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Abstract

Hepatocellular carcinoma (HCC), ranking as the third leading
cause of cancer-related mortality globally, continues to pose
challenges in achieving optimal treatment outcomes. The
complex nature of HCC, characterized by high spatiotemporal
heterogeneity, invasive potential, and drug resistance,
presents difficulties in its research. Consequently, an in-
depth understanding and accurate simulation of the immune
microenvironment of HCC are of paramount importance.
This article comprehensively explores the application of
preclinical models in HCC research, encompassing cell
line models, patient-derived xenograft mouse models,
genetically engineered mouse models, chemically induced
models, humanized mouse models, organoid models, and
microfluidic chip-based patient derived organotypic spheroids
models. Each model possesses its distinct advantages and
limitations in replicating the biological behavior and immune
microenvironment of HCC. By scrutinizing the limitations of
existing models, this paper aims to propel the development
of next-generation cancer models, enabling more precise
emulation of HCC characteristics. This will, in turn, facilitate
the optimization of treatment strategies, drug efficacy
prediction, and safety assessments, ultimately contributing
to the realization of personalized and precision therapies.
Additionally, this article also provides insights into future
trends and challenges in the fields of tumor biology and
preclinical research.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Abstract

In recent years, the association between the gut microbiota

Baishidenge  WCJD | https:/ /www.wjgnet.com

(GM) and pancreatic cancer (PC) has attracted extensive
attention. Studies have shown that the oral, intestinal, and
pancreatic microbiota of PC patients is different from that
of healthy people, showing different characteristics. On this
basis, the application of characteristic GM and its metabolites
as biomarkers for early diagnosis and prognosis evaluation
of PC holds great potential. Intestinal microecological
therapy targeting the GM, such as probiotics and fecal
microbiota transplantation, may affect the response to
chemotherapy and immunotherapy by remodeling the
tumor microenvironment, to improve the prognosis. In this
paper, we review the role of the GM in PC development,
early diagnosis, prognosis assessment, and treatment.
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AR wAIt. FERE LA (fecal microbiota transplantation,
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B ANFH. pylor IR AR 44 R 2 S0kt — B R R,
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FE R HEB00 25 s B S BIPDAC/N B AL R, 4K
A5 RS2 35 PR AR R, 2= BrRR i vl URIB0EAZ T2
L7 A 4 1 T L, B R A4 AR 4 /N8 0%. Hayashi
SR I, PDACYH N EAZ AR 1 i1 CXCL1-CXCR24# )
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Abstract

The incidence and mortality of colorectal cancer (CRC) have
increased year by year. In addition to traditional radiotherapy,
chemotherapy, and targeted therapy, immunotherapy also
brings hope to more patients with metastatic colorectal cancer
(mCRC). However, these treatments are limited to patients
with high microsatellite instability, and about 95% of mCRC
patients with microsatellite stability (MSS) can not benefit
from them. How to enhance the response of MSS mCRC
patients to immunotherapy is the focus of current research.
In recent years, it has been found that immunotherapy
strategies are expected to improve the clinical efficacy for
such patients, and the research reports of TCM combined
with immunotherapy are increasing day by day. Therefore,
this article aims to review the immunotherapy and traditional
Chinese medicine treatment for MSS colorectal cancer.
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Group Inc. All rights reserved.
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2.1.1 BA-EGFR 254 H13% J AR KRl 52 & (epithelial
growth factor receptor, EGFR)Z§ %2 RASEF 2E B mCRC
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EGFR: AR AEKAF 2K, VEGF: FUIIEARERKRES; TKI: BERBRAESHIHT.

mCRCHIT RAT T LRIV, 25 R B R 7219911
MSSHmCRCHEE H, BE 6T 4 1) Jo ik e 4 17
(progression-free survival, PFS) KT KBS VA T 4",
T I8 IT A PUVEGF 25 B G 58 % 15 VR IT I
i IR R

2.1.3 FRA B BRI B I b N T IR VA 4 ) 7
(tyrosine kinase inhibitor, TKI)ifE i [FH ¥ % 20 FR i B 1)
W, PRI ARG, RAEDUR O, R R 2 R
RITKIL wdn AR . e Je &5, S8 S5 ).
HF 58 K I T AR Je Br BAT B e AR RN, 38 RES i3k
—BHNHICSF-1iE i, J@ ik BH W C S F- 138 2% 5 1 i I
TR ST P M2 AL B R 4E Y, 3 5R T R S g A G
BB, DT 3E — 20 4 i e e Rg 1 S e v 1, 18
BB IR T I 24, 1X IR G g% BVA 9T 7 R W] RE.
REGONIVOWFFEAN N T 2561 B8 sz i y7 miFn b 57
77 RS E e B, T UG AR e A g4 R G 5
PURYT, WAL R IR, Hi AR /880 mghngh A It
BB GIRTT J7 S BA W% 1) 2 A AV I B R
WM. EHER1IMSI-HJCRCHE# )5, MSSEICRCE:
HIORR N33.3%, PFSZ1°46.3 mo"”. REGOMUNE;
ST T B X 3E R BESPD-L130#H] Hlavelumabla yT48
FIMSSAImCRC & & (177 MM 2 ek, Wt a R RoR,
ZIAIRIT T R L R R e g H e B Th R
TR M7 R, AL TG A AT 13,6 mo, HAL AR
FEHI910.8 mo. WK, S XARE L2577 ML,
ZI A RTT 7 R MT ROE A

