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Abstract

Thermal ablation is one of the important treatments for
liver tumors, but the postoperative recurrence rate is high.
Thermal ablation has been reported to trigger the release of
tumor-associated antigens, which in turn initiates antitumor
immune response. However, this anti-tumor immune
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effect cannot effectively suppress tumor recurrence due
to the obstacles of antigen presentation, the formation of
tumor-suppressive immune microenvironment, and the
hypoxic and hypovascular tumor microenvironment.
Therefore, using immunotherapy to enhance the antitumor
immune effect after thermal ablation is a potential strategy
to improve the prognosis of tumor patients. However, free
immune drugs have the disadvantages of poor targeting
and short half-life. Nanomaterials have the advantages of
strong modifiability, controllable drug ratio, and excellent
targeting. Based on the characteristics of the tumor immune
microenvironment after thermal ablation, scholars have
designed nano-immunopharmaceuticals that can increase
the tumor permeability of immune drugs, stimulate
antigen presentation, and reshape the tumor immune
microenvironment. This review focuses on the role of
nanomaterials in tumor ablation combined with immuno-
therapy for liver tumors.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Nanomaterials; Thermal ablation; Immu-
notherapy; Antigen presentation; Tumor immune microen-
vironment
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03I
J520204EGIOBOCAN estimates4iit, 7E4ERiEH A, 4l
T 193077 e (9 A3 1000 /3 98 i 48 T2, mT
DL 7 42 T AR AR 08 IR AH R, 2l I =riis
G5 IRYT DX 35 A e 4 i R A= AN w3 (4549, AT SEBER
JE AT K R 1 — Bl R i T F B, BT FARL K
7 WIS G e va T F B, AR A A
SRRV I E DR/ R AR RS
IR SR SRR, DRI O RN PR A e (1 B IR T
F Bz —PL R, T2 &m0 a4 5] 5 SR A
B MR e AR AR ikt
I BB S fUi 31290 (microvascular invasion, MVI)
BEE /N S, FATH R4 HE DA S8 A VH mRE, 247
FER G IR A s, TR S &R ZE RN, 1t
i, TG RGGTT AR

HOH AT AT fk & R A JSPT (tumor-associated
antigens, TAAS)FIRERL, I FAUIA S St e G i
&, SR, 12 G B0 M LA R g 52 . B e R
R (DTAASKIPUR RIEA L. — 71, HH RS
B TAAsHUE A 2. BT id il TA As e J5 vk
PORERS, RIE AR IR DA R T TA As A LA
B, AT S ETAASIIPUE IR AR, 73— 71, FRAR IR
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AER S S PR £ AP (antigen presenting cells, APC)
PR R IR R, WeBEUR E BGk; ()RR
Je U5 AU P e e e BT T . A TR, R i
ARG JEIA, B M 40 B AR 7 PSR TR A4~ 1 (programmed
cell death ligand-1, PD-L1)7%3A i AR EEETIHREL 40
Hfi(cytotoxic T lymphocytes, CTL)A 98/ M CTLE
PD-1583 B g Jm A A1 J) I mh i B SRR 4 1) 4
Hfd(myeloid-derived suppressor cells, MDSC){. &340 %
A= KK F--B(transforming growth factor-B, TGF-B)7/KF-7F
1, ANTTHEHL AT s 5 (T e G2 R, (3)#
Rl SRR () e i e . Z 5 Z A ROAES, S8
PR G 4 RIS T B2 BRSO DRI, S A B A
PR I b JeE G RIS, S 4 FAG it P 52
BAHERPRME. SR, BT Sin 7 ¥ AU ARR: =
PE, B S 259 5 BUR AR SRR RIE R, X K IR
T IR L.

PURAP R AT R AEVIAHA L 2459
WC b T S A0 4, a8 BTt % iR A 858 K A i
% B e S R GRR 25, AT A R A
SRTAASTFAIBIAPCIdik . ik G i 71 55 AR
JR BT RE P ) G A o L A DA 3 A A R AR
855 SN E S E M D Z S DA SR N S e 4
OB, MIT S RO R T ARG 5 S BV T T R0 TR, A
SCADLER R DR AR KA R e £ 184 2808 TG R I &
PEIRTT TRORIEAE R, FFE— 0 FL Il R N F S AR
I BkER, B LRI & S ia I7 SRR I AN K =
SRR

1 FUBISHEER SRR

1.1 S3m0H @k SH0TH Al (radiofrequency ablation, RFA)/&
I R F B B AR 22—, FEfil AR B2, e
AEU B BN B R, BT AR B 32 B P4 2
BELRS, AT F=AE kg, AR 342 nrad o v AT o A =
RERIIRE R TT, AEARDTRON Y s, Hoim R e A F 2%
1K, ¥4 R R e /N,

1.2 #0074 @& S Rl (microwave ablation, MWA)SE 7
— e R FH ) B FATE RlR, i i S v AR
(900 MHzEA b )fstAEA 73— (14 ey e e 1 7= A D B
fie, AT 520 Teg 4 P ) 2 . [, ki T 2 30
B X B - AH B EE RS B A, DAL,V Rl b R A
AN R ITM WA TG K 52 PR K. 5 RFAM
EE, MWA LA 2 LRGN, T RTEAR, 5 518 B
B AL, AEH AT EERR . KiE 5%
IR B R ARIE, SREA KA R EL, MWAS
SRR T A& 1p(interleukin 1B, IL-1B). AN E
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SRR, B XA AT APBRYVERREX & 22613 CPEVALA

6(interleukin 6, IL-6). #4/K 5 2 F170(heat shock protein 70,
HPS70)34) . 3 FAI, 1X 1] B8 S5 MWATR B 5 sk,

1.3 B2 REM 5 SREE R (high intensity focus
ultrasound, HIFU)/&—FhICEIFH Al %, M ERe R
WA R B IR TR YT HE A, AT =2 Si(60 C
PAE), IR =AU, S 20 A A
DI B Jiie 24 5 (0 AN W] 3 vt [ AR BB, AR, e i e 4
ZUPE RIS, FEARAER 2T, 25 5 KA e s,
TX AN A b 2 T SO 2R ANV R A2 Ak B TR AN
&, I BEARHIFU AT RN,

1.4 B#0K ek LIS WG a2 B AT g1 K w58 4
Bt SR O Iz B R B Rl T B DG RO R
(photothermal ablation, PTA)/2F| FH H A e #E e 14: GE 1
TR AR S K R 56 R % 4y v AR R iR 1)
—FRE R B PTARA S aPE. TBa). it
RHEVER AR FY, (FH IR A, HI PR A R,
METT AL AE LLSE AR BRI, BRI AR R, PTA
P[RR Gy ik ST R TSR S R Ve iR, B4
PTAZE & i il CAR-TIRYT A G ek 25 41 7155

Spe[2425]
;ﬂ‘é

~ .

1.5 BE#GE T WEHGATT (magnetic hyperthermal therapy,
MHT) HH T HE b 2R 253 e ), B PR B FH -6
A LA PR RE R YT . FEMHTH, R 4K SRR
AE A R I 38 5 5t TR A5 O A R i A R 7 A A,
£ B LT F B, MHTAERGRE 741 i A&
(a7 S T ARGF IR R BCRE. 5 A RloAAH
6L, MHTH BA R . ERERN R, Bk
5 22 BRI FEUE I, 0 90 MEPE G oK 25 WA B BV LA e
AR, anse 1 6 5 24 i R B #E 5 (Food and Drug
Administration, FDA)HEHE 1P AL ERGH KR 1T 75
M1 EWEGHMIAR AL, W3 I 8 5t 4 28 VR 97 1) 5
Y. TIIMn™ AT STINGIE B, $2m M LAA 0 iR 17t
FERINRED. AN, BERGT B AR AER AR (magnetic
resonance imaging, MRI)AZThEE, AT SZI a6 9T 51
%[28].

2 YR RIHRENE e A ERG A e E BN

R b, AATH R R R R AL AR R S AR MR, A
T 50 PR A S PR L BTG e R G, A, ZEHH
Rl fE g, —2 “ERES 7, R EE . B
R4 F 1R (damage-associated molecular patterns, DAMPs)
IR 28 4 M P55 T BE RSB I, Re A 9 g% R, 77
A TR G e S B FR R, SR, TR PR S e
o, FRATTR IAZ o2 58 FEAS 2 LLAI i el 1) A K B2
KR, Hg e iR (HPURE SR 2is
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A2 Q)i SR R R e BT R A (3)I R SR
V)5 PRI B3 AN R -0 S 1 328 3o LA B 70 e e 32 4
MarBIE. BE5t BIR iR, A8 I RE SR Ak
FAAE AT Rl S 1) S5 RSB
2.1 #LRPE
2.1.1 B JE G Rk BORER 2 AT FEAR il T Rl T
75 10 G002 RN LA B P 5. Toraya-Brown 254
18, TE/NR a8 B A, 43 CIHRlIG T v 2
5 JO0 1) st 00 P gRE AR K, ELBE IR 4% DR ORI, AN
T 30 TDLN A (4% SR 41 i (dendritic cells, DC), i
M 75 FCD8+TA M BOE FIZE 4. FHELZ R, 45 CVH
RILIRT A G e B C DS+ TN A TE & 25 A8 4k, X il ik
Jo A AR S I A SRR S IR A [ L B
REST /N T, K560 'C. 70 C. 100 ‘CAH
Et, 50 CyHmbkL F ICDA+TZHML . CD8+THH Mk & M
HPS705R A 5 i e, $ 748 P58V il b ve it v ik o A )
T E )G RN X AT 82 DA A R LR 7T
o 200 i DR/ AR B g If A 2R G A RKT i
e R A1) J5E 2 R P 0™ 28 T AN [F] RSP st i, 9 dn, %
FEVH R AT BEXG N T I R G 1A I, S A R T
PR TR 24 i 75 i A iR 5 1Ak B 4 (tumor draining
lymph node, TDLN)Z [A] 13z, T i #n] 4 49 17,
I R T2 B, AT DL, 5 P AR R ] g/ iR e i
AW oy F LRI B AR DY, S AT o PR B g,
055 iR 24 PR A0 O R0 A O L D fi g ) SRR
B0 M REVE, XA R T S VAR TT 245 ) AUk E 2 A
BRI,

(DR FECATH IR B VR T LisPI2 R AT 2
R4 B BN )R 2, LAIRK G (Au) e S 51, 15
T IR FICpG LA G K 25 PC N T 4%
PTA. fayi & 5= D8] B 73 A 45 5 tHO/MIE 2 AH ORI |
W, JTISLEGRIAPCNAF1143 'C PTARI A5 S4T140
BRI T, fardT1 7L IRE /N SR SE B84 BH, PCNAY 1143
C PTAR] 238 e & . (R #EAPCIH TDLNIE
. WEWINCDS+TANMI K B WA M S48 200K, 3R
TR R AR S B O B AR AL S IR T i
YEF. ZhangZ: PR FINTRIRISOE R 3R A WA G 58 1 45
FH & T AT TR ) 1) UL [71) SR B ) 40 oK
Fi(R848@cRGD-PDCS). R848@cRGD-PDCS I8 £
i R LA 1D % FEE P T AR FH AT il 6 G i P D 7 2 A Ak 452
1, Rk R AH SCHL R I RR AR, 23 P D-L 1A I
7R, A RANE] T PTAJG BRI R 3z Ak ey A g %
B ()1 FEREFA N BB B G iR YT LS s 7 —Ff
A RHAEY) 2 2V PRI E R R EEMHTE S
o PR TT SRS, AT DURR o L S g, it it e 2,
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e il aze AL BehRa R i A A A K. kiR B E ALk gk
HFVION SR EMHT_E I 1 4T 170 A 40 145 %4
H F(calprotectin, CRT)IJ3IA. CRTHIFRIS /AL “Iz
B 5T, YRR RGBS, ST
B R G IR A B AE T (immunogenic cell death, ICD),
R T BRI PD-L1EWHETT N5, ()R EHEH
TH BB S %R T T HIF U R h PR 35 B v ml g
TR EEE AN S, AT g 7 SR8, S P
SGEHIFUAR L, 1 FH R A 8 B 2 A2 P 7 ik, BRI
HIFU(mechanical HIFU), W] 5B 4% 6y 7 RS, EA R
R EAPUIE, MITTED CRie i S THH IR LA 5 g% L
LRI I, LR T R AP AKIRIRPPCP NDs
S mHIF U AR S5 & AT IR va 7 IR, Horp, gk
T TG A EmHIF U A 0% iR/ BRI
SZGRBH, PPCP NDs A @I mHIFURE & {2 EICD, S5
DCHEA LB, BioRr 412 iE L IC D3+, CD4+A
CD&+TAH i e 5ik.

SR BT B e 2 SR T s iRV R A2
WL, AEAN[RVBIF 7 ) 4 P Y Rl B — 3, (Rl — iR T
TUA5H o2 BN ABAFLEAR 22, WA BF 78 2 B, 76 KR
Walker-256% PR . AHLL T-42 "C-46 °C, Wi/ TR
JTAESO °C-55 CHI5S T FE A e . H AT 5t
3 2 R T RE A [R] P 40 i R RIS AR A L A Rl
AN 0 N A S R RS co 1 B e B ol 0 4 2
2. Rk, 7 AT BRI FEAS [R]RREVE Bl LA e g
FIBAEF, T RIG RIS, SRAF 5 BT I PR 1 5
BOAIFHE.

