
ORSE (R HEA= 2 D Jem ¥ i (45 8% VB2 1
AR IR BARAE SR RS R B, 25 2E T A A
J7A RT3 HE B 1 S ThREFE 4 s Yu 257 4
GEREIAE HF B85 (0 TR 45 31 b 48 0 25 2 781 55 78 9%
115118

iz ) DI RE AN RE EDULIR B HE £8 3% 5 0% iF e i
JE LIRS B LA D e 1R K 38 5 7 ACBE UK

FEAEB LB HF B WA e 5 it oS
55 A EAEWERE T OB RCR A SR T RS R
2 IR AR A 3 B DR IE B Th g S AR
6 VA SR [ g9 A HF B i IE R MR &R, A
W a3 BRI A 4 6MWT 5 MLHFQ 43
HEAHL(P <0.05) , il GEIH A F £ A= o il 77 48 F+ T HF
BEBRS MG, O hBEsGE 5 A A TR
i3z i 0 Bk 5 B fer , WARE 2 T HF B 142
ZHE ) 5 R 4R Tt . Karim 2572 DL HF B
RWFFERT G, K BLAE I %5 AE TR A B o H S B ) R
(BAHE & &) BRI BT WL E W & A4
KRG 5 B 45 2l o A O e BR, g 4R A M) T ek
% HE BB AR 0 i i, AR 458 5 Z A .

Zr b, DR 25 AR WK A A HE AL Bt HE 3697 Al A
B sE EAE HE BE O TR R DI RE K OE SRR,
HZEAIGIT 7 B4 T F HF B s s Uihe A
TG ot H AT B R

&% ik

[1] Rees OL, Wheen P, Anderson LJ. Updates in heart failure[ J].
Clinical Medicine,2023,23(5) :432 -436.

[2] Savarese G, Becher PM, Lund LH,et al. Global burden of heart
failure:a comprehensive and updated review of epidemiology[ J].
Cardiovascular Research,2023,118(17) :3272 - 3287.

[3] Beghini A, Sammartino AM, Papp Z, et al. 2024 update in heart
failure[ J|. ESC Heart Failure,2025,12(1) .8 —42.

[4] Petruzziello C,Saviano A,Manetti LL,et al. The role of gut micro-
biota and the potential effects of probiotics in heart failure[ J]. Me-
dicina ( Kaunas, Lithuania) ,2024 ,60(2) :271.

[5] Radford-Smith DE, Anthony DC. Prebiotic and probiotic modula-
tion of the microbiota-gut-brain axis in depression[ J]. Nutrients,
2023,15(8) :1880.

[6] Gan XT,Ettinger G, Huang CX, et al. Probiotic administration at-
tenuates myocardial hypertrophy and heart failure after myocardial
infarction in the rat[ J]. Circulation Heart Failure,2014,7 (3):
491 -499.

[7] = RWM, k=I5, 5%, 1R AR B8 k0 ) il B %
T 1 AR S B e S AT [0 ] ST PR B 25 2% 7K ,2024,28 (9)
73 -1717.

[8] T, # %% BB, 5. T 18 B RF AR & O & I O s A T i
AR AR R T AR SE [T]. 754 B2 4%, 2021,45 (6) .
443 —448.

[9] McDonagh TA,Metra M, Adamo M, et al. 2021 ESC Guidelines for
the diagnosis and treatment of acute and chronic heart failure ; De-
veloped by the Task Force for the diagnosis and treatment of acute
and chronic heart failure of the European Society of Cardiology
(ESC) With the special contribution of the Heart Failure Associa-
tion ( HFA) of the ESC[ J]. Revista Espanola de Cardiologia
(English Ed) ,2022,75(6) :523.

[10] Gallo G,Savoia C. Hypertension and heart failure : from pathophysi-



PUESIE

gt A TR B IR ST 0 8 AR )

B IT R e P DI RE Y 5 T

1005

[11]

[12]

[131

[14]

[15]

[16]

ology to treatment[ J ]. International Journal of Molecular Sciences,

2024,25(12) :6661.

AR A 0 VB o 20 S s AR A, T R R T P 2 0
N LA E R 2, PO NERRERBREN . PEOT

12 W AR 9T 46 e 2018 [T ]
(10) ;760 -789.

rp A I 4% K, 2018 ,46

Paraskevaidis T, Xanthopoulos A, Tsougos E, et al. Human gut mi-

crobiota in heart failure;trying to unmask an emerging organ[ J].

Biomedicines,2023,11(9) :2574.

WA T 896, 2 R0 L TR 75, S5 i AR T X ) 0 R B R
BRFACHE™ 4 AL = P e T HBCR A LT ] Ol 51

#,2023,42(6) :515 -519.

Karmazyn M, Gan XT. Probiotics as potential treatments to reduce

myocardial remodelling and heart failure via the gut-heart axis:

State-of-the-art review [ J ]. Molecular and Cellular Biochemistry,

2023,478(11) :2539 -2551.

Chen AT, Zhang J,Zhang Y. Gut microbiota in heart failure and re-

lated interventions[ J]. iMeta,2023,2(3) :el25.

Pourrajab B,Naderi N,Janani L,et al. The impact of probiotic yo-

gurt versus ordinary yogurt on serum sTWEAK,sCD163, ADMA,

LCAT and BUN in patients with chronic heart failure:a random-

ized , triple-blind, controlled trial [ J]. Journal of the Science of

Food and Agriculture,2022,102(13) :6024 - 6035.