2.2 BRALT H TS LR AT 259 DARUR M e 2
ISRRIEIE . KBRS, S SR A AN S A R )
BT B =R N E. FRRRIARY, XGRS
M fe 8 210 L R AZ R AN B 1 TR 250 S5 D e, LA g
S 0 184 5 B8 S A TS KEYNOTE-65 1 78 % i 1
FIER BT RID B A bRk A —ZmFOLFO X785, — 4%
FOLFIRDT %9497 mCRCIT R T 5 64T 1 HARE S,
4 BRI R 2R T A mFOLFOX 7 £ IORR N
58.1%, MATFIER P A FOLFIRT T R JORRA15.6%,
HAFH DI AL
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2.3 BRAFT UHRTT IE I 2 R 0 S s IR
MFER. — 7T, U7 51 R 404545 LABEE 40 (R4 Bl
1, L4507 20 B P DN AR Al 4 e 2 DA fid o — 2
HUAH ML LRA R 55— J7 T, T AT DA I R w47
(45 5 3@ %, I B B VA T R4 I AT k.
VOLTAGEW F 2 88 — AR L4252 B B iy (R8s
fh¥5E+50.4 Gy) g A IC bt S22 i0 7 Ja i HCRC
[ B ORIE7E. 45 B R, 37HIMS ST 4 B g H o
H 1A 255 3 5E 4= 2% (pathologic complete response,
PCR)™. AVAN AR 7t /& — T 5 T J5 &0 i 10 B e AR i
ALY I Bravelumab ) 22 H0 THIRE 5T, 7R22151(23%)
HBE S T PCRHESHI(61.5%) B iA R T B H g
N W8 B 3 B R SN BT AL T (neoadjuvant
chemoradiotherapy, NCRT)flavelumab {16515 i3 — 25
S T PD-LI{E MR 4H 2205, (A, NCRTAHI %
O AR (RO A5 Aok FH AR A .
2.4 B4 AU ST AL AR XURE S BT (bispecific antibody,
BsAb)/2 8 BE AR RE R 45 & A PR B R R A
TR, 38 w2 i A Bl DN AR ) 4 17 K
WU S B AAR BB 3 okt B R A L 2403 0, R e 4
PR AR I R AT, B R A R R R 2
B R 2 .
LY6G6DZANL T-6'5 Jutifk 3 BH LB S G148
(major histocompatibility complex, MHC)ITIZE [X 45 1] 1 41
MEPLERR, BT HAEMSSH ) RRIA KA IE 7 4R
LA bR B R ER IR, B 5 5 AR R 1
CRCHUFEP. AL HILY 6G6D-TDBHE [FILY 6G6DIHI T
s, FELARESER S 5CD38 &, fERAMNIR P33R
P SR K PRI 1. 75 /N B b RS R PR A AR
LY6G6D-TDBAFE Ay B — 250t O V7 45 E W g &
U HURI IR, 24LY6G6D-TDB 5P D-1FH Wik -
FERSF, T DASI IR 58 7 R,

3 MSSEIMCRCHY S Z8 T3 FUNIMEAR G
BT & AMERIRIG FOREARER DN, HATHHFMSSHEE B
Jigp e G2 VA TT AR S I TV AE A Wbk 2B A s R s
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FHIE M AR IR, (R 2B AT RS e N i 1 58
HRIT IR RYT.

3.1 POLE/POLDXA W ® & 45 & W K 4-POLE/POLDI
IIRALMEZR 2] H7.37%, H 2 W T-MSSHL: B . i 5t
Fe W], #5HPOLE/POLD 13 [RI 9845 [ £ 3, FLfRg 98748 471
fif (tumor mutation burden, TMB){i. 35 & T AR 4517 . 153
YA 72 & B, POLE/POLDIJE N 2838 S AR H A3 8 /1
(IR T S AR B, ELARBR A, 619 Ah oG i
IMSSIH B Bk ST MR R R .

3.2 TMBAK & TMBUE[ IR RAZ AT, A2 Fi feg Bk DA 2H
LRI R G A R . A B F AR TMB
BB G2 V6 T B SE I B PR O, 202145 1) — Tl
[P BE T 1 1574 TMB R, 45 B R 24
TR Z G Va7 IR i, HPFSAMJi46.75 moAl
24.2 mo, FIHTMBEK AT {F A7 R b 24 e FHE
AL R B TMSSHmCRCE# Kk, TMB
XTOSHIFZ A I HAbAR EI(WBRAF) 58, 5 EHHIA
IT AR SCPEAT A Fpf e

3.3 M AL MRS R S EBURE LTI S 25
DL, JFF A U 2 d i R AR A IR 2 e 2 — B BE e stk
I, JFE A o e R DX P 5 3 4 L5 e £ R
AR IAF GLA T e, AT 38 Tk 05k T 200 b P i DA S B
CRCELFE®Y. IR L R B4 AT LA AT IR 25 150 4
PEIRIT B RAF L. AR FLR A AT B A 2s
BRI R, BA R B TR ia T i
R EE AR, BF AR TR, LI mT RE5 I e
IR Hp WG 200 B STV A 175 3 C DS TAH M ) 1 sl R4
Hfd(dendritic cell, DC)H K.