2,12 HRE I G e APCi# % Kb R Al 1E N E
P&, F T 30H RS OB AR S HTE R IR dd
B M B B g% EAPCHh, X Ee 75 i EAIF B T
A RO APCHIBT R 52 A F, AT T 240 e 1) 14
. BRI SRR,

Wik RURT A 2 A DhRe R, BdE s, a0, Rk
TS ARNADCE & (Y, A0 7T R RS )
B i ] ABE ] APC™, [A] 1, ZhouZ™ 5 ib st A A 1 ke s
g EAReE, BETE T —Fh B H B EEAS R AU TR
MWA Ji5 8 BlukE R iR DR, T2 35 1 58 T B SR A A i)
PUEIEEAE, B T MWAJS K8 S vy, 250
1l 7 3z A FFF SR R P A K, A S8 T R SRR

Wan g5 5 FLAT St 5 IR P 6 710 5 R I
[l 38 2. —F A& CuS NPs-PEG-Mal. CuS NPs-PEG-Mal
AT CAAE A i 968 B 7 B 6 R o, T EL AT DAV B
Jo BT IR R IR A E PR R, 5 S PR
o e N2, 5 R, 3£T-CuS NPs-PEG-Mal(fJPTAHH &
BT KA T K. R RIPIPD-LIMITER T,
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CuS NPs-PEG-Mal/ 3 (PTAR 5 | iR ¥ CD8+ T4
JRLFRI RS, 0 AT 1R AR 2R i A S 7 ARz Ak b 99 £
A
2.1.3 ABEBEAPC: FrLWt i, MRS H -
H& il (cyclic guanosine monophosphate-adenosine
monophosphate synthase, cGAS)-T-3t 2 Jll i [A]
(stimulator of interferon genes, STING )5 5l B & LA 5
BJy e R AIIE N BT 88 G 1) S B . Py SRR
FIDNA FIBOE PUERE EALAPCHLIT Y (cGAS-STING
WK, BRI TR L Th1 24 T, 155 APCsRu
A, RERR AR ST 28 X 3, 75 R T
WREAIRT b H95E, 5 S CTLsHIMREES. 72/
B R R AR R, AR I, REAR G 5% 42 i v
STINGIEME I AN L, JE— IR T — L ESTING
BOs 77 5 PP D-L1IFUA 9K 25 ) P-LPD, 45 REW],
STIN G 771 2 B0 1 JifJed 5| A vk 400 g o 1 Rl
DCs. = IHCD8+TAH i 5 CDA+THA, #4%(PD-L1
BHITT 2%, A R 7 RFAR G MR A K E K.
ZhanZ5 45 S TINGHELT 7l G AM PS5 BRAL TV 2k S L4 Tl
BRI, BRI EREINTR I B R R R AR AL
L, MTTTfis A cGAMPREL, 1AL | PTAJS APCIIHEGE &
ICDZY3.

RhoISCEHFR OCK s /&R ho A ) —Ffi S R ik v
K7, WHNHIAPCI A RERE /), AITTHRHHUR IR 2 T)
BEPY. 2763201 4 IR OCK s, SR T FL A ik 2 24 4L
fE S22, A, Chen 5" "R FIPLGA-PEG-PLGA(PPP)
IKE Y 27632, FE KN MO FIIRFAR AR
ZREERAL. B Y 27632 NPPPA 2 FR R SRR AL, g 5
TDLNH S AD C R 19 hn, A R0sas 1 T4 T 1
PRI G 008, $ i 1 RFAIRIA YT %
214 S IAER): G702 — AR e 1t o % 1Y iR 7
A SESRALARRT BT S R, FIHRLS RN TAAs S
G PN AT DL ST L B, SE SR TA Asif) f i )i
PE, AR08 SR R . H IR S e Ve ) 32 22
tollF 52 f (toll-like receptor, TLR)W AN, 45 fwmsng-
Tl 1R - 1 24 1 15t 40 A% 7 82 (cy tosine-phosphate-guanine
oligodeoxynucleotides, CpG ODNs), —FTLR-9¥4 5/
7)), Imiquimod(R837, —FMTLR7¥ AN, S g
a(monophosphate A, MPLA), —FTLR-4¥3l 7|5, iX
BETL RSN 77 RE WS 95 J5 A AH 5% 7 TR, BAfE it
D C R 18 I G 2 AH DG A0 DX 1 1) 2 il B2, SR, A
A TR I DA S FH T I 25 P02 R Bk A, an A= 4 70 A
FEANEAR ., P E KRR AA N A FR e 4, XL
EHIE T TR T BORD.

— 7T, AKEAR T B T S e e e i, 1Y
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SRILHUIIR N, 55— T THI, AR ER A TT A T ae e 77)
SR RIS 3% 2 APCHY, 19470 JE e S5 S e Y,
HanZF F R (FLER L 2 BER)(poly lactic-co-glycolic
acid, PLGA)#}2%£R837, B{MPLA, LASKIFPLGA-R8375L
PLGA-MPLAZN AR KA 7. A RFABHIFUH
Rl i, 7E R S PLGA-R8375PLGA-MPLA, H#
PR AL AT DLN - Y A B A SR A A A 4 FET A
. BEEPICTLA-4IRYT, S T ab i, JEE 5%
T T s 5. %697 77 %2 B F I RI38 C3RFD At
1, DR Z AN KA 7RI FAH il S IC BIAYR YT SRms LA
BT A PAC IS FH T3t C a0 5 U s FH s PR £k FH 14D v
22 Ak KB I 0, 388 S P VE 7R 837, #hl 445 TV S R 7K
R G 2 117, F-MWAR BT S 25 fioga 37, el 7Kk
JE R B AT M WA RIS, T AV R AR TR A
R837, 8 A 77 B IR 837 {2 HEAP CHRJ HF 38 EMWA
JERETBUITAAs, T 1755 3K e R S s 208, 3T
i) S 7 Bz Ak e 7 g

GBE T 51 N s A e e 8 5 1 S A 1
AR P TR 28 T P 2 D N v e B BRI T — b
IS e AT (0 73, SR, A7 % M S e e A K 25 Mt
R, A T Ve TR AR )22 A PR 5, HEEIR R4
2.2 TR G AR
2.2.1 PD-1/PD-L1 B FEFHEAETZAR- VAR T A0 T
B AA-1(programmed cell death protein-1/programmed cell
death ligand 1, PD-1/PD-L1)¥5 407677 DA 7E B A E 2
HHRNH T R T R0 % 52 g B . Z IR AR
By, JHed A CTLIRE A 2 /2 BRI/ PD-1/PD-L 15 56T
T 2R R 255 CTL, A4ECD4+. CD8+T4H i
%, &PD-1/PD-L1FHWHAETT FISEAN M, B 5hiMRE
G S B 2R oy MR AR, A Al T S R A R
[HPD-L1FIA F il 2 i B MLk G B Ak,
IO Job 1 AT A S P B B RN, AT A R e ek 1
CDS+THNLIZ I, BIK: A iR ” Bkl “Hig”
B4 PD-1/PD-L1 W7 2. Kk, #dHfl 5PD-1/PD-L1
BELIT 6T ELA P RN, SR 1T PD-1/PD-L1HT A4 Bl RN
FAATSZ BRT- DR B [ i 5 B r AEs, B4E T %
it 98 SOV gRARL R P m B R R .
KPUATE IR Jo 3 (K7 A N fR) . 5P D-1/PD-L1AH K
NG AR YT B R B APUARR T S5 I AEs KUY,
TR PO AEE A PD-1/PD-L1 FELWTA T 7 4%

IR PD-LP A [ A #E [ 3%, BATTEH A4
T — R LR AR TP D-L1Fi 4K 5 S TIN GIl B 0% 71
DMXAAMZKAR B, FR T m] o R 75 ik
Bl ZPEGIEN, 1ZPEGZ AR A BRI T
M) 7 B v, A A3 BUAARTE 1R G B T G 5 1E A LA
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M AERE S5 G, MNITTHE S PUIA A IR 2R & 4R, b
B iR S S TINGHUE FIM ¥ iE, BERm TA
SEA ST AR 5 TR AR AT PD-LI T VA T I B2 K.
Han 2 “UIF FH ML/ N ) S E R T RF1E, 1146 T HTPD-L1
U AR M /MR, dd /N BRRE PR, HiF
BT HUAAR IR/ N AT LA 24 19 P TA G FIBR AR R
TP 35T L /N AR PR 26 2] SRS T 7 e 3 A 2R 2R 11 J)
BT SRR LA 2, BARLA YT mR R AR
THREYT, EERBUT.

75 AR GRK AR PR T B S A RS HE VR T T
P RTE. Forh, AR A A b R E e PR T LA AR B
PR ZFEVE DT e ki, DARR B A i B 2R
Ve TRI B 45 25 6 1%, W o e S PR 5 5 TR 1) 2
BRSPS 5 B . FangZ5 ™R HI C T2 6 41 i i
AL HGTIFePSe, 5HTPD-1fik(anti-PD-1 peptide, APP),
HI ARG K 25YIF ePS e, @ APP@CCM, BT 21 ANEO:
PR TR FePSe, @APP@CCMZ 5 e 2% g
RIFTA g AR,k — 2P 0E S OBL. 1A, APPRH
WrPD-1/PD-L 1B EK, BECTL, 77 A S K IR T2 /).

— T s R [R] £H 4 5 SR I CRISPR/cas9idEAT
PD-LIZEKZH ks, JFHCG R EPTAT RMICDK S
PD-1/PD-LIBHWHATT . 12 Fms Wi 188 71 FH s 74
YRR, AMUAE N AR ILI%FE 7 PD-L1FICRISPR/Cas9,
B SES T 4T AN B FINIR- 11 GRE, B AR HT,
5 FICDAICasOf 3 K F 1A, PD-L1IFI3E N AR 8T i
S A0 SROPR 20 M [ T4 M R %4k, T (R dEC TL ) iR 2
], DT G2 H00 ) P b8 oA 5 B A 9 B v
(PR AR, AT S 3 B RICBYRYT . X PR YT 77 2k
KM T R AL RS PR R TE b, 06 B R A
SRR R I K ) e 10 AZ N
2.2.2 ¥emapd) Tregs: W1 TN (regulatory T lympho-
cyte, Tregs), fEAN MR R4 7 I8 e 5k K F-Fox P3, 1
Y o 2 T 5 S 26 TA C D25 A2 Pt 75 M T bk B2 40 P 1 R
4(cytotoxic T lymphocyte antigen 4, CTLA-4), &—FII)5E
MR TR, 25 4ERE Gy A TR 270 P Fads .
H T IE 7B 78 00— A 1] 82 G o 2 13 FE )R Tre g 5K 1
SRR 0% /1. CTLA-45CD283L = —Xf KIATEAPCs
R HIBT5r FHECAR, 7ETHIMLEE A 5 AH R ) RE.
CD28 Wk [F TA B 32 4445 5/ S T4 LA, ik S
CTLA-4{IAH ELAE FH T4 T40 0 5 N7, RFA 5 CTLA-4
BELBTR T LG RIT SRR RIS T 89720, Zhou
VRIS, MWATRYT RICHBICTLA-4PUIAIRIT IS, FL
e FB 2 A I Hh (R CDA(+) T4H B L il (3 = a5,
ICOS+CD4+TZH A G AN, Wk B CD8+T4H Ml i 2
#4H0. Tremelimumablt A RFAELTACE(NCTO1853618)#
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HEF NI HTHCCEEF R BIIRYT, Z0626% 1) B R EIL
AT PRI 43 e i,
5PD-1/PD-L1HWGYT A7), CTLA-4FH W67 [
FETIG BT AESIIBRER, 10 H AT 9K 24 5 1 FA0H il
BAA CTLA-4FH WA T BT F 155035 il s b ds, etk
WPICTLA-4BLiAR IS T AL, (AR — D4R, Ak,
PR JE XA F R R AL I CTLA-ARIA K A
iH.
2.2.3 JeEph) B 2 S vk A fe e XuSE P T RGE, A
SEAMNRAE S T RS R I R, 1R
PN 2 H0 ) 20 M, ELHEBEIR M 41 fEMD S CAN
iR AH 5% R S5 AN TAMIFIR 3 22, F 242 0t g it
J&. Z A BN 3% FH 38 8 1 PI3K A1 TP TS 49HE 5] 1) 56
ARG AN AN, T8I BT AT G I ROS UK A 7K 5t
IAEREAE, 53l 7 TP D- 15144k STIPIS491)7K
EE2aPD-L1&IPI549@Gel™, LR 3L 250X 5
IPI549() /K EEE O X &IPI549@Gel™, Va7 MWAJ5 %%
IR, YIRAFER AT (9T AL
224 s A —E M A (nitric oxide, NO)Z T A
KGN EEE ST, WS MmE N R AEKE
T TR AT 4 AN i A K DR S P TR A A R A
T A DRk, NORE iR i & 1E 5 4k, M Ti 22
SREE A B RO R, WD Tregs, M2 H
WA A, FAAR IR S e A 2 s 1R IE. SR, 5/ T
2y ABL, NOTE M P AR A= PR B2 PR ) T 7 2%
NI, YangZ5 U 4 T — A B EIN Ok s- I A S5
fiZ(s-Nitrosothiol, SNO)-3L 54, F T HLiikir Lok 11
AR 1061105 2, 3- XU 4 1 (indoleamine 2,
3-dioxygenase 1, IDO-1)#Ill71]1-F 2 (5 2 2 (1-methyl-
tryptophan, 1-MT). J&Eid 1-MTTHRIDO- 135 AL JE A7 A4
FEN O 983 15 1E # 4k, PTAE S:CD8+ CTLsHISE4E
SLEIIN, G H0 ) ) S B O B e R A e e R
R AT 1R LR SRS MR,

