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Abstract

Proton pump inhibitors (PPIs) are the most commonly used acid-suppressing drugs and are wide-
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ly used in acid-related gastrointestinal diseases. Meanwhile, the rational use of PPIs and the safety
of long-term use have been extensively concerned. In recent years, some studies have found that
PPI use may lead to gut microbiota disruption and increase the risk of non-alcoholic fatty liver
disease (NAFLD). Therefore, it is crucial to find out the relationship between the gut microbiota in
the two. This article summarizes the influence of gut microbiota in the use of PPIs and the preva-
lence of NAFLD, as well as the relationship between the long-term use of PPIs and the development
of NAFLD, in order to draw the attention of clinicians to the adverse effects of long-term use of PPIs,
with the aim of providing a reference for the future prevention of PPI-associated NAFLD complica-
tions based on the regulation of the intestinal microbiota.
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1. &4t

A A5 P 9% (non-alcoholic fatty liver disease, NAFLD)Z AL D BE RS AE FFIF 000, o5 AR RE.
2 BB PR . AL AR B3 L R[1]. NAFLD & SCNFBRAME BT (51 > 30 g/d, 2otk > 20 g/d) &
FoAh gk AR VEFF RS DL, B SR A A ECE NG IS PE[2], APk S0 2 4 B 49 s AR R AR T kG
4 g 107 P BT 7% (non-alcoholic steatohepatitis, NASH), #E—5a] k& & ARTLF4Eie. HTFRELL. AF40pE[3].
NAFLD KIFR#HBE T, HAREIERL N 25% [4], /& H TR EH WAEYEFIFZ% . NAFLD &
JRHLE] AN, AR NAFLD 0 89% 5 i E R R o8 R 1)

JRF AN S SR B A 7 252 —, @ik H+/K+-ATP B & B W PH, |32 TR %
B, WNEEE R AT B R Wl IR AT BB LS. PP IR 2 R B
Pk, PEFERIME, H DURME, RS, R 2 e etk e, W2t R . AT R L4, PPI
b T5 AN BRAE IS LB 3 b, 5 AT R AR SG IR XU e T2 v KIS A PPI 239 i i &
A B IGIEMIRE . B R RIEE . ONUESE. IR BT RS R KR[5] [6] [7]. i
B, HHEFCRIL PP F AT A 2140 NAFLD & NASH (0 )UK, HALH A H, AThes PRI &
W B E R LA . MIBEMAEMAE NIRRT, B3R, AR, PiA el as cmER, R
2H il = B AR A S A A R g B DA OR8]

ASCHAIAM ] PPI X NAFLD 05 B 2RIk, 8 a0y il il B S R AE e T

2. KHIER PPI X piEEE IR

PPI [ {8 FH £ B R 7 wib Ji /b, 27 B N PH {R[9], T3 B HEZS 2R, 51 e iy 18 B B4 R R A= AR 4K [10]
[11], RINIE DRI K 2R . — RS BL T, IR B A ik 3E AR PH S R T
AE B AR, PP A4S B R DR BRI 55, 2520 ST AE A E R AR AT . 7E PPI AR 1)
FEATRUAE YL R I 2 1 s 4 B 100 B 3R, ol B B BR A, IR REBR B, 4N B B ER 45 [10] [12] [13]
[14]. TEMERMERF LA, I PP M AR o ZREVERRAS, 3 TORMER R . WITIREE. &
B P T B AN S {1 AT 1 i 5 ) i T SR e XU [15] [16] [17]. — Tif & 1815 44 BAE N = AN BAFIHF 78 & P
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PPI I Il 2000 RN £ FE R A2 AR, Herh 55 X AR R R AUAR SR O BEBR T REE In . 8 15 2R T
R, 5 8 W TE A0 I AR S ARk R R 7 46 BR A 32 BT 7 X5 BRAE PR IUT Fe 45 R — 2 [12] [18]
[19]o £ —TURURL ) FEXURIR BAB BT FT R 1827 44 BRAE N FSAEREAHIHEAT 16SIRNA 734, I PPI
FE A FEAEREA R B PHS BRL . BIRIREE AL AOE B ERE RN D, TR T AR R
59 LR AT R R RIBRR ZE AT 81 1 1) RIS T 1 115 PP il RIEAR DS, AN RIKCE b, SERR R &k
WARHE NN B3 . EREENE, MmO A 2 IRAR R, RSB RAMER. N T REE
BRI R A RV, A2 H AT 17— IS 1 49 BERS 58 AN TT[20], BENLIMFC 32l
BAHESE T RIN PPl BGE H2RA, fETHIRTE X2 5% D LISEREAAT BRI . 2550 IS 1
H2RA 12 55 MILL, PPI B3 A i s A= P AR A A B 6 25 i, B B ) 5 S 10 15 4 181 38 g 4
Tk, 0545 B e % VA R A AR AT IR ZE IR PP S 2 9% 2 538 Hh R I, {HTE H2RA 2+ R A %%
FZI G FINF, HFFEERZR T GMrepo V.2 Hdli &, AP PPI f2 H2RA 53 i I B i A it g 5 0
MBI B4 JOEVE R 45 EIRE SEAHOG, #6878 15 PP AR AR L0 KU B IR P AEHL AR o