3.4 FP iR A dm e REIR I PR IR EL 40 (tumor
infiltrating lymphocytes, TILs)/& Gt 7677 it F H f B 2
(RN AH ST, £ B AL, A S SR TILs i A A
W4k B UG i — AL R R, HAR T DukessH 3. it
R, 24Pk iz HHIARE R e 204k . HEGL (0 5650
TILsHHTHRL, Y5 RT3 45 B e Hh i T Tt
M EEZEETTNM I EMSPRE, A 52560 BCDSA!
CD45ROMI #6315 11 WICRC I B A5 45 R A sE 41
KIS RE R PR A A AR P,

3.5 YAZRAY JEDNA EH I DNA(CtDNA)E —Ff i I8
Y1 AR T LY R AT B LY 4 SR PR FDNA, REdEE A
SRUET IR 2 MOAF DG FRIE AL 22 RFAE. 2022-06-04, CRroE
FEEAE) RE T —IOCT 45 i I BEALN R,
WA RR I, ctRNATE T T W Bh kT SR vT LAZEA
SN R AT R AR RTAR T, PR S0%(M
28% AR 15%) AR S A BT T 2, b0 1 AH 49— 0
BEMLHAIT. Fa T R o, 14901 45 iE A e
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D, SR R, HetDNAFME R UL,
R A BRI TIRIT™.

4 PEANEREZETSHIRER

4.1 P EHEY LAERMERE R REmEGANZ
MR bR B PERFE. RS R R R, AR
YIRS A AR R — R SR IR, PR E
G, bR A R A R L PREE BE ( AE Re AN A S
B SR, RSN IR AR, BE A ST U A B AT
FEIIE, EERDIERENE. R, SRR .
T AR B AR, BRAATNFRZ AR (1™, st
PR FPERS5, g5 R R 4 AR e 4 i
R TGS R E R T AEE 5 ]
FIE 45 H A i A E W, AT e R R A S B
Wik 20 T MR A UK BT MR BOR, 25 R R, Xt
HAHLE, 77 AsiayT /N R E S /N BRI 2 2
R A R IR BB TR S B
e, SR BN E R INKYI S EA R T B ER
mn, RO T4 E R R R 2R AR
BH, rp R 24 m) DU R 4% G A A, oo eIk
A, M E— B3 s h R kR

4.2 P B A hiE A A i R i 2 Aoy s
FL AR O, AR B AERGE R S Tl
U B I AE R T 17 A DA S R B
AT RIRI FE R 2 R AN DN A%, RS 7
RIN, BIEEZ(GQD)RE T AL MR K UmIE K
R v Bk SR, LI FLERAIT B BOSUBAT B A,
H.IF]I Wnt/B-catenini % & F R FHIC, $&7-GQDiHTzE
Wnt/B-catenini@ ¥ ] Y i JhE e B T AT
W FCMERELGAE 13X — WA, A T sk 46 A INGQD#E
PRl K BR 5 B e BT B A, A LIS g I
AU 25-6+ dHAAZR-10 KRR AEIR 7~ % 4R R,
B . BRI 45 10 N 50 B R B AR 34 T 2 2, s
BB B AN FLERAT 1 & . CaiS P 5 it se ik
P21 2 i AL AT 2 IEC R CA R /N BV T A 10 356
IRAS, FHVIPRZE HHP UM /EH e 5 4 PI3K/AkY
mTOR(E FIBEEAHIE. SR T4 R R, HEEZim] LU
I U o R B R AR, TGS B AR
RIE.

43 b EHIEA LIS EIE F BET, ESRAS
PERG T RG24 R SRR D, (EFRAT TS
AT LA LG A G T 7 4R - B ARSKRMS SBYmCRC
RT3, T UKUKEEPIG NI URAE F G2 i 25 i i)
FUETT I B T R (3 6044, AR 2 5 2
Gy R 2GR HRZH, Horprh 2 dH44 N, XTREZH 16 . il
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T 5733 M 2k (receiver operating characteristic curve, ROC)
XTERA AL B AT 404, G5 R WIRICE h A 4 T
[l #(area under curve, AUC)N0.699, K E L% T4
LR AT A 7R FH )97 280 BB, 2021 4F3E4T 1)
— GURIE 8 R IR 05 73 (DF B) e | CCL2 R f&
P AEL 230 B oK i FE 8 P T4 L, e e 9 7 0 R B 928 KB
1R e . B AR Y, ORI (MTE)
Hil45CRCYIM ZRHCT116M1Lo Vo TGE-B1 APD-L1 1%
1, T 00 et 4 L ) B e ik 3. 5 4k, FEMIC38/)N B 4G
b RIS 2K 2E(SMAE) @ %5 Cox1/PGE2
GRS S S5 HTPD-L2 W [EVA YT IF 9885 7 TAMAK e (1)1
T, BRI o B2 2 B e TR T RE A 3 B AR A TR
RO,

5 4518
MSSHImCRCHE A — ot e 2 st i) 71 AS URK )
OB HAEEIRTT 2 MRk A Tt R, Bt
FERCOENS, A 2 Tl R RIe IEAERURRZ . HRl, A6
K 0 E BRI AE R A 75 S S IRAIE, 3470 R R,
DAFF S G B I IR T SR R b, 5 RIS, st
5 T AR B IR Z AN P R 245 (I R RN SR 72, 3F
— IR R 7T, MSST4E B e ek BB IRIT 2
TS LS.
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Abstract

BACKGROUND

The occurrence and development of liver cancer are affected
by many classical signaling pathways, and as a result, the

Baishidenge  WCJD | https:/ /www.wjgnet.com

growth of cancer cells is either inhibited or promoted. The
transforming growth factor-p1 (TGF-1)/Smad2 signaling
pathway is often involved in the development of cancer.