3 BETIRE

FAH Rl by R S ¥ 40U LR AR IR NG IR 7T
R, BT RER R B R TAR T, (HAE, GKEIAER
TR & e ih T T BB ATIAE MRS B0IE R BL, AR i
— P IR PR e A P T 2 70 B 1. (1) FR R 1) S e
N e G o 8 SR 75 it 1k — 20 AR G (M PR FUAIE 5K,
PSR THERL PUSNE YT R . RS A 2 RS RE AN )
AT AR T J5 IR e BN, (K2 Jemt ST TR T30
PO, BEAh, MSCIRPRAT FEH, K2 Hmik Fe R0
S AMA L) S BEAR AN, AR BE SR ML Rl ] Bl S e
B, {5, KEHTIESS, SRR WL “ouE” - “f2
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7 IR AR, R4, A BERHIHRAR S
iRy T & 1, DLEGERIHA R P SR T 71 5 (2)
SR 2% 96 P L [ 77 2 i A L FH ) 6 2 AT
IAYIER. KRZHLFKES 259K 258 n] LAAE LA
IR IR N B2 R GER AR RR. Bk, AfF—D
HR T 9K 20T LA s 2 g X 3, IX KA T 9
FARIRTT R, TEIX T, VR 2 BT 1 77 V5 FH R 5 i
X[, s NELFECR, AR SRR BEAT G A 1)
FEAE T, DL R AT A A UL R = 55 SR et S ek A [
PRELIED. BRI, SX L 9K 2G4 N A B 8 A
SE MR TR BB, (3) RGP LA T Ak
PR IR TT AR I A 2 A VEAE AT, — 2K
WETCRM, —SLgoR UL LA VAR XU, 714, A 5k a0
KT 3 EOE B S AR R, K2
PRI R TR W], — BB RN B — e R,
BEPERLS SURIBE N, BEAh, GRRBTRARE 2 R ICR 27,
P ANZH R A (A LA B B, TP 1 IR
HIAENIERE. Ak, QR HNIE 2 5 S b 74,
M SR GBI HA, FEARHLIA R ). BRI, 9K 258
FESBE R VR T P (VL 7 BN 5 X A A B 2 22 O B
T @RGSR % T2, H TR SRS gk
WRME 2, BB RAF, (AP F#T AT CIRFDA
PRI R i 26 T 251 B W] B A VR AR E B K S e ]
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Abstract

BACKGROUND

Long-term antiplatelet therapy may cause damage to the
upper gastrointestinal mucosa of patients with coronary
heart disease. Probiotics can not only improve intestinal
micro-ecology, but also effectively antagonize Helicobacter
pylori (H. pylori). In this study, we explored whether probio-
tics can improve the upper gastrointestinal mucosa damage
caused by long-term antiplatelet therapy in patients with
coronary heart disease.

Alm

To investigate the effect of probiotics combined with
quadruple anti-H. pylori therapy in coronary artery disease
patients with long-term antiplatelet-induced upper
gastrointestinal mucosal damage.

METHODS

A total of 220 patients with coronary artery disease
on long-term antiplatelet therapy at our hospital from
January 2019 to June 2021 were selected, and all of them
had upper gastrointestinal mucosal damage and were
positive for H. pylori. The patients were randomly divided
into either a control group or an observation group (110
cases each). The control group was treated with quadruple
anti-H. pylori therapy, and the observation group was
treated with probiotics combined with quadruple anti-H.
pylori therapy. The clinical efficacy, eradication rate of H.
pylori, and changes of gastrointestinal mucosal pathology
score, gastrointestinal function indexes [pepsinogen
I (PG II), pepsinogen I (PG 1), and gastrin-17 (G-17)],
inflammatory factors [tumor necrosis factor-a (TNF-a),
interleukin (IL)-6, and IL-8] were compared in the two
groups, and endpoint events were recorded.
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RESULTS
The total clinical treatment efficiency of the observation
group was 88.18%, which was significantly higher than
that of the control group (78.18%; P < 0.05). The eradication
rate of H. pylori at 6 mo after drug discontinuation was
significantly higher in the observation group than in the
control group (P < 0.05). Inflammation, atrophy, intestinal
epithelial chemosis, and heterotypic hyperplasia scores
were significantly lower in the observation group than
in the control group after treatment (P < 0.05). Serum PG
[, PG 1II, and G-17 levels were significantly lower in the
observation group than in the control group (P < 0.05).
Serum TNF-q, IL-6, and IL-8 levels were also significantly
lower in the observation group than in the control group
after treatment (P < 0.05).

CONCLUSION

The addition of probiotics to the long-term antiplatelet-
induced upper gastrointestinal mucosal damage treatment
in patients with coronary artery disease is beneficial for
clinical outcomes, effectively improving H. pylori eradication
rates, reducing inflammatory responses, and decreasing the
risk of carcinogenesis.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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RSP E Y. 23 B MR R B, 254 BB
BPH. pyloriB )T, PR B IR, $EaA
pylorifBRZF L E . ST, AR TR
s W VA, pylorria T s O B KRBT MR
B AEREE, DLV I PRI R0 T S ik
B cH.

1 RIS
1.1 A4 $H2019-01/2021-06F% K52 22045 K HAHT LM
TBIT IOV B, Y H. pylorPHIER FIHLIES
FECA T, (DAINARAE: &0 J 3, B CIRGUILRS 75
mg/dFIRIF]ILAR100 me/ddit M/ IMRIAETT = 14F; BT
B BIEAE R, H14C-JR R MRG0
TE AT, 25T R 155 Q)HERRARAE: ™ B B P &
FEE M T RERERG . B DhREAN 2, & T I A i if.
EPRA BAEA HAE G WAL AR ORI .
AW ARSI B H L (H 5 WYT7754).
PRALTET . e e ORRARE . BT BT IE
R VR BT S S T N R R B 2 7
P>0.05), W.&1.
1.2 7 & ()XY REWUERIUH, pylori&dT, YT H ik
B SR B T T IR BE T L & AR R B LA | 25 PR A
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H), E 257 H19991118, Fi%20 mg), 20 mg/ik, 21K/d; 1R
T 0 IR P2 A S e ot P 0 (T T 73 S84 o) 245 B 4 5 PR A
], EZ51E7H20093002, k%100 mg), 200 mg/iX, 31k/d;
R 1 R B B P AR B (A 2 R A s 2, [H 2
H13023964, ##%0.25 g), 1000 mg/7%, 20%/d; e AR 58
PR (WL DR 2DIE TR AR, B 2575 H20083281,
HF£0.25 g), 500 mg/¥k, 21K/, 7 AT HE, 2 M7 FE.

Q)MLER L : SR a6 A T A VU B LA, pylorii&yy, VU
YKPUH. pylorift] FVEAN A & [T ZH, OB 11 Ak o AR A
RUBAT T =Bk T i Y P S (B S S 24 PR ),
251 7°S19993065, FikE210 mg), 420 mg/IX, 2UKk/d, iES:
F 2452 wk.
1.3 MERFE AR (DIRAIT G 168 5002 L8 B 98 1 40
O B B RIAEAAES ), BEETHE R, AR B
THIRRGR/NECRIT AT 4 71 = 50%; TR it AR 4 7 <
50%, P A ya . B BROT A BB

Q)H. pyloritkBrZ: {£24)51 mo. 6 moJmKH
14C-UBTHMIA. pylori {15 B DL

Q)HNIE RV WIS B FEUE B3
JEAH ZATEAS, AR AN U) Fr Ja o R, HEGL (4 5 M %%
BEEFRERAE . 45, g bR TR A,
TCRERTE A0y, B EE A N1, 2. 347, B2 A5
F= & BB R AT VE 4 A AL

@IMEFRRR: JITRT. 10972 whkla REEH RTME
JiFER Ak a4 mL, S50 5 BLIE RG I, BAEEEE Sy W B AG:
WS M Zhaefebr[ B 5 IR 11 (pepsinogen 11, PGII).
B AR T (pepsinogen 1, PG 1) B Z-17(gastrin-
17,G-17)]  RAEF F[MIE A FEH F-a(tumor necrosis
factor-o,, TNF-at). [ 4HI /25 -6(interleukin-6, IL-6)F1
A2 -8(interleukin-8, IL-8)], #5445 4235055 15 B #
1E, B R &3 B EIg R AR A BR A =) A4,

it AR RHISPSS 23.040 122 A AL Ab FE £
i, T E TR (mean+ SD)E IR, Aule, 1HEUH Bln(%)%&
R, K, P<<0.05B]) 2 574 Giit2 5 3L
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xR 2 WAIRKRSMEERN(%)

A% %L e B B by EBM
Z2H 110 30(27.27) 40(36.36) 27(24.55) 13(11.82) 97(88.18)
WRE 110 27(24.55) 35(31.82) 24(21.82) 24(21.82) 86(78.18)
Va 3.932
P 0.047

+| 3 BLBH. pylortBBRERLEER (%)

4A%| e 1mo 6 mo
PUIE=TA] 110 102(92.73) 99(90.00)
SIRAE 110 101(91.82) 80(72.73)
7 0.064 10.822
P 0.801 0.001

BEIH6 mo, YIS, A. pylor: WA NEMTE.

® 4 MABKEGERETD R (mean + SD, )

B1a] A3 1B FRE =8 AR =5id) oS
pUE=siz] 110 2.31+0.98 2.04+0.54 2.63+0.74 2.02+0.64
e~ NIHREE 110 2.28+0.84 1.98+0.49 2.58+0.65 1.98+0.65
t 0.685 0.432 0.532 0.589
P 0.412 0.667 0.595 0.534
W=24e 110 0.89+0.13" 1.46 +0.32° 1.23+0.46° 1.56 +0.38°
- MR 110 1.23+0.25° 1.78£0.41° 1.78 £0.52° 1.74£0.41°
t 12.381 9.784 8.309 3.377
P <0.001 <0.001 <0.001 <0.001

°P<0.01, SEHBTEIMBEL.

2 R

2.1 M4l R T kiR A IGIRIAIT B A R
88.18% =1 T % I 4178.18%(P<<0.05). TL32.

2.2 W4H. pyloritk Ik F i WAIFZ))51 mo H. pylori
RBRZF L, ZRIGIH R L, 15256 mo H. pyloriti
B TR, 2= 55 Siit e L(P<<0.05). L33,
2.3 WAL ACIE AR AR 4 b AR AT AT RE
F95. T EEAGE. RABEA VR U, ER LG
B MEARIT IR R 45, W bl RAE
AV RRZELAIR, 22 57 A Geih 2 L(P<<0.05). 3%
4.

2.4 HLFEPG] . PGII. G-174KF s WARIT
AIMIEPG I« PGIL. G-17KFHE, ZRESRIMER
X, WELRIT R MEPG 1 « PGIL . G-17/K P28
HRZAIS, 22 7 it 23 (P <<0.05). W3&s.
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2.5 P4 K g B P kAR IR YT AT LIS TNF-a
IL-6 IL-8/KFLbE:, =R Lg% X, MEHETT G
MIETNF-o IL-6+ IL-87KFIH0 LMK, 2 7 F Fiit
U (P<0.05). W6,

3 e

TH AT R A0 T R e o SR KT I /MR R AR 1) ™
HIFRIEZ —, DLCUESE, JHE R o 2 R
DpyloriENe, WFRH. pyloriifiy s 75 S AR, H Hi, BRI
WA TS B T P2 R R LRI, HEFEIE S B o
FIRHNHI5(proton pump inhibitor, PPI)PUBETT A E NA.
pyloriER IR TT I — 2R, He TR EPPL =177 2%
AN R B, 20124 B e T AW ST e A 28 DU k1)
AT R SR, HEEE S BRI DB T VAR NH. pyloriif
7 I T Y. AW T TR AP IR TS Ak
TE R AR T 17 o BB UL pylori VYRS, 4h
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& 5 WLAMMBPGI .\ PGII. G-17/KELE#E(mean + SD)

B8] 2851 BlIEL PG T (ng/L) PGII (ng/L) G-17(ng/L)
Wie=8 110 278.39+60.52 18.31 £3.52 318.24 £55.41
- WiRZAE 110 274.99 + 58.69 18.14 +3.69 312.89+60.12
el ¢ 0.423 0.615 0.686
P 0.673 0.402 0.493
=8 110 162.59 +30.12° 12.41 £1.07° 89.41 +20.87°
- NNp=EE 110 184.83 + 35.87° 14.89 + 1.25° 115.49 +29.12°
e ¢ 4.980 5.532 7.629
P <0.001 <0.001 <0.001

°P<0.01, SEEBITEIMEL. PG 1: BESER 1 ; PGI: SESEBRIL; G-17: BIUE-17.

x 6 FAMBHRER TR (mean + SD)

B8] 4851 %L TNF-a(ug/mL) IL-6(ng/L) IL-8(ng/L)
WMz=48 110 2.67+0.71 62.49 + 13.29 11.78 £ 1.69
. WiRA 110 2.64+0.68 61.87 + 14.63 11.62 +1.58
by gE]]
t 0.320 0.329 0.410
P 0.749 0.743 0.638
WMz=48 110 1.22 +£0.30° 16.32 +6.41° 7.52 +0.74°
WiRA 110 1.58 +0.35° 20.85 + 7.59° 8.69 + 0.89°
BIsiB
t 8.191 4.782 10.602
P <0.001 <0.001 <0.001

P <0.01, SEEBITENEEE. TNF-o: IPBIAEES —o; IL-6: S4BI8/ TR -6; IL-8: B40i8/1%-8.