[17]

[18]

[19]

[20]

[21]

[22]

(23]

(Y %5 H #9 :2025 - 02 - 07

AR, SK DS AT A HE B L AF . £ AR TR IR 4 o 15 v AR E il R SR
PR 5 5 310 WU B 8L P 36 7 BOR [ ] ST I R B2 24 2
,2023,27(24) .48 -52.

BRIRAE, PhUE V6. 55 2E T 4 B R B BUVA T O B I OR R A
FEPRAE AR AT A [ T] .t 5 B = 27 45 8 30 H%,2020,20 (66 ) -
83 -84.

Yu X, Chen Q, Lou IX. Dietary strategies and nutritional supple-
ments in the management of heart failure:a systematic review[ J].
Frontiers in Nutrition,2024,11:1428010.

JLIRAT , XU B REY L 45 . AT 408 Sh 00 Ty v SR O I B
SRVEMSHLRBFSE [ T]. e i 48 9 2% 5, 2025,53 (1) .
96 -100.

RN R, MR B MO Ty 5 8K T 4 R B
JSZ GO 5 A 0 BT A PR [T, AR R AR 2 AR BN A
&.,2024,23(10) ;729 - 733.

Karim A, Muhammad T,Shah I, et al. A multistrain probiotic re-
duces sarcopenia by modulating Wnt signaling biomarkers in pa-
tients with chronic heart failure[ J]. Journal of Cardiology,2022,
80(5) ;449 — 455.

KB, T A R AR IR T MO S
A T3 i A 1 B (11 R
19(3):210 - 212.

U 18 M 0 T T IR R
RATSE [ T]. rp 8GR fe 5 2 245, 2017,

& Bl B #1:2025 - 04 - 24)

(_E#258 985 TT)

(6]

(8]

[10]

[11]

[12]

[13]

ZS F B 4k - http : //www. nsme. edu. cn

Liu S,Liu P,Zhu C,et al. FBX028 promotes proliferation, inva-
sion, and metastasis of pancreatic cancer cells through regulation of

SMARCC2 2023, 15 (12):
5381 - 5398.

ubiquitination [ J ]. Aging,
Qiao X, Lin J,Shen J,et al. FBX028 suppresses liver cancer inva-
sion and metastasis by promoting PKA-dependent SNAI2 degrada-
tion[ J]. Oncogene,2023,42(39) ;2878 - 2891.

Cai L,Liu L, Li L,et al. SCFFBX028-mediated self-ubiquitination
of FBXO028 promotes its degradation [ J].
2020,65 :109440.

Cepeda D,Ng HF, Sharifi HR, et al.
the SCF ( FBXO) (28) ubiquitin ligase promotes MYC-driven

Cellular Signalling,

CDK-mediated activation of

transcription and tumourigenesis and predicts poor survival in
breast cancer [ J]. EMBO Molecular Medicine, 2013, 5 (7) :
1067 - 1086.

Phillips E, Balss J, Bethke F, et al. PFKFB4 interacts with
FBXO028 to promote HIF-1q signaling in glioblastoma[ J]. Onco-
genesis, 2022 ,11(1) :57.

Tian LY, Smit DJ, Jicker M. The role of PI3K/AKT/mTOR signa-
ling in hepatocellular carcinoma metabolism[ J] . International Jour-
nal of Molecular Sciences,2023,24(3) ;2652.

He Y,Sun MM, Zhang GG et al. Targeting PI3K/Akt signal trans-
duction for cancer therapy[ J]. Signal Transduction and Targeted
Therapy,2021,6 (1) :425.

Peng PH, Lai JC, Chang JS, et al.
chymal transition ( EMT) by hypoxia-induced IncRNA RP11-

Induction of epithelial-mesen-

[14]

[15]

[18]

[19]

(WS B 89 :2025 — 04 - 09

{EHE 5 & % : http: //noth. chpt. cnki. net

367G18.1 through regulating the histone 4 lysine 16 acetylation
(H4K16Ac) mark [ J]. American Journal of Cancer Research,
2021,11(6) :2618 —2636.

Xiao T,Bao J,Tian J,et al. Flavokawain A suppresses the vasculo-
genic mimicry of HCC by inhibiting CXCL12 mediated EMT[J].
Phytomedicine 2023 ,112 :154687.
Milholli LA, Dalbé J, Couto CS, et al. Effects of the jugara fruit
( Euterpe edulis Martius) pulp and lyophilized extract on NRF2,
KEAP1,S0OD1, and GPX2 expression in human colorectal cancer
cell lines[ J]. Revista Brasileira de Pesquisas Medicas e Biologi-
cas,2023,56:e12558.

Li T,Jiang D, Wu K. p62 promotes bladder cancer cell growth by
activating KEAP1/NRF2-dependent antioxidative response [ J].
Cancer Science,2020,111(4) ;1156 — 1164.

Peng B, Wang L,Pan S,et al. Metformin attenuates partial epithe-
lial-mesenchymal transition in salivary gland inflammation via
PI3K/Akt/GSK3B/snail signaling axis[ J]. Inflammation,2025 ,48
(3):1527 - 1537.

Lee S, Choi EJ, Cho EJ, et al. Inhibition of PI3K/Akt signaling
suppresses epithelial-to-mesenchymal transition in hepatocellular
carcinoma through the Snail/GSK-3/beta-catenin pathway [ J ].
Clinical and Molecular Hepatology,2020,26 (4 ) :529 —539.
Zheng Y, Ji H,Yi W, et al. PRMT5 facilitates angiogenesis and
EMT via HIF-1a/VEGFR/Akt signaling axis in lung cancer[ J].
Aging,2023,15(13) :6163 - 6178.

& Bl H #§ :2025 - 05 - 19)

HB %8 : xuebaocby@ 126. com