Alm

To investigate the expression of TGF-$1 and Smad2 in
hepatocellular carcinoma tissues and its correlation with
hepatitis B virus (HBV) infection.

METHODS

Sixty-tive patients with hepatocellular carcinoma diagnosed
by pathology after surgical resection at our hospital from
February 2016 to March 2019 were selected for the study,
and they were divided into 37 HBV-infected cases and
28 non-infected cases based on whether HBV infection
occurred. Eight cases were lost after 3 years of follow-up,
and the remaining patients with hepatocellular carcinoma
were divided into two subgroups based on their survival
status: 36 cases in survival group and 21 cases in death
group. The expression of TGF-1 and Smad?2 in liver cancer
tissues and paraneoplastic tissues was detected by protein
immunoblotting (Western blot). The correlation of TGF-1
and Smad2 protein expression with clinicopathological
characteristics and survival rate was analyzed. Cox regression
analysis of prognostic factors was performed.

RESULTS

The expression of TGF-$1 and Smad2 in hepatocellular
carcinoma tissues of both HBV-infected and non-infected
patients was higher than that in paracancerous tissues,
and their expression in HBV-infected patients was higher
than that of non-infected patients (P < 0.05). The expression
of TGF-B1 and Smad2 was associated with the degree of
differentiation, satellite lesions, cirrhosis, TNM stage, and
lymph node metastasis (P < 0.05). TGF-1 and Smad2
expression was higher in dead patients than in survivors
(P < 0.05). The survival rate within 3 years was lower in
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patients with high TGF-{1 expression (48.28 %) than in those
with low expression (78.57%; P = 0.003). The survival rate
within 3 years was also lower inpatients with high Smad?2
expression (50.00%) than in those with low expression
(77.78%; P = 0.012). TNM stage, lymph node metastasis,
TGF-f1 expression, and Smad2 expression were identified
to be independent risk factors for poor prognosis within 3
years (P <0.05).

CONCLUSION

The expression levels of TGF-p1 and Smad2 in HBV-
infected hepatocellular carcinoma tissues are elevated, and
are associated with clinical pathological characteristics and
poor prognosis.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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95 09 B A Fa B 2 % A 22 3143 5 38 309 A 42 %
v, J5 2m REL6Y A K SR AR AP SCEAAT L. P, AL
4 K B F-Bl(transforming growth factor-B1, TGF-1)/
Smad2/3 5 18 ¥4 75 5 4m L6 B R AF 7 P A Z

B4
PRI TGF-B1/Smad21Z 5 i@ 3472 AT 4m I 4L 4R P ik
% A Y5 TR 97mF-(hepatitis B virus, HBV) & 48 % ML

Tri%

EF2016-02/2019-03 A [ 2 F Rk J& Ja 224 b7 oA
0 BT 20 L S B B 65460 A BT AT §, IR T A
HBV & 4 ok B e #3741, 4E R B286). 534
)6 K86, ARIEIF N A A AT am B Bk o A
B30 FLT A 21400, KRR G IR B AT iR AR I AT
MR ELLLR ., SR AL P TGF-Bl. Smad2& ik 2. 4
MHBV RS AF & Je A AT 2 e 28 22 P TGF-B1.
Smad2%& & & ik F5 16 RRIBAFAEAD XM, B 5
BRI K. Cox A 5 UG %o B 4.

ZR

HBV & b, 3F B H AT i 20 22 TGF-B1 .
Smad2 % ik &3 T2, AHBVE F & & THE R
% (P<0.05); TGF-Bl. Smad2& ik &5 5 AZHE .
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T EymkE, AR, TNMad., HE L8 £
(P<0.05); se=F T 2m e s 442 P TGF-B1. Smad2k
KE G T ALHP<0.05); TGF-plH Rk &35 M A
H 548 28K Tk ik #78.57%(P = 0.003); Smad2
# KA B34 N A 550.00% K T AR KA £ 77.78%(P
=0.012); TNM&-H. HEL#4, TGF-pLARAE.
Smad2 KA B AZFARE RRO L AR E A
(P<0.05).