IR, S EENT8.18%, T I T B —
B, AE ST 2 e T

DU BE, DUIBCT VR LE I AR B A H A R A 2808, {3
YA i 24 P J UK FE R B 5 il J— ELATAE, ST
FEAEARRIREE . 2RI, w A ST
PPIVUB IR A 1 R 3 i AR, (R B A7 A
ZE PO A5 AR AT RAL B IS I R 1A 2R B,
A EAE T B IRIE R, TR — 2 ORI, ReA 24 1E A3
U RRHZ A, MG RS . A
W I, a2 PPINUBSTYRERGH. pyloriiRFRZE 5
1£94.7%, AHLL L —PPIVIBLST14:86.7%, A W&, 7£
URFER E AR U3 D X HE 24 5 2 A XL pylorifR Bk
PIKIATER, &R SR, 122561 HWERAH. pylorifi
AT T A IR L(P<<0.05), iX—4510 5K ZEFH 5t —
U, Ay LA A T KA AR AR BR A, pylori, T
BIFET, i kN B 5, v E i o,
oL B TR AT B AU 1, T 43T LR e e
TR S AL v IR S, R B RN G BR KH. pydori.
TN, KR MR B A8 M40 IR (R O T Ak T
B R A RN, TNF-ofE B i iE B i
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o FEVE R, AT B b R R R A, 3 RN IR P
ML, AN 285 R it A I T I 453405, T stz e Ab,
TNF-o i {2 HHIL-6. TL-855 Hofth 2 VEAH R T REI, 5%
BRI R IR SR AR T 9O AL, P A S AR
WP, IR B R R Y, 25 A A N 25 A, T
I NF-« B Sl I MM A PKAS Sl %, 8550 R A
T, I AT AERR IR A R 40 T TLR 32 44, 3@ id TLR
ST A TR B (RS T KT G2 SR = AR R TV E Y. AR A
SR, BT M A MIETNF-a IL-6. TL-8/K 15 {2
T X R P<<0.05), 5 FR M AHAT, 2 PA7E DY BREEAT
CF TR A VRR R Y A T R A R A e N L
HEEVER. AN, H pylor &G EW AN B
1) 1T 3R, AR RoR, RBRE pylorifie NF Sk
FHIrca-g A VacAZrih, Fiil B B A Cox-2K1A, B
LT 2 T3 875 1 9% RE B A% R U A8, S AR A
Jo bR AR AE S R T BOR, YR IT R BRI R
E95. W ER A TR AT IR T IR (P <
0.05). HHIEAT W, 254 B PUERIUA pylorinyy vl AR AL
TR A R 1 e XU, 6 RS AT e f AE B 1 G 48
FEVAYT . BB pylor 5 E AT %
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WAk, BEFERIE, 50 R ANBEAHEL, A TE R A5
F B (P REGH MR A B = B R R, R AR RE R
PG [ . PGII s NI, B A 2 G 4 WA 1) — F
B iR, nIedt B RO, RIS R
o3 hE, R E BRAS. PG T . PG G-172
Il AR B i I VEAS B BB U B by, B RE S
AT B A G, AR, 1697 R WS4 IiE
PG 1. PGIl. G-17/KFIMKT XA P<0.05), 7T IL
A VUBCPUH. pyloriiyy K P MR 16T BT
B A TE R AR AR, PR AL TE B KU, LA
A e FILHIAT e im AR — PR A

4 5

ZE R, AH TR, fE O B IR MR
WA TE B AR IR ST RS N 2 AR BRI R AU
M, /AR pylorfBERZR . IR 2 E N
FRARe A RS, (H 2 AR TR BB TRE . & A AEH. pylori
WRERIET TR e S RE AR FES 5 TR
—PIRANIRAL.

o Y=
Lo BH =

ek /U9 2 I PR S Lo I 00, 75 1 ST AT 0 1ML/l
BT AR, KBTI /N IR ST B RE T O ML A
{HE 22 51 R RPNV ATEREAR, H 3R E da [ TR A
(Helicobacter pylori, H. pylori)/&&4s3 71542%-64%, itk
—INE B AGERE . Rk, WA, pyloriGTT
BONIRITH. pyloril ) 18 A8 R 545 T 25 1 FE il
7w AR A At B, MY BESCEIE AR, &
A RS TR R

oot/

AW T R I R A W VUK P pyloriiay s e Lo /5
KIGLL B B ATE RS, DU RRT A
R AR SR OIS KA.

LB

PRI 8 A IS VUBRBUH. pylorifE e O KBTI/ MR
BEH. pylorifRERF . IR RN AR AR AU
(¥ S FH A B

Eoaly

HEE2019-01/2021-063% Fg 22041 K BT 1L /MR VA 97 £F
H. pyloriFATE FIH A TE B AR 3 1 et s JB . B
H, ST LA, pylorify, WSS T Uhad B 1H
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VRS pyloriiadT HCEONEEPAIGIRTT % H. pylori
HRER AR SRS BT R M AE R R PR 5y . B I ThRete
Frs RIE T 2L O, FFidsr e s gt

oty

ML ImPRIR T A %R 152556 mo H. pylorifi
B A T A (P<<0.05); MEEALIRYT J5 RAE. 2
i W ERALAE . BAUAEVES, MIE[E & AR
Il (pepsinogen 11, PGII). BHEHAME 1 (pepsinogen 1,
PG | )} B i E-17(gastrin-17,G-17)KF, MLE[FREER
BEIR - a (tumor necrosis factor-o, TNF-o))s FZHAEAN &R
-6(interleukin-6, IL-6)F1 [ 4Hi i/ #-8(interleukin-8, IL-8)]
AP BRI (P<<0.05); PHALC AN R FH4E. T8
38 I R A RIE T R L, 2 G52 3L

2O B KT N BT B L A TE R AR R
I PRI 2 A RO I T RO A 2 1, T A R A
PyIortRERZR IR SRV BEAGAE AR K.

REF=

DR B, DUBRSTVETE I PR o B R RSOR, AR T
58 5122 3017 (proton pump inhibitor, PPT)PY
WPV RS A B AR ROR, Wb PUIB At AR R
TS 24511 e U P T o 5 i i, 9k 2 i A T el 4 5 R
B JORE SN FAT EEAE T [R]AA  BEL T s 12 4
i e FEF AR AT AR, [RIB JRAR K pLf M R T BT L
EIHAE R AL, BRI A I AR (B A3 HE
AR ARFIRIE TS, 5ol R AT $8 3, 0TI PR BT 6 b A
15, BEACIE P et O B KB /MR I 8 i Ak E
R A S L

5 ZEXE

IRAFAR, #RAH. Fdn R 25 B i B4 AL TR F k09 A 50
HEE. P AR AR E 5 2 E 2020; 39: 1488-1491 [DOI: 10.3760/cma.
jissn.0254-9026.2020.12.027]

Teng G, Liu Y, Wu T, Wang W, Wang H, Hu F. Efficacy of
Sucralfate-Combined Quadruple Therapy on Gastric Mucosal
Injury Induced by Helicobacter pylori and Its Effect on
Gastrointestinal Flora. Biomed Res Int 2020; 2020: 4936318 [PMID:
32934960 DOI: 10.1155/2020/4936318]

Bruno G, Rocco G, Zaccari P, Porowska B, Mascellino MT, Severi
C. Helicobacter pylori Infection and Gastric Dysbiosis: Can
Probiotics Administration Be Useful to Treat This Condition?
Can ] Infect Dis Med Microbiol 2018; 2018: 6237239 [PMID:
30275917 DOI: 10.1155/2018 /6237239]

Bt FREATS, A, B A TRG S TTEEAT I 69T x4
PR 5 & 07 2P BRAE A F 4 & 2018; 30: 189-192 [DOL:
10.13381 /j.cnki.cjm.201802016]

HEE, WL, MR, §REIRERESWIRST AT F tm
Hp e 5 97 2 R i 33540 vk, B P @ E 45 -0 1Lk
& 2021; 29: 32-35 [DOI: 10.3969/j.issn.1671-038X.2021.01.07]

2022-10-08 | Volume 30 | Issue 19 |



RPN, 5 ot BRGIURTMY IR ST AEIVREE KEUIL) WA DB B IORIR S PoVN AR

6 EF, R, RAA KFAMAF AW kETHplak § 30373781 DOI: 10.1136/bmjopen-2018-023131]
I IT R FSTHPAR R & BIRAARF 09, vl F B 2021; 13 TR A HIKES I AR & AT H 016 KT
39:111-114 [DOI: 10.3969/j.issn.1001-1528.2021.08.037] #r. P EZBH 516K 2021; 21: 2356-2357 [DOI: 10.11655/

7 R, TR, Gweik, ATER, ik, FAT, R e zgywylc2021.13.059]
W 5 B s 7] v B T ik 3Tl T SEAT B R B AR R X 14 REF. AA WIS ZIRITHEIT DUk I ERAF B & s R
#we . A EZ 2021; 43: 3737-3740 [DOI: 10.3969/ MR Hpthip R B KL e %0h. b B R 24147 2018; 15: 365-371
Jj-issn.1002-7386.2021.24.013] [DOL: 10.3969//j.issn.1674-4985.2018.02.007]

8 Poonyam P, Chotivitayatarakorn P, Vilaichone RK. High 15 FAk, X F, %4k HPE LD B k5 FH4E R § ik P IL-6,
Effective of 14-Day High-Dose PPI- Bismuth-Containing L2, L84k 49 % Z. F H IRl SR & 2021; 24: 3 [DOL
Quadruple Therapy with Probiotics Supplement for Helicobacter 10.3969//j.issn.1009-9905.2021.03.018]

Pylori Eradication: A Double Blinded-Randomized Placebo-
Controlled Study. Asian Pac | Cancer Prev 2019; 20: 2859-2864
[PMID: 31554388 DOI: 10.31557/ APJCP.2019.20.9.2859]

9 IHXK. AAWFSWIRTERL TR TR YRR &

16 4RAL, AT, D EE BB RS LV ERGT B EH
K W7 BT B FETNF- o, 1L-6, IL-849 %A, T &+ /&
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Abstract

BACKGROUND

Proton pump inhibitors inhibit gastric acid secretion by
blocking H'-K'-ATPase in gastric parietal cells. In addition
to common adverse reactions such as drug allergies,
proton pump inhibitors may also cause acute gout attacks
in patients with gout, but clinicians do not know enough
that proton pump inhibitors may cause the acute attack of
gouty arthritis, whose pathogenesis is still unclear.

Alm
To analyze the clinical characteristics of acute gout arthritis
induced by omeprazole and its S-isomer (esomeprazole).

METHODS

The clinical data of 11 patients who were hospitalized at
Tianjin Fifth Central Hospital from November 2020 to May
2021 and developed an acute attack of gout arthritis after
using omeprazole and its S-isomer were analyzed.

RESULTS

There were nine (81.8%) males and two (18.2%) females.
The mean age was 56.73 + 15.4 years. The clinical diagnoses
were chronic gastritis in six (54.5%) cases, acute upper
gastrointestinal bleeding in two (18.2%), duodenal bulb
ulcer in one (9.1%), enteritis in one (9.1%), and jejunal
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stromal tumor with bleeding in one (9.1%). Five (45.5%)
cases used esomeprazole, and six used omeprazole; both
were intravenously administered. Clinical manifestations
were redness, swelling, and pain of single or multiple
joints. The uric acid levels of the 11 patients were all higher
than normal, and the uric acid level after using omeprazole
and its S-isomer was significantly higher than before (f
= -0.81, P = 0.00). The time between using omeprazole
and its S-isomer to onset of acute gout arthritis was 4.73
* 4.10 d; there was no significant difference in the time
between patients with and without anemia (t = -0.37, P =
0.72), between patients with elevated creatinine levels and
those with normal creatinine levels (¢ = 0.48, P = 0.65), and
between patients who received esomeprazole compared
with those who received omeprazole (t = 0.78, P = 0.46).