3. NAFLD 5iEE&#E X R

JY T8 TR = B K Z AP AR LS NAFLD B AR R R([21] [22] [23] [24]. HigREMEFHEE,
NAFLD &3 1B A Yt o 2 FEERAR[25], s s e ] 28, BRSSP B3R B35 14k,
TELHEE 117K b, AR BT 108, ERE R TR T B 1 1K 38 N [23]. TEGHBERKCE b, ST RS
I, YRR R R R B R R s (23] AN IR KPR R I A G R . WE KB JE i, IRE
THEE. fTFHEE. FEATRIE 50 58 A 5 IR QR R 98 [23] . NAFLD 993 78 [ 7™ B 7% 5 R A 52
3 8 TR SV K S T S A Th B B AR 52 [26], NASH B35 IR B @ 32 B & 3, i 7
TR UCTR A o 2T 4 £ 5 R 300 8 sy = 52 080 15 BR A (27 Pl ol 2 A w4 A P Bl oy B L 7 A 1)
AU, P [T kA (28], AT S B MR« 2V SO HE A A LA R . AT — T
Fiks NASH B35 B e YRR B w /N R, RN T S IR IR B TR, R4 /) B 2 T 7 =
JHERE B . 22 PSR ZEAN 58 V20 B i 25 3, A8 o = = A AT B R S B BR A RH[29] - Wil v
BRI T NURTETERE . FERERE TG . 22 &5 SRR Tk~ [30], RemafRy TR A, Rk T i
PR ANGYE R AE[21] BF OS] NAFLD &35 TERERACTFRAK, 1N E BRI, T ERERIFRAIC
S FEGE@EE N, KKEEE T B 28 2 A0 219658 L3S o R [21] . I AREN 78 T R #h vT LA 5
2l i 1770 0 JE A AR D PR FF 98 [31]

B R L 2 REE AR AL S NAFLD ZUIAEE, HRTARIF 2548 2848 o R &4 ok
TE 3B TR R A T 0 NAFLD J#EAT 1T 2090, $ahsa — S8 an s ARl st BAA IR T ta Ak [21] -