Zie
HBV & AT 2 e 4048 F TGF-pl. Smad2&ix & H
B, L5l RRBAAE, FUGRRA £,
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0 315

T e AOw % 5 oS, I 32 B R R 4
foge . VRA S . HEEAE, L E (hepatitis B
virus, HBV) 1 9% [ (1190% 76 44, Bl 97 7K F k0,
2T T EA W GE, AARESTEERER S, TE
e R Ay g RO BOABR S, I AR
2, iz AT WA, B ATHESTT LR E, A9
HB VIR G IQTT SR, RS E 5, HTRFIHBV
JEYLAR ST R S ia 7 #0 5 B BB P #%
WA A 7B 1 (transforming growth factor-B1, TGF-B1)4
ARG S E N Smad i FH A, R4 G E
T HREAEMFATN, WARHERN TR =
BN NEIE TGE-B, e ESmadfE 1415, Smadsiityi
gk DIReANR 7 2 AR 5 P Smads(Smadl . Smad2
&), AT Smads. #iHISmads, ZESHEMKAT S5
Tl R A % R AR, TGF-B1/Smadsf Sl EK 2 75 5
HB VI Ge M JH-4H e A7 O oA A, B AL HLEBCHB V
G RO AR A 2 TGE-B1. Smad2 K ik &,
3 MTH B G A B AEAR DG, MR IRiZ W JRIT
HBV/EGLAH 4N fe i 5%
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1 MRS

1.1 A4 EH2016-02/2019-03 74 B 48 F A VI B3 5 9
RS W BA ff ) 400 B S 6 S A AU Xt &R, Hoh 53
4301, @22, FE#40-60(50.26+3.17)%, il EA&
4-7(5.10£0.35) cm. A2 5 K AHB VIS NG
3761, ARERYLE 2841, B T34 fE R U8B, Mt A A7
BT B o AN A AR A7 3601, SET %21
. WS A e S IR Bk, BAE R PR
Witk FFREfL. TNMA A, RESEHRS. AR EAB
WEHRZE 2, HEHES: GI7678. Bye . ARy I
PRETRI LR, HA A,

PINFRAE: & AN IS Brbr Y, £ i
HEZWIZ; HBVIRRESTS (8M IR R Biia T
) FISWIRRAES; RATRIAT AT BEZARIA AR
AT SR YT & A B RIS [F . FRRRbRiE: HopdH 28
T3 B3 T B A0 M Ak PRI A A R AR
VERRE, BBl Raupii WRETER A 2k
4455 . HBVIR LR .

12 Fik

1.2.1 Western blotix4& M| & 28 2% # TGF-p1. Smad2%&
B A 2 RN 40 M A S A ER K L3 mL,
RO JE 7 B LT, SR ROt E B IR A Bl U
(RT-qPCR)&MIHBV-DNAKF, Lk A= w42
BERS AR . A AIERPEAHZ2 80, 340, 655 98
B b, TS 855 A 208 SR UM, TR R 42
HRHOA T B, FHUIEEE R 20 Z>1 em AL I 2H 2
N, PR AL g 55 40 23R 43 Sl N 500
pL RIPAZAR( L6 A AR BR A 7)) $E B
HH. RH Western blotiZKMIZHZ{F TGF-B1. Smad2
FEAREE, BT M RBCA)EGEI
A TR BR A m) RN R BE, B 3%
o 2R B0, N EREG r R (I A BRI R
FRAF), 100 Capid FAEPE10 min. B40 pgfs FEEM
2 SDS-PAGE(E = RAEMH AR B R AR RN, 45K )5
A B 2PV DF R (E 1 35 AR YRR A IRA ),
5% Wi g 4= 2 P2 h, 435I ATGF-B1(1:1000)+
Smad2(1:1000). HZGAPDH(1:3000)—#i(Z£ECST
AN, B35 3711, 5678, 8884)Fifdil, 4 CHFH 24
hE 37 —9, MAZHALS R S AEMHE AR A R A
7], Ht'5: 2306)#B0(1:5000))5 iR E2 h, Tis-
HCIZE M (TBST) Btk iR 2R PR A ), 1
SR AL RO (ECL) RO (R w2 2% DU AE VB,
HIRATNEH G T, i Quantity Onef /X &M
ST E .

1.2.2 JRAXIE AT 6 2m e HUHB VIS I i AL 2 bR A
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3 g, £ A/DEPBSHE FIRFBI BT BT H ZUREA, T
A1 mLHAbEE A N37 CKIG4 AL FE30 min, fi
FHFLAE 70 wm i W93t 4T, SR 5 TN 10% K3 it 4
&5 mL, {3 FRF RS, LL10000 r/minf% i &
010 minF 4R, KA MM T 50 R -L- R
I6FLIR b, TN E A 10%06 245 3% (I DMEM B 77 2k 3
F&, Ki7R48 hIGWCAEMR A M. SR FH i S A i i 43 i)
BN T THRNA(siIRNA)TGF-B1(fai #Rsi-TGF-B1)+
TGF-B1id %k (pc DNA-TGF-B1) I BT 40 i o, %
FART-qP CRYZ A Wl i 40 ffL HH TG F-B1RIA K F, si-
TGF-Bl. pcDNA-TGF-B1H H i #2524 7], RT-
qPCRIER I B 75 A5 0 B AL 5 R AR AE A A A
1.3 MERAEAF (DHRHBVIE G . ARG HTGF-B1 .
Smad2 335 5 5 AN [F] Il A BEAFAE A AR <% (2)BATT)
CEAE.. BiG. WSS B34, S B U )
(24.32£3.16) mo, StttV LG DL (3) B AEAE
H. TS E P TGF-pl. Smad2Fik &, K 5AAFRM
Ktk