CONCLUS/ION

Omeprazole and its S-isomer induce the acute attack of
gout arthritis, which may be related to the inhibition of
renal H'-K'-ATPase and the reduction of uric acid excre-
tion.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

BACKGROUND

With the rapid development of society, the incidence
of irritable bowel syndrome (IBS) in China is increasing
year by year. IBS is a chronic physical and mental disease
for which there is no specific drug to cure; however,
the efficacy of the drugs can be strengthened through
psychological cognition and social intervention. However,
there are few reports on the psycho-social intervention of
IBS patients in China.

Alm
To explore the efficacy of comprehensive evidence-based
psycho-social intervention in patients with IBS.

METHODS

A total of 140 patients with IBS who were admitted
to Beijing Rehabilitation Hospital of Capital Medical
University from March 2019 to September 2021 were
included as the research subjects, and they were randomly
divided into either a control group or a research group,
with 70 cases in each. The control group was given routine
outpatient follow-up and nursing intervention, while the
research group was given comprehensive evidence-based
psycho-social intervention. Both groups were followed for
3 mo. The gastrointestinal symptom rating scale (GSRS),
irritable bowel syndrome-quality of life questionnaire (IBS-
QOL), multi-gastrointestinal function tester, medication
compliance scale, self-rating anxiety scale (SAS), and
self-rating depression scale (SDS) were used to evaluate
and compare gastrointestinal symptoms, rectal function,
medication compliance, quality of life, and negative
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psychology in the two groups before and after intervention
to evaluate the intervention effect.

RESULTS

There were five dropout cases in the control group
and three in the research group. Finally, 65 cases in the
control group and 67 in the research group completed
the study. Before intervention, there were no significant
differences in GSRS score, rectal sensation threshold,
rectal defecation threshold, rectal pain threshold, rectal
motor index, medication compliance scale score, IBS-QOL
score, SAS score, or SDS score between the two groups (P
> 0.05). After intervention, the GSRS scores, SAS scores,
and SDS scores of the two groups were significantly
lower than those before intervention, and these scores
were significantly lower in the research group than in
the control group (P < 0.05). After intervention, rectal
sensory threshold, rectal defecation threshold, rectal
pain threshold, and rectal motor index were significantly
improved in both groups (P < 0.05); the improvements
were significantly better in the research group than in the
control group (P < 0.05). After intervention, the medication
compliance score and IBS-QOL score of the control
group were not significantly different from those before
intervention (P > 0.05), and the medication compliance
score, IBS-QOL score, and curative effect of the research
group were significantly higher than those of the control

group.

CONCLUSION

Evidence-based comprehensive psycho-social intervention
program can effectively improve medication compliance
of IBS patients, reduce patients’ negative psychology, and
improve patients” gastrointestinal function and quality of life.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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1% 5 &5 G4k (irritable bowel syndrome, IBS)s&— 7 LAFE(g
SMBZREL A8 PEEUR SRS R E R Thet: 5 W
TEZR, SRR R TR 11.2%", IBSIF R THHL4E,
HAch 2+ B, g A rm 22 mndy, &E AR HIBS
FI R FAIRE BT, T IBSEE I M T AR G 15 e, A
BT AEPINRIRE HEE S ™ B R A R AR 5
AL TIRE, MIEFE TOREEST R HECNIE, IBSK
WAL A S ATE2E, PR SAEY) . OEAH 2 R
FEAEFA G, BRI XA AR B OBiR®. 25354k
AR B A 2 TP AT S R M - il A LR ARIB S/
FRERARLS, DO R 7™ R R 35 (1) £ e A
I, RCRALF, AR A 2 T AR AT IR ABIE L. PRI,
TR EREIBS EH A o0 -4 & T Ik g E
B BTk, AL TIBS B E AT RE S AR, O
H, - RER, LA IRIE ORI ESEH TIBS &
F IO A 2T, AT IS8 3 1 R T Tiide
HSE PR EWT.

1 SRIRSE
1.1 #H AR s R e B 2 # %, Fra s &
X AT R O B R R A 99.02019-03/2021-09(8] F
T AR R} M AL i B B R e 12 1 14001 55 9t
TR, BN Xt FRALFIRE 74, %7061, BF 7t it fE ,
ot B 2 Y 451 S 151, AF 9T AR T 1510 3451, B NN G
THPE13241, HAxt R 2H6501, i Fi2He7iml. XTRaZH 5531
1, L3441, 4362 -69%, “T-3)(44.7£5.7)% ; THFELSHF:
STAE, PR3 L), NE R84, R s H31
Bil, K& K UL 166, IBSSAY: (FRRAL 1441, AR5 2141,
TRA 3001, AT 5529091, 2038151, k342714, F-F)
(45216.1)%; JiHFELSE-8.54E, (B4 1.2, NEK
W98, R34, Kt L BA - 1445); TBSZRAY:
RN 51, REVERL23M1, JR-A 12901, WL IELE TR L
5, RIS ERE X P>0.05).

PINFRIE: (DR =182 ()12l NThEENE B piE
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(BB BIRERNIER

PR, TFEIBSE T IVIZWiArdE"™; )R BERHE 4, RERC
BRI A ()RFEAMET 6 mo. HERRFRE: (1)L
ZOBTIE QUL B miE K FARBULST; (3)
CEYR ISR LA 25 (4) A RS ehB S B SR Dl RE RS
& (S)EHE L BUEAT; (6)A I RGN H A ™ E
USRS

1.2 7 & XTHRALERFS T HEMIBSHI T2 251097 A H
2T, EIRTT A T L X 23R, SRR
SRR GG VG2, A iR, IbTE AR
. BRsh /i BN eI, )
Sl QORI B M T A B - @iE B & 6
I7 REYE R Bl AR M ABS 2, 0 1 HRVC4E IR A% (50 mg/
W, 3U/d); TR B %40 mg/ik, 2-31/d). @8 1-EiE
VAR R 2 n] AR A T AR 2 5 i, )
P NUEE B A SRR, BoEH T &8, Kl
TRATUBS S, W1 R SRR H 22 A1 VT (100 mg/ik, 31/
d); (2)1L757): & HTARYE B SR YT AT RIS IR T %
(2 mg/ik, 3-41K/d), FIRE TR CWRBE(1-2 7, 2-31%/d); 11
IR (3-6 g/Ik, 3U%/d), )5 /37): 1&FH TERRALBS
B G AREEYD A F(5-10 me, 37Ud); HARTHTL RS0
mg, 3/d); (4)IEfEF: XHMERAIBS H3E rA H AR S
FIUNE R DA gk, 3k/d); BEHRIEFIINR
B, FLAWESS, OB A0 M6 piE i i
B S R GE FHOSUBOAT B DU RS B s DUBRT B FLAT 14
SIE R T AR SR BRI R R TR A R AR TS A
TR EEVR A 2, 2RI, T, OB RN,
A AT ANE B R TC 3 W o] BN SR BEva T . Leah,
R LR SRR G B ANE &), a0
PR EWD, PRTNEE. HRAS . VRS SR AR B Pk
R, HEFFKFODMAPSTCE, e 24 (11 & M An
PEFFE R OB, JHIR B e R, HUORIT IR E
RAEFHE B CHRBIRES — R IR EI2 11X, R
T e BB 12, BT 2253 mo.

BT 78 2H ) 7 55 FR AL L ity 45 7 3 T I8 A 4550
ST, THURI A3 mo, BARINR: (DHAHEE T/
Yl FHUNLR R EREEEART K14 R
Lx2% DEERITZ . TR R4S AR, TR
EIRILESFLL b, Frf 4 R 320 1B S A B K03
TR TN IENNIHEAZIE T, QBT T RIRFEAE
B NGH RSB IR AT, ) T AR - O B 2
DR 2 A A - F e (B T B i B E & R a5 A &
FEE R G AR A £8 R Gt 2 [R) A X )38 R 1 TB S 7
B LR I, I T BB PRI . R )R AR &R 1
SRR ERERL, MAEHD 4 5 OB AL S T U R, 45
A AR OB ST 1572 LAMRRIB S &35 B 0 HLBAH G
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1 FHSARBREEBE.

[ 7, G S e Y R B OO R B 1 79), B IR
5 S AR DG RE (W B [l R V), S5 AT o [l
CNFATAITIE), FEARRARHESE WL, (3)FE TR IERI2%
AL H-A 2 TG R RS E: T IE B3 mo, BANH
SETAR R BT Herh, B8 — B B SR A O
1A A S AR BB U N, 5N iE
B A RISV LS WA ) A E ph 42 R G, B Oo 3 A
YRR, 6 B SR A O AR LRI,
BTG SRR . IES AIRER, Fem BFH I E
RITURE 55 = B i Ao B8 T RO KA A 2 vy
H AR IR FeAT AR 2 H W A0 b, BARE+
UL N2, WAL, (4)Bisiit: Oxf B KM+
WO N HIRIE G 50, S PR A s =
N L[R2 5 DL R T TO R 0 — S50, @R TSk
JEH i, 250 80 8 A SEREIR A D0 AU 10 3% AR PR ATF
FUHERTE . LT, @ Tud At A BB TR G L
S R AR TR B AL B @A NTFIRRS 2R, TEA
RS o U <117 e o U 7 R B2 B G = TN

1.3 MERFRAR 3 AR FTRT . 103 moJm LA M ARz T
RIS

1.3.1 B M se R &7 20 FIH B g IE R or e &
(gastrointestinal symptom rating scale, GSRS)X H JI7i&
iR B B AT VP, GSRSERAISANHIWEH,
Hok Bt 1-74y, 15008 W R 3218 B I TE R
7 E, GSRSHZR KA #E—Fik40.58-0.88". MRAFEAE
ARG SRSHAG /D 2 () BEATIT RHOTAY, m = (RIT RIS
Gr-IRIT JEAR )R IT RIS 53 X 100%, Hor, 2@ V597
JEIEIR . ARIEW R BB AW R, n=90%; A IRTT
JEREIR . ARTE B B G, 70%<n<90%; F 2 RIT)E
FEIR . ARIERIF 45, 30%<n<70%; X% VAIT JGE
R AT, EEME, n<30%. BAME = (&
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15 B+ 3 R B+ R ) S B K X 100%.
1.3.2 Al E A4 K APC Polygram HRAE! Z 18 H 7
IHHEN E X (i #.CTD-Synetics Medical 23 &) )F ] B &
15 minN EL s shia . BB, BEmaHER
BN B2 I AL
1.3.3 JA a4 bk S IRTKHT- 20 50 e 1 F 24
MPEZR G PSR, Xof 38 2GR I BEAT PROT, 459078
FE90-1077, #5788 i IR MR 8 v
1.3.4 2% k2 MMM S BEEGEIEEERER
(irritable bowel syndrome-quality of life questionnaire,
IBS-QO L) VAl 2 ¥ 7 Tl AT Ji5 F) 28 V7% Jo 1540
IBS-QOLE W& 344 7% H, #5% Hi%0-45) likert 521t
gy, B YETEAT o I e A A E AE0-100 7 JE I N,
A 0 v D 2 7 S A 2 V7 T R A
1.3.5 fidms22: FIHZung KM LS H P& R (selfrating
anxiety scale, SAS). 4l 15 K (self-rating depre-
ssion scale, SDS)!'F BF A& FNAL LI VAT AN,
PN ERBIEA20 % H, #6 HG 2 2 A0S/,
SR X1.25 bR HESY, S ASHRIES> =50, SDSHR
#E5r =533 WK CHI A7 AEEE RS L SRR OB, 73 Bk
R B2 IR AR RS A O SRR B

Brit£ 4038 SRAISPSS 25.040 0F A kAT 4 43
B, THE YRR HIShapiro-Wilk Kk 47 1E PR,
IFE R Limean £ SDEIR, av e, 1HEE K Fn (%)%
R, R LLP<0.05 0 25 A Grit 2 L.