4. ¥HAEF PPI 3 NAFLD BRI AN

BEIE — T4 & 7 1,463,556 A [ BB 7T & L PPI i Fl 2 S5IE PP A & A L, 26 G 5 T 1 XU B8
(HR = 1.68, 95% Cl: 1.61~1.75), FEIA%E 7AW, PRI, WK, RIS ZMRRN R, WE KBRS
2 (HR = 150, 95% CI: 1.44~1.57). % PPI M EIZ M SR HIRE &S ZIE, WEEIZEEH PPI
(17 180 KN, BB RA PPI R [RIZEK, IR s T R s IR B 2 386 N [32]« — T4 N T 301 {51 A (195 441
X IR 7R BH[33], FETCER IR B I FLBEYE B, %2 PPI 258 L4 )5, A 72 KA MS 2RI EEA1E,
112 BIRAERFIRIIAR Y, 3BT 2B B0 HHR PPI 5 SR 45 A 1E(OR = 22.9, P < 0.001) & AT g i
BE(OR = 9.2, P < 0.001)MH5¢. WA HridR, fEARMH PPI. PPI A} [E/NT- 6 /N H (PPI 15 245) 1 PPI
fEFBIERT 6 NMHZME, JA PPI BEREIKT 6 A H R LE A M RE I B E M G R &R . i
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— Tk W T AIF 72t & S KA PP (92 538 %L, PP RO A5 NAFLD B £ 1EAESS, KA ™ E AR
A P F R B = [34] o AZAF TR ER T T PP A A A1) 5 NAFLD ARG IR R, 45 B AR PPI i
5 £E )28 F K4 NAFLD (XK in(OR = 2.016, 95% Cl: 1.366~2.975, P = 0.031). fE—Ifizh¥yseis b
[35], A mRE I EMEFRGID E H+/K+-ATP B o WHE LR Atpda i LA A8 I R A B BRBZ (/N R
JETAERL Atpda /N 9 A, RILPETERES A ERHTHNAS® L EHEES, HEk= B IRK/N R
FUBRMERRR . IR B, SRR AR BRI L) R . RIRZ SRR SR B B R
JnE NASH, Atp4aSL/SL BU/NERAT S & ALT /KSF, 5 7™ 5 I A 2O0E e 2T 4k . 10t FLad i 1
$552 PPIIRYT M E R NBERT IS I FSEREA, R ERE ECE BE NN, S53sti i R —5. $#&75% PPI
R P T AR 3o 5 0 i R A ) AR TR 3 NAFLD f2 NASH & 24 . EAER AR, %S5 sl
BEH T R B R BRSR, SRR A S v LS SR E A YR SCR, R DAP AL I 28 5 rh B R 1 o
RANEREZ 5. BAECE AR, MH PP S 7B MR 2Rk 5 IR R RE S HAH U [36]
[37]1[38] [39]. v 1 WHBRE MG IR B HISEM, 3 —I5URIE 72 [0 T ATEFEH PRAL BN R, % T Hont i
TAEVIRE B PR L L2252 FE B JE R (R PPI T T AT BEAS 2 LS i AE I RE AR A, R
T DAPEFE AR BRIV B, 60 K, WS B S A o JELRE B )RS T 1R 1T ) =F BERS 0, G AR g AR S 1 3 o
REAE WS B H ik SORE R R A, 5 UM B B T R S ARV R A 35 8L, I AT AR D AR PE[41]. S0 HE
SAHLL, PEFRREA LR /N SR IE AT VS B0 RO AR AR e, I P R R S R B, X W] BB g0 o B 1)
BB Ko JYTE B B D) R 0 B 2 S IR ER IR 2 UK [42] [43], INEFFAF4EI R A . IRZBE R
FCBIPE B B AN S, ST Toll BE324K 4 454, Fi5 S UL IKKBINF-xB 1901 INK B0 M HRHE
({5 5B [44] . Toll #5240k 4 v LSS 2T 4 fb R AL, oAb - RURG B 431, AT 5248 Kupffer 411,
Kupffer 2048 1 TGFA (=4, T BT 21 446 [45] [46]. PP ARFER /N 5L b WL 2 3 fls 22 (5 555 S 138
FEREEOE, TGFR LUK, X4&7R PPI B4 AN T DU I 1 A8V 5: 80 NAFLD 4R, [RIE
W5 A B BIER R
5. Wig

AR, RESCERIRIE T PPI KR A XS, 1A A5 NAFLD IS0 AN BR A . 22 I i
REY, SREH PPl 5% 4LL, {8/ PPI 3% NAFLD f Hup KUK 8, ELULEE 31 545 ek ) #0751
B S rF S RAR I SE . HRTSST PPI KW S350 NAFLD fOMLE] MASE 48, HEm L
SE I IE AR EELT RSE BN . PP KIS S 3078 A MR A 5 R AR R A A,
M EE N, (R RE RN, B NAFLD (9 805 K, InEFLF4Eft. (HE = Z2dh0. K
FEA I ATHEVE L IO R A E 2 MR R RIS Z, M TAEEMH PPI BT RIA B MAR7RIGIR
ERITLEIG PRI B PPI Ab 77 I 1 2% 18 3 A H F A IR JRURS: , B P s L VP ik FH 24 PR iE, 38 S 184 0 9 R
KA AR o

&E 3k
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