BEit B ALTE N FHSPSS 22,04 BEEE, 1R DL
(mean+ SD)EIR, WL LLECR MO FEAAG R, 241
I L A8 R FH B R 3R 75 22 00 M TR (%) o, K
Fly Ki46; K FilKaplan-Meier =47 i 2k . Log-Rank# %
I3 EEAEAEAS I, P<0.05R B 22 5 4iit 247 3L

2 B8

2.1 MemREm e, a2 PTGF-B1. Smad2k
i % HBVEGLH 40 53 7EHBV-DNA/K TR
(2.3940.41) IgU/mL. 553414105, FF4nfE 2
TGF-B1. Smad2&EETHE(P<0.05), WK1, *2. HBV
R HHTGF-Bl. Smad2RiA & SHBV-DNAKF 2
1EASE@ = 0.524. 0.553, P = 0.041. 0.038). FHE4H AT
TGF-BLIS KIAKELHT &, TGF-B1 mRNARIEIKF43 5
H1.00£0.02, 3.26+£0.57, FHm4Hf 1 THETGF-p1#A
AEFEFTJE, TGF-B1 mRNAZRIE/KF4151°41.0140.01,
0.2410.02, KHTGF-B1RIETKARAb R IF T I 4t
Sl

22 BHE. EREZTMICTHBALR S FHER P
TGF-B1. Smad2fik & EYvE . JREGE A w4
ZUHTGF-B1. Smad23KiA & 51 5520 41(P<0.05), H%
Yo FT P4 43 TGF-B1. Smad2Rik B T AR
YL (P<0.05), W2, #3.

2.3 TGF-Bl. Smad24 ik &5 R ) & Kk 24 AR A0
MR ARG AR 2 TGF-B1. Smad2
FikwmG SRR TR, L. TNM2H,
MRELEEHFE A (P<0.05), WL3R4.
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x® 1 AAERKRERLER

1S KA TNMA 59 WEERE  pkiEE 0 DERM RSk
W g g FE® am o m oum oM B k EokTEA B Ok OB &
E&%% 37 2567.57) 12(3243) 4986+2.12 513+0.28 17(4595) 12(3243) 8(21.62) 7(1892) 30(81.08) 15(40.54) 22(59.46) 24(64.86) 13(35.14) 10(27.03) 27(72.97)
HE@% 28 18(64.29) 10(35.71) 50.79+2.03 506+0.21 13(46.43) 10(35.71) 5(17.86) 5(17.86) 23(82.14) 11(39.29) 17(60.71) 17(60.71) 11(39.29) 8(2857) 20(71.43)
Z‘/;(2 0.077 1.783 1.107 0.164 0.012 0.010 0.118 0.019

P 0.782 0.079 0.272 0.921 0913 0919 0.731 0.890

R 2 FHEEEAEL. BFEHLPIGF-Bl, Smad2RikE(mean + SD)

2847 n TGF-p1 Smad2
TB=2HR 65 0.18+0.03 0.14+0.01
ATBiRfEAaR 65 0.86+0.10 0.61+0.08
t 52.511 47.000
P <0.001 <0.001

TGF-B1: Bv KRS -p1; Smad2: MIRIESESH 2.

® 3 HBVERRE, FRREFOIEAARESARADIGB1, Smad2&ikR(mean + SD)

) R = 37 ERRE | = 28)

et AR IR P BEAR PRI 1P
TGF-B1 0.17+0.02 0.93+0.15® 30.549/0.000 0.19+0.04 0.77 £0.10° 32.757/0.000
Smad2 0.13+0.01 0.78+0.12* 32.834/0.000 0.15+0.03 0.39 + 0.06° 21.762/0.000

*P<0.05, SIEFRLRLIK; °P<0.05, STERMPEFMEELLR. HBY: ZHHAES; TGF-1: BICEKRES-p1; Smad2: MBIRESKS D 2.

2.4 R R TG R 4 0 L2 F TGF-B1. Smad2& ik
= BEVI3E, KU8Hl. JET 3 a4 2 -H TGF-B1.
Smad23%1A & 5 TAAF# (P<0.05), WAKS.

2.5 TGF-Bl. Smad2& A 5T A LA E X AR
B V7 45 S AR T GF-B1 R IA F-FI{E(0.80). Smad2#
5B TIAME(0.55) K 4t s 55 42 NTGF-Bl kil
200 K IE280]; Smad2FEIE306] . KEIE2741.
TGF-Bl iR RIE# 3T LA RA8.28%(14/29) K TARERIA
78.57%(22/28)(P = 0.003), W.1¥]3; Smad2 Si3RiA 3 AAF
#50.00%(15/30)fIK THILKIL#77.78%((2127)(P = 0.012),
L4,

2.6 Cox® A MG % B & LLTIUGE 50 A A AR &
(AT =0, BT = 1), LIRS = 1. 22 =2). FRR (R
EARN) s EARJEEARN) MR (IR = 1.
b =20 Eartk = 3). BEHECE =0, 7 = 1),
AT = 0. A = 1)« TNMZEI(L# =1, 118 =
2, [IDW = 3). WHELHEHCE =0 A1 =1). TGF-R1E
KE(FEEAN). Smad2 B F(FRMEARN) N H A &,
Cox[El A HT /R TNM A . B4 . TGF-B1
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FikE. Smad2RBEERNHEA R PG R
(P<0.05), ILF6.