2 B8

2.1 W4T AT 5 GSRSHE 44k TR, PZLGSRSTE
o, ZER g EE . TR, PiZGSRSTF /35
AL T-PUHT R, Bt R BAR T X R, Z R f
Gt L(P<<0.05). W3R2.
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x 1 EFBRESIVE- =T MThEEZ

MR Bit5 FHAS FHSE

N, VEER WON-FE - BREDES SsIINENP THEE RESESHTA60 mnMENE) EHE, TN

ASHRHE BRI BIRE WN-BECE, eSS ERETS B SRR AR
ERIE  BARY; S5 (ERTIVER, AESREERINC IASH. TAESRTVERTR
B BRE: B OHIEENEE, SETERS SO RS IS SRARED; Q5N
BAREEE /) P RARSEI AR, KETRIRDSSREEHINAE, TH)EHTIHE

B, SRR R RO E RE

THER — TABRHE  (ESRREERESATRISRERBRR SRR, BEMBKNERN AR

AR, MR WA, BB AROMIRAER), BEESEIN-IZEaERNE
-INE- R, THNESBERFENMETHER T ANNEE=TIE
INEBAMAMUEERNE, B85, ARTARTARENTR-
BYAME; IRE (1)812 mo, BRMEBIVESBIME T —REHNMELIpELOERT A 58 BRE
R4 R, TSI, ERASUS ISEEM By | SR LHIER.
T —TTIERBBVEICAS, RYILI—PERERoVEImE. RUERAS K
F, DURSINE; RIEIEEEDERMBIBIVSMAMER ISR HlR.
BiERHTEMERRERIT NSNS, BHsEmEE slic” IR U8
BENTERAAESRY). HESERTIRRRETINE, USIE FHERIRRIE
=B
sEEENBEETER. IKIERE EFERNBRIIESRERRREHIE
IR, TV EINe s SETREEEABIESEINNTRE, NEEEHIYA]
BT, QEEREHTARNSINE), HEEECHSR, ARECHRIENE
S; QENEEREINTANES. MERKNT, BEEFRLHERUN
R, FERRER MHIHERS DM, 5SE8ENREESEEPNERETT
USEE
EETMER, MAMER-BR-R (/REFPTETRESNZSRIE0HES, MRDEEEHERFIER: QSR
BEARGID & SEOERNFETIRS, BRERARSYT 8l BInHTAAINSEINE, FUREFHY
. BERER RIRIDSCIRRATM. SRASIIERS; QDS ENEI2HS
RAEBIN=EMAENEONE T ER, FEn A FEURaIR Y RS H TE D
RS TMABINLEEE (1VESBINESEERNET, RERERFBAEDVEINAE RN, W
73 IHTTVOEED”  QE T RERE LA THENSIERNRANERS, shEE2
DORRCRILBYED), IRSEE0IERAEE QI AEHIESEHTIHELEBERRE]
SBIMTAB, HTITADM, FICREITR], FARBRETITONRIT/NEE, F+
STHVNEBULE
USRI NN T (NEREFT THRSENENIVIEMSRR, AISIBENRNE, REEE0ETER
BERVER FSRERITNRBEEREDEER, QWERE T ATMNEREH TS, INWeTEE R
R, R T —251T0), BHINERITIL DUIsR ARG TSR

ERBRNAE IRIES
i, ERBER=
IR

ERFIRIRER EiRk

BRMERSIZ MEEED
RITNER

=z

QOLFAHALL T MsT 6, (1R KL

2.2 PN R IF RO PRALST LA, TF AR AL R 5
X TS, A 25O . TBS-QOL 4441 B 2 i

B TR P<0.01). W23,

2.3 FLE A M R AL TR, PIALEL I E S5
(B RE . B HHE R EomiRis B
BEFREOILE, ZR g B 3 T)E, WA B
SeRME . BERHHE R BER IRE S B s shigst
ECFPRET A B R (2P<0.05), B It 20 B R I
. BEWHERME. BEORIRES BEmiashis 2k
BT HHIRH H5P<0.05). W34,

2.4 WML HERME, A EREIBS-QOL#FE L i T
THAT, PZHFHZHRME . A= i =IBS-QOL V43 bhAs, %
YGRS A, SR 25K M. 1BS-
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FAAFTHT, BT, 278855 3
P<0.05). W35,

2.5 W4 A &S B LA TTIET, PH4ISAS. SDSiT
S, RGeS TS, PIZHSAS. SDSTFSY
AR LA T T A BH 2 P (341P<0.05), HFFEZHSAS.
SDSP-43 B AR T~ 5 X HRAH(P<0.01). I.5%e6.

3 18
H BTIBSHIIRIT HiEHAG —, T B4t AR TR
I7, JCHIR LW H @ V2 DL 8 AR TT T 2, B
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xR 2 FEATRRIBGSRSIED L (mean + SD, 43

A% gl Fg HE PE
HRA N = 67) 4321+453 32.52 +3.21 16.365 0.000
WIRZE(n = 65) 4287 +5.42 38.15+3.69 6.167 0.000
t 0.392 9.361

P 0.696 0.000

GSRS: EipEINTESR.

R 3 WLEETSIEHYS BNLEBI%]

A% ;85 2 B iy EBEMER/%
HRA N = 67) 7(10.4) 26(38.8) 31(46.3) 3(4.5) 95.5
IR = 65) 3(4.6) 16(24.6) 35(53.8) 11(16.9) 83.1

7 5.390

P 0.020

xR 4 METIRIGERNESHEER(mean + SD)

. B/ mL B/ mL BRI/ mL BRI/ mmHg%
) T Twe T T T T T e

TH5XAn =67) 2947+451 3622+546° 7846+7.16 97.53+10.1° 138.93+1669 161.87+154° 61.78+17.42 29.73+8.78
WIR%Hn =65) 29.16+542 3145+598° 7887+729 8737+921° 139.78+16.23 147.69+17.63° 60.32+1853 4254 +953
t 0.358 4782 0.326 6.033 0.297 4.903 0.466 8.025
P 0.721 0.000 0.745 0.000 0.767 0.000 0.642 0.000

°P<0.05, "P<0.01, F¥Al vs FHE.

R 5 PMETIRIBHIRMIE. £EREIBS-QOLED LR (mean + SD, 2

FRZHR IS HERSIBS-QOLTED
2zl FHE T R T
IHRAn = 67) 4.35+0.59 7.32 +0.36° 68.27 + 18.39 77.59 + 11.46°
WHRH (7 = 65) 4.42 +0.63 4.65+0.77 69.54 +17.26 72.78 +9.81
t 0.659 25.243 0.409 2.587
P 0.511 0.000 0.683 0.011

°P<0.01, THIA] vs THUT. IBS-QOL: BZAGSILETR2%.

AR HZT7 %, ARIGARIEIR, IBSW AT EENIRIER 259, (H R 259 T BUERM A R B, FIEH; (2)
IBS(diarrhea-predominant irritable bowel syndrome, IBS-D)- IBS-CEFH MBI MRE. NEIKFIIEE, S 2k e )
§FAY IBS(irritable bowel syndrome with constipation,  ZEARMEIK IR A BEHE 112540, SEFEFIFSEMETE 2
IBS-C). fHEFLFIRIERAHIBS(mixed irritable bowel — WZIBS-CREH—ZIATT 254, G)IFIRN BA (ERAFIIRIS
syndrome with constipation and diarrhea, TBS-M) = Ff1i[J 7!, 1B S-M 535 IR BUAHEAE AT R BT A AT /N A FPERER,
=R RGN ZT7 REEy: (DIBS-DEE  FEAE I 2 A [FI R FE R R, S (AR R 25 1%
BARERRBUONIS . KIS, Sfeiayr bk ig:  WERAOSE . IBS-MEE B W AG T A0 20 )
feiEIm . MEAK IO REA b, B RRIE R LB AR AL S8, EARATT 25 ERARRETT 2 TS O, DLHERR S BT 5
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R 6 WATMAIGSAS. SDSIEDEEE(mean + SD, 43)

SASTESD SDSWEL
sl T FHE AT FHE
HRA N = 67) 55.14 + 4.38 47.32 +4.84° 59.32 +5.87 48.21 +4.65°
WIREE(n = 65) 54.97 +5.14 50.63 + 4.26° 58.76 +6.21 52.45 + 5.38°
t 0.205 4.167 0.532 4.838
P 0.838 0.000 0.595 0.000

°P<0.01, T80 vs THUD. SAS: FRIEEIE; SDS: IFIEN 2R,

FITATREAL, FEVG)T_ERARYE B BAREIR, TR AR KRR, AR A A R AT A IS, X
RUGEMERIARYS K25k #%, MBUERMER M D RIEIRE B ALK B ) KB DRI IR H AL, BR TN 4R
RIBGEIEIEE 2516, FRIE KRB AR goE; 1 PR, e nlsd B, AT A EE R,
BURVSAEIR I AR B IR T RS RREE R0 A 20001 i T B ) T 3 8 XA TR JR B ) P R
&, B HPLER. IBS-D. IBS-CHIBS-MEAAFIGK &k, HAEZYSHBIAEIRIRZS TS, KA R A B X 35
REIR, (H AR B 2 AR, HORAENIHRIRT V&SI, 5S4 i s e, TIE 2 e 1 1
RES AT N B LA Z Ui 5 MBI TEARSCRER. BeAh, AR SR E D 4a ke 2k > 1alfe, 28
R MR I BS A ARV RIS M EER, L TR DR TR AL, S S ] R TV 55
I (I ZEMRIB S I A R 2 L 2L, R NIEI. AWE SBRE ST B T BUIRAERy, T AZZ21%), 5183
FORW], AW OEL AR SIBSEHIDR A PR/ E0 B 2 3 R B 1) A8 U e B 4R
DIRERERT Z AFEA AR, H—=F Ll ERIBSEE R AR ITXT T BhAh, fELk b/2 T BF a7
HUREFI B SRR, SORIORAEIBS A AL, AT ITEBIN, 515 88 RIEEAR A HUR UL BRI
# E R AR IRRSERR, N B RO R KT R R ), AT S AR SR
PRk 2 R IBS BB AR IE EVRIEARIR, $HXBSE MEESZEIZ LI,
HIPOBEN F T FERTRN T 8 E NPk R 544 FEHRIBS 3 WA B A s I AR AT R IR T8
ARERER A R R, JRE ISR APk R 5 A br MRS E AR B M B | Ak S
THRAISRH O PRI REIRY. AR LR A5 REIBS R At o] S AR S5 175 (1) 06 2200 F Tl IBSHAE
BE AR B 2 A, KN A N AE-0 IR S B RAE, X B IS 2 AT A A B 1
B2 IR, O T IRCR, RN TIERSE 0. AR SO IBS B St TR 2R &0 - fh 2
HOHEA ST RO O Tk, RiEEgE THO SRR, BB AR, EE R ESREH
HRITVERIARIAT AT IE), DR RIBSEBE SO EA $w, S8, AL B R RS, 52RREERH
RS FHIBSIATE SE I IR T AT A AUBUA BRI S5 SREEE. AW IR IBSHIAY- 0 B4 SR e,
H 2SN, 3N N AP A ORI S A b B i e e A8 2 S BUB SRR A B 2R 5K, AR LL
o7, LB HERRCIRAS B AR R U R IR (B IR S 22 2 B RO IR) AN 2 ok A O
W, B NIHER BRI HOR USRI E AR SIAEIUA)— PR ER P F5Y], 76 T S b el Pty ) v
H . FHAEEEITEBY) BN B ey R 51BS B
AW LSRR, TG WAL B EAEIRGSRSIE  SEAIDIIRAR R, TSR AR 5 25 A2 L F iy
gr BRENESHA N, BT RHASEREZR T R EEER SN THHR. IBSEERMLERERS
R, SR SO R BETCR N, EIAIE R B EOINE AT A R, TR AR R GRS
REAUT 1R EE R LB LOMEIBSITERE e KA T ais i EZ RIS 2R
BN S, MBS MAALIETT BARERMIGIAR  ZRE OBk 2 T WU S0 H R I PR 24 1 [R5 58
SEHE. AT IE R FER A ARRS E R TERERLE, HREERE TR, I AN B
ks SR LR, AR I EARRNTEUTE, TR EEE LB R AT
RIS, FTXH R TE T RE AU B BT S gLk, L R, Emude s 3 i 29K A PE AT i o 2.
HRE R B i O REIR AR D B BRI, 250 AN, AERTFE AR rh St e b S AR AL R R F AL FY)
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SRS, [ AR SeF £ 3 I e L B 8 e O B, TSR X
A B B0 %8I3 it X P A 70 B B AR T3 7%, 5]
B AR U G B P A BRI S 0L T RS
b R R B SRR KR, I B > H
A R [RDEEAT N, AN A0 2 A SR AR 2 22
SJ(HIR), LA AR AR K I BT ) o 2, I
TR AR, BRI B, AT e A s i, A
WECERA — AL, (B % TS0 BRI HA R AR AL
WHTTCHTER, AR R K SR KA BT R 2
X BT TR BT

4 Hg

3 PR, FETIRIEMIZE A OB ST 07 a4 2k
E g Gy BeE AR BIREMICER . B SR, R
FAZGAR AR AR SR T O, 7 0053, (B 4.

W S A R B R e, ELAG
PRSP LA, BRERIE, FEREH, BT
AT RBORHON, WAFE TR R VR, S
SEIEARH FBUSH A BRI LI R
FHZ AP, SEHIOKHEN T S 0367 R AT
B S A A1) ST L R B S0 B,
AR SR 3 R e,

Za5El

X o e G AE B S O ET T SRR B AT RS
ek e SRR AR R S8 TR A9 P 1 7 Th 2 EEAT
WPRAT NZESE R, oy H AT B o B KRN
ST A ) ER TP AR S, Be AR RCR
WARAHA. F UL AR GO F AL 2T HUN AR G
2R, MR R 2= e RO OB AT N
FIFIRAT G F NI, T B R f i DB, $ il
CRURAT Oy, BE e B s D REA SR AR I A Y
PAEH.