3 e

JFF240 e AP ML ST HB VIS . RS /A A g i e FrF
Wiy AL BRI R . ZRERL AR
BRHEARY, HBVEGY G 16 3 41 A HBY DNA%E
A PR SRR RIE T, BAS RN, FFIRE
G AR AR A AR ELAE L, URNER T2 s A L ]
NHTHB V&G TR 1,
TGF-B1/Smad2ii rI {2 A MG 5E . H5F, J0HI4H
YRS, AT REAE AR S a7 A T E R s, TGF-B1
SRR I A2 AR 45 4 G Smad2 R 1L, H 5 Smad44h
B kNG A R R 4% e s R SR A, i gk e 4 i
228, ¥R, 0HNZAE S 00 0% T I35 8 4 i 5 7 e
U AT R PR TGE-B1. Smad2 ik
=7t F, ALHBVIEYL5TGF-Bl. Smad2 KA K.
TGF-BIEIMANMI AR AN . RAE e B EE T THI K
FEE B ER, HARA ST m T R I B A
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R 4 TGF-PB 1. Smad2FREE SANEIGFRRIRFHEEREmean + SD)

TGF-B1 Smad2
g 7 —— == = =
RERE (N =37) FREPREN=28 P REREN=37) EREREN=28 1 P

=] 43 0.85+0.16 0.88+0.22 0.637 0.527 0.62+0.11 0.60+0.12  0.698 0.488
= 58 22  0.88+0.23 0.82+0.15 1.200 0.235 0.59+0.09 0.63+0.10  1.691 0.096
<50 41  0.86+0.22 0.84+0.20 0.377 0.707 0.63+0.15 0.59+0.09  1.250 0.216
FRE) >50 24  0.85+0.27 0.89+0.23 0.630 0.531 0.58+0.12 054+0.10  1.428 0.158
L <5 32  0.88+0.24 0.90+0.19 0.363 0.718 0.60+0.15 0.65+0.17 1.256 0.214
BPREE o) >5 33  0.84+0.21 0.82+0.22 0.373 0.711 062+0.13 0.57+0.15  1.437 0.156
- ‘o 26 0.96+0.11 0.80+0.18 1429 0.000 0.85+0.13 0.51+0.10  11.495 0.000
DHER ek 39 0.79+0.08 0.70+0.10 4.032 0.000 0.45+0.09 0.38+0.08  3.255 0.002
T B 41 1.05+0.28 0.58+0.11 8.393 0.000 0.71+0.10 048+0.13  8.067 0.000
7 24 054+0.12 0.42 +0.08 4574 0.000 0.44+0.08 0.33+0.07 5.788 0.000
18 1.92+0.39 053+0.15  17.859 0.000 0.88+0.13 0.57+0.16  8.617 0.000
BTG 7 47  0.45+0.12 0.39+0.11 2.068 0.043 051+0.11 043+0.12 2792 0.007
158 30  0.37+0.08 0.21+0.04 9.693 0.000 0.44+0.12 0.23+0.05  8.694 0.000
TNMADER 11 &9 22 0.93+0.20 0.74+0.18 3.957 0.000 0.67+0.19 045+0.09 5658 0.000
e 13 1.87+045 1.26 +0.32 6.096 0.000 0.90+0.21 0.66+0.18  4.846 0.000
W 12 1.88+0.41 0.68+0.15  14.736 0.000 1.77+0.44 042+0.13  15.698 0.000
- 7o 53  0.63+0.17 050+0.14  3.288 0.002 0.35+0.10 0.25+0.04  4.990 0.000

TGF-B1: FAEKRF-p1; Smad2: BIRESKS D 2.

xR 5 ATTEHFEIRERLRDIGr-B], Smad2F&ESE(mean + SD)

483 n TGF-B1 Smad2
B 21 1.29+0.32 1.07 £0.30
55 36 0.51+0.14 0.24 £0.05
t 12.741 16.317
P <0.001 <0.001
TGF-p1: & KAS-p1; Smad2: BRESESHS2.
A B C
2

TGF-[31 —

TGF-pl —

Smad)  E— -

[ sy

1 2 1 2

Smad2 -

[-actin "— —

TGFPL —

Smad2 I —

practin W S—

1 2

DOI: 10.11569/wcjd.v31.i24.1014 Copyright ©The Author(s) 2023.

B
PRIT—B1; Smad2: 4 SHEFI) 12 p—Actin: p-HIEIEH.