=l

LR AL 2T IR — AL BN S A 24T T
Tia, EAEMNEERLEL, SRR AL AT ST I
BEAT &5 AL T PASE E R R AR, (8 R B R T xR
T, B F T o BN B e HO R R ATy, T 5 R
I ARAEAR, AR TR IE 2R S O B AL 2 T T
o SR AL B KR T, BB IE S R R
RACH B, BrE%.
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SER T E

AW T G 1 G W LR B A AT IE 23 BT 285 SR PR 51256 4K
W, BT T HETORIER S A QAL S TR, FFE A
Xt Wy 5y i A A ER AT 3 moB BT, Tt A
TS TR TR R A T P it AR IR i — B R EG
UEAHIF 0 T i A 251

ELIER

THUE, WHtdl B e vr oy, SRS, PR Txs
M FIP<0.05), THE, MR EmEERE. Ehmik
MM H AR e S B s sl fa 8o es &0
THRITRAFIP<0.05); T-HUa, B FCHRZHRMIERF2>
1o S B A0 R R PP 20 BT T RS vy T B AL, E T
HBAREN S TEA, ZRA5HIH AR EP<
0.05). 45 RILR, FETIIERIZR A DB 2 T U
TG S ER e LSS UL OB S TR AR AR B
BURAEH.

ETRUE LR G OB 2 T IO T I 2y s
EALEE UGBS ), S RANE, YRR B gD fE,
A E R RGBT, 9 5% & e i 5
DR SR TR,

REf=

AHIFIE I HE TIERIZR G OB T s xt T
' Dy e ARG R I E, (HRHZ ST S0 R RA
AR AL TERTIR, MRS RS RAT KA
AEEANIT & 22 rpuCoXd A FURERIE.

5 ZEXE

FBHAREGT 0 DT AR, TARANEF T2
Z¢ & 2022; 28: 111-116 [DOL: 10.3760/ cma j.cn115668-20210922-
00079]
Creed F. Review article: the incidence and risk factors for irritable
bowel syndrome in population-based studies. Aliment Pharmacol
Ther 2019; 50: 507-516 [PMID: 31313850 DOI: 10.1111/ apt.15396]
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Abstract

As a unique form of cell death in the context of redox,
ferroptosis has become a hot research topic in recent years
for its potential anti-tumor effect. Digestive system diseases
are a common group of human diseases. Increasing
studies have addressed the important role of ferroptosis in
digestive system diseases. Here, we discuss the mechanism
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of ferroptosis, and analyze the role of ferroptosis in chronic
gastritis and gastric cancer. Targeting ferroptosis may be
one of the directions for the treatment of digestive system
diseases.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Ferroptosis; Chronic gastritis; Gastric cancer

Citation: Sun YT, Li GX. Ferroptosis and chronic gastritis and gastric
cancer. Shijie Huaren Xiaohua Zazhi 2022; 30(19): 859-864

URL: https:/ /www.wjgnet.com/1009-3079/ full /v30/i19/859.htm
DOIL: https:/ / dx.doi.org/10.11569/ wcjd.v30.i119.859

ik 2

VR — b B A BACE R R T 69 34 iR se
R, BT B LB 6 T B AR R R A I R AR R
B ARG IE R T LAAERIRZ —, Mk
2R RAB T T 4RI T/ AL 2 Gk R P o Ak
. e, RATER T kst o A AMLA), FH4E6E R
SN RIALGAT T kLT8R NG R K Ao § s
8 &, Fedsk e T R R A R RGBT AL R AR R
B L —.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

R T R K AR

RZIDIRE: 1A —FPF ¥ k4w f 58 = (regulated cell death,
RCD) X,, 4 5t T (Ferroptosis) B 2 i 7 44 40 A 75 45 A
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Fo B S 69 B Rk RAE— B4, AHA GRS RAE— T
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03I
BRIET(Ferroptosis) & — M i 15 4 40 MISE T (regulated cell
death, RCD)EIX, 52 B4 P 22 Ahifs PR -7 A4 -
PR, FCARFAIE A2 20 A B8 i i 201 Ak MR L P it
k. HETBH AR 7 ERSE AR5 R i e plL
il TRERIE T R AR SR IR R ARG M B R AN B
PR T HVE P B T IR T ACE B 16T B

1 R EROM

1.1 kTR A 5AY LS aistr e a1
T MR TS, YRR T20124F Dixon %k
I, BT SO — PRI R T A R AR T A TR
B b, RAGICT N BA —SIRFURIE, R
KRS W I . AR AR, A SR et
FURAE SR TG, ST KRR R 5,
A5 M A ) B I oo A, 2 P ) AR A O TR K
PR LUEIINADP/NADPH. GSH/GSSG%HLF1%4i%
BEFCMERIET . BRAET R AL IR AR 7 NS Y R (2 i
JBI S A AT EBEEAR 3 1) 25700 S V. (Fenton reactions). [
PR P A g A% A AR DU MG R I %8 & i (arachidonate
lipoxygenase, ALOX)/ %, ALOXJE — M Bkl SR,
MWFFEALOXS5. ALOX12. ALOXI12B. ALOXIS5.
ALOXISBRIALOXE3/NFo1; Hir, ALOXIS/EERSE
T ) A R, B AT AR gEi 25 22 AN A g D7
BRI RN, ZFHR B R Ak B8 1 (Fe™ )R AL U
A, FEAR SR R — RV RS SRR s
b, RS R A I IR U A P (phospholipid
hydroperoxides, PLOOH)XJ 40l A Ean e 4%, 534
JIZET:. 5 lE], 20 N A E 2 FHHTPLOOHTR
ML 2 BEH Ak (glutathione, GSH)YRHT g Fiid ik
BE R2G R NEPT A EE Y 2 —, B H LA
WHBEA(gluthione peroxidase 4, GPX4)LAGSHAJEY), H.
FEAEAL IR TEPLOOHF AL N Jo F IR T B, AT BN
BRI T O R T2 —. 4 N G SHAAR S 4k T
VB R EAR KT 2 11 (solute carrier family 7 member 11,
SLCTAID TS, B M2 M/ A AR s R CTH) %
MRS, Bk, SLCTA [FEFEEATHIHIEIE T 1E .
TEME, 25 D4 T A ERAE T (5 S R A PR - (B
D).

1.2 #AE G IP B8 7 Fe. b HAET AR ILLLR, Bk I
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TEERI DU T SR AR 2 5%, R RIPLIA
DARFFEMIEJFRETES, XX TP IEDNAL & H A
JE B S B 1 i A R S OC ELEL. —Ty T, S IR
WYHAR LE, AR AR B AR A AChE B S, A
BELWT O T AR TSRS AE TR AR, AL R R S
B T RARAETED; S0, AW H SR KR,
a8 AL A A R PR B P, R B BE T B A
—RE MU, 125081k, CATAR AR TR, BT
TR ONEE AT S e AN SR8 KB A A itk
CE R SRRk PR X R AE 1215 30 B U A, — ez i
UM 2R AL AR e . BT B )RR RS P 2454
(U E RS BHHIE SR T IH I - S RIL T R
EHURIER. AR R PTE T AR AR iR 1R, Bk
FET A BN T 2 MR IR T U

2 T SIEMENRE

B RIES 5V 2R R AR RE, & — R0
PR, H R BIALOXIA T IfE A WUIE R A A2, £E
SRR R, AN ZORE T B G E L. i, wal)
WEKT B (Helicobacter pylori, H. pylori)I{13 5> SURA L 2
FLIE R T HUATE S350, Rahmani & HIESE T KB4
HEFFE#BFQ10(coenzyme Q10, CoQ10) 5 =BT VLR A M
A BT SGEH. pylorfEGAHICI BRI A E. S8 |,
FALPREBOZ B R PFFE R SO 2 —. S E A
X3AE b, U R /-G SHAE B RG I H B A = RIA
KT, TGRS B EHE A B BB, Amanda®5 VR I, B
RALR Pk = GPXFRIIK L, TINADPHELEE. H
& A E A bR W Rk 3 . FRATTSE AT S
SEIEIR T RBET S RAE 2 T REAEE B R, BPERSE
ToREMS I B P R T~ 45 AH 5% 4 F A (damage
associated molecular patterns, DAMPs)%5 4% JFR PEAE i3E 48
i JSNE, 843 R T 1) )6 B T4 1) 8 1
I, A EE E AR A 40 A P A RIBOA B — e KR S
BRI, AT RerE—E R FAedtS vk B 28 i it 72,
B A, 18 RE i A AN MR ik e I B A B N R, %
SEMM B (BGOSR B T
R B R SE B BRI S Re A8 HES) b e 4 i % A0 3
R RS, R E X — S O R R IR
FIFRATIR FAEAR R I, 2975 15%-20% 15 e 2 18
PEIE GRS, IR 8 Wik &8 K -Barrett &5 - &
B 1S MEEAEE B R -A A B RAETE
I3 - 225 Wi UA R B 14 2 - PP R - P s 55 s i A it
. R L BIFROSIA R . DNAFIEAL,
KRR TR ZME 5B NEHEIT 2 WA
HERMN B HER, e il T 20 T g T 15 -
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1 BETBRBATES. A iBSH T B: AT

TR RE RO B A RO L7 .

3 BT E58E

B i (gastric cancer, GO)&THL R G WA MR 2
—, DIBAERES = A AEET IR A fE R E, FEELI1T40
FIFIGCH KA, o5 5 K m K 42%, B3+
FEIRM GCRIIAEIRFEE = B bk, M2 —3 0 B
Hish O TR, RAEHBT . AT, A
PEIRIT ST BO B AR T 28, HTFARBITA
GCME— T RERIE T B — 27 k. Ak bE A N
HARMERE, EMR, ESDENG FFARITRIH—2
AR, (HGC R MR TIE RGUAAS SR, AT %
B, BT, R, R, FHRE BT GCkifiE
AT A b e e B 2

3.1 & P a4k 5t Tk i AU

3.1.1 GPX43 4k ik: GPX4/E B0 T EE I K7,
2 S MR AT i F BT ARIC ). GPXATESL
e TR R e i R AT BRI K
Btk R R A Rk, HHmRE SN
L At PR 0T AR 38 VA 2. GPXAIE AT AR i i gees
RO P T R, R PR S A R SRR S,
— TR 9 Ak R G R T S R W, 5 3R iR 4 4UA
b, GPXEET A BRI 20 23 rp (/K F o .
FEJR R IEGCH, GPXA4-MPN D& 3k K A (i 3t fif 8 )
A K AR, WangZ % GCH GPXARIA T AT
IBE TR 7R, GPX4AEGCHL S [ /KT 1
B, HEKFIGPX4 mRNA S B35 A R UG M
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x.

3.1.2 ALOX154pH]: FiJe #H ¢ i 4F 4E4H fd (cancer-
associated fibroblasts, CAFs) & e oA 4 1) &
BERLSY, 162 R iR o BT BOR/E UL SR )
ALOXISABIT-HE ST, I KZhangZE "L I
GCHICAFs7 A I A A A miR-522 38 i #E [1] ALOX 1541
il T GCH M ERFE T, HEmAERE MR AR K, FRBRAR T
G CXF LA FH SR AZ BEALT IO BB, LA, 7E45 B e
H, ALOX1S ] /B — Rl S N e ik, 1X SR FAT]
ALOXISEGCH BV B A RAUMEH, (A7 —2B sk
B

3.1.3 PLIN2:E £ A JIg I BRAR U ¢ 4 5 2 M Mo (1)
RAMK, BEABHGCE BRF R REGCRE
5515 AR SR AR OGP, R DT 2> HAH G R E (perilipin 2,
PLIN2)&Z—Fp 540 ) IG s ACHIAE S &, & n A
et An g i o fk, an i AR K AR e . MR — P
JEFEDR, PLIN2TEAE HEG CYH s F Ao ) FL o v 5 T
BABEEH. HATHW A Z2PLIN2#EEPRDMI1A
IPO74: 3 N5 5 T GO RSt T i A i, 3L
I e TK S BN A P MR X B SR IR B, 38 T 1k AT
TR HEGCHYHERE.

3.1.4 SCD1 & A&k T RHEAHEFA L FIEE 1 (stearoyl-
CoA desaturase 1, SCD1)&40 o fig i B2 i Ak ot A2 P 1)
KEEMG. M NGCH BN 2 —, SCDIEFEEGCH
L RIL, REIERGCAN R IIG AT R fE 11, BF
FF WIS GCH S CD AT DA & Bk B8 T 40 1 H T
GPXARISLCTAFRIEKT, #HISCD1A] &35 (2 ik
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&

H

P .\\“
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— ==
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2 BEHIFTHIREVEFNG ACP: BEAUR; ALOX15: TEEPUIAERIE A AHEFI5; AURKA: HOGEERA; CDO1: ERt B IN5E G ;
GLS2: Ao Filidie; GPX4: Bt HIAE S AIRE4; GSH: ZXBEHTIA; PG: Physion 8—0—B—#jAgHEE; PLIN2:IB /O UAHSRE H; SCD1: iifERE
SHMEBA A EAER; SLCTALL: IEFEASIETRB111; Tan TTA: IS TTA.

BRI IIHIGCA M I AR K, X ANBRBE T 1) A1 BE S 7
TR FERISCD1 IR HIMLA.

3.1.5 CDO& & A PR FR SUM B 1 (cysteine
dioxygenase 1, CDO1)REWS AL~ It 2 IR A Ak, Hogwfidh
FE PR — P HT R LR SRR Hao% R B, CDOL
i 3 PR A~ O SRR 5 BRGSHIT s M Bk AE T3 72, CDOI
FEG CAH i H IR IE W] e 3 BLG CA i _EIMGPX47K
NI HIERAET. H AT, FE CIFREESECDO1IE
FETHI KRG CAPIM AR LRI A, JdR R R 2k T
T-HIGCIRYT Feflt 1 —sE 1) S8 BK.

FE L, BT B E) LR Ah, GO kAt
TP & BN 7 E2AH K K F-2(nuclear factor
erythroid 2-related factor 2, NRF2)®'., H¢ )t A (aurora
kinase A, AURKA)?Z5 K F(&2). 45 LA EAMERDL, T
Wt P AR Ik, TR a2 R B E A B Y
IRk, # A T [R— Mg RIBRAET I, X ek
FETT kit BRAE— & MEFE AT N T A A ) G G
s, XPIREAVOHEGPX4. ALOXISFIPLIN2ZS/E
W RRBE T R BV AT DR T EE I 73T hRic 4,
F-FGCHIZWRTE YT #E s A
3.2 ¥ewgkat T o) 2 BRAET HRBTHON Ty L (et e
i 24 14 1) B oy F-HLf 2 —. Physion 8-0-B-7 %) B% ¥
(physcion 8-0-B-glucop yranoside, PG)&—Fh R IRTE LR
Gy, FEAME 22 Pl i P 04GR AN A% rhle A R,
B FUME . R B AR o B 2 R 4
NiuZPR I, ZEGCH, PGIliid FifmiR-103a-3pXf 434
Pk %2 (glutamine synthase 2, GLS2)Z 1A FIFMHIAE A it
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M-S, RIEGUMREER. —2EHHGC
1 F 1A PR R 24 R A3 g R BILHAE P i 42 S R BB T AR K.
FFZ0 11 A(tanshinone I[ A, Tan [ A)&KH 2542
PIFEE, WG PR 1% B T30 07 O U, o IR
YA, BB 4 e 4 PR AR e 4 P 5 N e 4
PP R s UIR . 5RO, GuanZE PR BEAET 2
Tan [I ATEGCH KIETMIEIER &2 2 —, 1EBGC-
823 FINCI-H8741 U, Tan I AfEHE T HEFL A, T
WSLCTALL 13RI 1T 175 S 2R A0 T2 H I G CRIG 5H;
BREE TR Fer-1 P USS H U E . AU (actinidia
chinensis planch, ACP)j&—Fh &1 tr2ly, CHttHElE it
MR 25N F A . GC. 4 e Al e 25
ZRRIARBNETT. B TR AN T4, Gao%™
RIL, £ ACPALFEFTHGC-2741 i, GPX4FISLCTAT]
Feik 57 B W AN, 2R IE T R A, XL
PR BATHE R BE T 0] RESR VR IT GCI—FloB F B
A, ANFA LA GOl T #E M 2k T T 11
25T e B N A A ORI, GCIRIFE IR T4 ARAR S T
TIGCANMIXTERAE T SN UEEY, —J5 1], X Al RE2 t T
B & 2 SEIETAHKRMRER; 5 — 7, X5
FAGCHH L -FNRF24K 6 1) B S8 A 18 AR FISLCA0A 1 14 1
JIEEPS

4 BESEE

g — P BRI ANAE T T3, BRAET B R IE A4,
EA AT EL7E 2R R IS T BT AT,
(A SR AL S M 7 A G CRUB I M A % 0. 4%
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Abstract

Feces have been used to treat diseases for a long time, and
ancient doctors have discovered the unique usefulness
of feces during their long clinical practice. Many ancient
medical books have recorded the main therapeutic effects
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of feces. For example, Zhang Zhongjing’s “Essentials from
the Golden Cabinet” have recorded the use of feces of
healthy people as medicine and detailed the efficacy and
treatment of feces and feces-related substances such as
Renzhong Huang, fetal feces, fecal Qing (Jinzhi), and fecal
maggots. The use of fecal matter in medicine is a promising
way to treat diseases. Among them, Jinzhi and Renzhong
Huang are widely used, and as processed products of feces,
they have the effect of clearing heat and detoxifying and
are mostly used clinically to treat diarrhea, vomiting, and
fever. The paper mainly discusses the initial use of feces in
medicine, the preparation, efficacy, and main indications of
Jinzhi and Renzhong Huang, as well as their characteristics
in treating diseases and existing problems with regard to the
rationale for use of feces in medicine and their preparation
process, clinical application, and prospect, so as to provide
a direction for the promotion and application of Jinzhi and
Renzhong Huang, and promote the development and
application of Chinese medicine.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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2.1 BARATE TRS ROE I E KA HEGB 77138 74
AR AR SCRZEARR I 5 1, GB64473C
g 5N, GBT7143C e 275 3Lk S FN LA L2 GB/T
3179RF 2 AR T G FlE A A EF R, (R 1R ] P
2F AT 9 45 2% 514> (International Committee of Medical
Journal Editors)ll & 1) (EYE2AIHTI RS —
FR(EESHR)Y (Uniform requirements for manuscripts
submitted to biomedical journals), F44& I.: Ann Intern
Med 1997; 126: 36-47.
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HZRBIE, o7 T H5 KN S B2 InE 5 A
PR, CUE B AR, R 400 DLa B 3 AR 4
WHERRESAMP (CEEEZEDY o (B
LSRR AR D) . (AT o (ED
FAA) « AN AED) © (CHRAEY Y4
WY M (R RIUNHE, 240 (RN RS
VLR 24 30 ) A0 DA 24 B 25 G o g 1Y) (24 44 3RV )

Do 1B oK f i 2 R B R AR 2, R At
HEMN 244, IR 2575 S B IRIE 25 & 25 1) “dm
DR TR A BB AR S AN ) AR AE T B
2L (U — IR 5 4 FK), WALT, AST, mAb,
WBC, RBC, Hb, T, P, R, BP, PU, GU, DU, ACTH, DNA,
LD50, HBsAg, HCV RNA, AFP, CEA, ECG, IgG, IgA,
IgM, TCM, RIA, ELISA, PCR, CT, MRIZ%. AyJik /b HEED
Hix, Sh3C. BTRAECT . A5 S5 B AUERRITENLE
AALR b H R 2 4% 1A SRR EEAE DL R BRI (1) X 4
A, SR A EA JEERE, i Kstroke, & #ifever;
(2)F X B N AR bR SCA Bk R OB ],
J\%eight principal methods; (3)5% 15 H 7% X 25 1A 5
MNE R, BAMOEPESE, WByin, FHyang, BIFH5%
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TELAMBEZSMAGIELE WA AR, Wik
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Hook, et Arn.varglaber Chang (i % & 71 kIR £%);
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K, LGP/ S (AR B, Y Eimean, PrdEZE
SD, FEIE, A5, MERPAIA G 2 %0r); 142 b
PRI TR . B AR5 (WN, o, P, S, d,
1), #iin-(normal, 1F), N-(nitrogen, %), o-(ortho, 2f),
O-(oxygen, A, SIMWAPR), d-(dextro, 7€), p-(para, X1),
n-butyl acetate (i % I T 1), N-methylacetanilide (N-
e LW RIE), o-cresol (AT HEY), 3-O-methyl-adrenaline
(3-0-FH'F LR K), d-amphetamine (F5 €7 A %),
l-dopa (/cJiE % (1), p-aminosalicylic acid (A& &K
1R); 1 1 F M4 Sin vitro, in vivo, in situ, Ibid, et al,
po, vs; AANCFEHMRE &, Wm (i), V (I
B, F (0N, p (£79), W (Bh), v (GEE), Q (M), £ (1
WsafE), S (), ¢ (1), z (B, kat), ¢ (5% Kk
J£, °C), D (WA, Gy), A (RIS E, Bq), p (%
B, AR &, g/L), ¢ (M, mol/L),; (AR 43 %0, mL/L),
w (BUR 74, mg/g), b (TR BE/RIRE, mol/g), 7 (KJE),
b (%L, b (FFE), d (BJE), R ((F4%), D (EAZ), Tmax,
Cmax, Vd, T1/2 CI5%; JER 15, lH /NS RAE,
ras, c-myc; JEF =Y, RS B4R, WP1655 M.

2.4 3t FBAx T RR A E B AL o R OG5
FrAE, GB3100-3102-93 F AN AL, TR “ o0 F R M
SO BRI AR S 437 5 &, 130 kDESCRM T 30000530
kDa (MKSRMAE, /NG IEMR, TMtr);, “RFE” M
SO R 7 PR, BlAr (ARSRME, NS IERE, T
R, AR R, R (NS EE). i
BERAE. — R-JEVIH, £ £ RTEHESIH, W37.6
T+12°C, 45.6% +24%, 56.4 d+0.5 d. 3.56+0.27 pg/
ml%43.56 ng/L+0.27 ng/L. BPfilkPa (mmHg), RBC%{
F1X10%/L, WBCHH 1 X 10°/L, WBCH &L FH0.005
7~, HbFHg/L. MR A& N4 57 PAnmol/LEkmmol/L#
7, NS He/LRR. 1| MEERN SCON T mol/LARER, 1
N ER M. 2CA0.5 mol/LARER. £:10 cm, F56 cm, 554 cmy
B0 emX6 cmX4 cm. TR —HER AL E &
ALK, Fln, MK aEa. BEE. RES.
JREH. MaEr. SEHg/L, %R EHHmg/L;
HERE. B ORFE . RER. COLET). AR
FR. RE[EEE. PHEERERS . =BiH . 89 85, 85, 3k
FEHA. FHPHAmmol/L; JHLL 2. FH4AW. L
R WUEF. 2. 8. PURIER. JREEJT. &, 4E4ER
A HEERE. 4R RBLL 4R EB2. 4R EB6. R
M pmol/L; SACF kA (B i) B EIRER . 7k,
. FRURMRER. 2. MR Hnmol/L; FEEZ . HE
TEE. RS LIRS . 484 RKB12Hpmol/L. fEiRk
FIRAA HEE . ke, HieAS . EER LS N ALTEHR
W, B, VR, 1s; 23%k, 2 min; 378, 3 h; 4K, 4 d; 5
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JA, 5 wk; 6H, 6 mo; WEME S, AEE &, B P E bR AL
IU = 16.67 nkat, X{%{log, %&4tuv, F5r %, AL, RiE
1107 g55X 107 g2 KU1 mg50.5 mg, hrefskh,
HEykimg, KEmmm. E RS AR T8
FISCR) R, BN R AN S BEd, (HEERS mghl 58 mg/d.
TE—ANHA A5 WA 1560 BRI, FanA
RE'S ilimg/kg/d, TN 5 Rlimg/(kged), FL7EHERS S0 A B
Gu—. AR BRCA . ZHIX 2, i, 2 min A2
mins, 3 /AN A3 hs, 4 A 24 ds, 8 mg AN &8 mgs. N F
N5 d; 15F0RA 15 g 10%4E /K AR R 40 g/LH S,
95% PG A% % A1950 mL/L 2 5% CO,M 50 mL/L CO,;
1:1000'F FRRFEN N1 o/L'E FIRER; HEESEE R
736.8 pg/mgh N B FiEE H &L B ER36.8 ng/g;
10% 7 % 4 3 249560 mmol/LEE 100 g/L % % #i; 45 ppm
= 45X 107 B e FE IR (AR 38 B F r/min, #858
H g AR ES AR R, —#LL “kg” FoR.
2.5 it FHS FiFEA S A (DR H/ANEs (2)
FEIB R SESCREF; ) RARI A TNSG % (4)FF
APIH KRB I SONSr, (5)E HEHA NS vo;
(ORI TN En; (TMFER R CRMA RSP, 75
it 2, 1SRRI P8 bR E RN N
mean+SD, T35 + brifE iR Amean+ SE. Siit 2% 3#%
PEFHP<0.058°P<0.01(P>0.05A4%). WifE—F T HA
— &P, M FP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
'P<0.01%,

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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2053 S0FP 2 42198546 H 25 H 108304 115 1 1985-04-
12 T23:20:50/1985-06-25 T10:30:00; A 19854E4 1 12 H 2
£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
FEEESR, AT SCH )5 4B R FH 2 (8] A5 $ire(a)
MRS IR SR -7 2R, FEF B0 ] (8] 5 43 7T,
M FIRISSCR S BIRAAECT . A S i 1 K E B
BB S I [ SO E 5 0T, 255 SOk R 2 TR —
HESHH, AL T Wb RfF s, h)'s, 25,
Wis., 25, FES kB2 SWE—YF, @EAHT—
T8, MRS bR s AT, WdES R4 5 T
—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
BN HRE, BWEUERE R BAE.
2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
%, BPGH 5| B SR ECGR 1~ : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,
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Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. #W15RA{E#H KL L
TR HLSRO B A AR B AL PR A H B  B R A% AT A B
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