A ERER AL TGF-pl. Smad2&ik LA
BEFARN R A G GE . LA bR T K (epithelial-
mesenchymal transition, EMT), {5 fif 87 41 it S % 6%

MR AR, BRI R R B 1. 2275
RIS T TGF-B1/Smad23@ 1%, M 520 T4
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Western blotSMTGF-p1, Smad2ZBBRIE. A: BB B: LB C: BB 1 FAIm@AL 2: 35141 TGE-B1: #{UAER

R AN A 22 AT AN A TGF-B1. Smad2
AT REIE I VR T AR AT R, R A M A AR R
JERE. AW OB I AR IR SEHB VIR & K
Yo AT A 20 TGF-Bl. Smad2&ik & 5L FE
L DR AFEfL. TNMM . SR 5,
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& 6 Cox@PBDMIEFIMRE

s PREDN ZRED

" HR 95%Cl P HR 95%Cl P
S 0.809 0.638-1.026 >0.05 = = =
FH 0.767 0.587-1.001 >0.05 = = =
fPRER 0.899 0.784-1.032 >0.05 = = -
DEE 0.782 0.639-0.958 <0.05 = = =
PEFIE 4.455 1.885-10.527 <0.05 = = =
Jinicdid 0.947 0.886-1.013 >0.05 = = =
TNMAER 9.797 4.152-23.118 <0.05 6.330 2.163-18.524 <0.05
MEEERE 7.369 2.695-20.147 <0.05 8.253 3.021-22.547 <0.05
TGF-B1FRIAR 13.586 7.184-25.695 <0.05 10.153 5.132-20.085 <0.05
Smad27FRIRE 13.490 6.021-30.225 <0.05 10.680 5.217-21.863 <0.05

TGF-p1: BBILERKFEFT-B1; Smad2: MIFESKSHF2.

A B
TGF-BL = s = amn TGF-SL o gl S S

Smad2 ““““ SMadl w— . . a—

practin G G D G [ ocin P GRS T G—

1 2 1 2 1 2 1 2
L ] L J L J L J

UL ARG UL R
DOI: 10.11569/wcjd.v31.i24.1014 Copyright ©The Author(s) 2023.

B 2 Western blotfilITGF-p1, Smad2ZBBRIA. A: FHEEE, B: LB E. 12 Fs5AL0 2 FAIRALL TGE-p1: F{tERIEF-B1;
Smad2: 4HlEfE 546 5455 F-2; B—Actin: B-HLETEREH.

100 n "|_| " =t TGF-BUIRFAH
Lo, —— TGF-Bl&#A4
80 Ll_._l_'
M 60 4
It
H
40 4
20 +
0 1I2 2I4 3;6
A= {FHHE] (mo)

DOI: 10.11569/wcjd.v31.i24.1014 Copyright ©The Author(s) 2023.

3 TGF-BIRERIAE EFHIL. TGF-p1: FL LKA TF-B1.

FKWHTGF-B1. Smad2FIA/KFTHE SHBVIEGAHAT  TGF-B1. Smad2n] GENHB VI GLAH 5 T4 o Jee 3F 2 1)
e A A R R IR R, SBEFEDR . PHIITGF-B1/Smad2ill i Al #IHIEMT, U539 AT

HB VI 8 AW g & 1 i8S TGF-B1/Smad2idig,  4ifwsE!” (AERrm R I pssss . 6. 122868
PR A M 4R K AZEMT, B RMER) b gifusk 7). IR A TGF-B1/Smad2id % 5 40 s ) Ak Je
FARVEREAL R R FE AR, AR . RARAE UG, HOOCIME B B . AW R RHB VIR E K
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100

| bLTLLH_HL—LH

% 60 H
&
H
40 4
20 4
L] L] L]
0 12 24 36

HEFFAIE] (mo)

= Smad2fIR A2

i Smad2E FIR A

DOI: 10.11569/wcjd.v31.i24.1014 Copyright ©The Author(s) 2023.

4 Smad2RNERIEE EFHL. Smad2: (5 SHe5r T2

o A EEW tEA A, EEM B
TGF-B1. Smad2&x & m TIREGE, RTGF-B1.
Smad2RIA K- T AR H B VIE ez e, mT g

TfF 5T T BH a1k K ¥ 52 442 (chemokine receptor7, CXCR7)A[
BINTGF-BLAr WA, IR A5 . 1T A
AT, AR R, IR RIS . I
PR R = 2, LIMAISH3Z5 M98 8% 9 1(LIM and SH3
domain protein 1, LASP1)FRAH N BUETGE-B1, YTER
HARB RIS TGF-pUFE F IR A A e . 1228, 1T
Foe /3P0, HH b HEM L S5 R T §E W HB VISR JF CXCRT.
LASPIZRIE/KF T FT A TGF-B1/Smad2id i, 158
JFF e A M3 5 . B AERE ), E—0 5 S HB VG
AHOC A e 15 2k B, [R)BS TG F-B1/Smad2i i 57 &
R RESHB VB G KA I REmt %2 ERs A
X, AR RN TGF-pl. Smad2iA & S5 T4
P RE S TRUE AH DG, 45 B R BT T3 I A e 4 21
TGF-B1. Smad2#ik& 5 T4 f7#, HTGF-1. Smad2
RRBHE LA FETIRRIEE . BT AR HTGE-p1
o f Smad2 ik, AIHESRK LippelFEEF-8)8 8 1%
P, K&k 5 EH S ARG K. TGF-pl. Smad2
RIEET RIS BURAAT 2 K, B AR g 1o
M LI R AT BE N T GF-B1/Smad 23 B AL Ji Al fE ik T 3
FR0L2B-1, 6- LIRS B hE R R L, 54
P STk, (kR e, S EURE TS A R
A AHF 70 R IITNM A . RS54 . TGF-p1R
A, Smad2FIEE NG A R AL fER R, $en
TGF-B1. Smad23& ik & 1] BEAE A TTAL 20 g 525 i
JeE T AETR bR

4 4518
ZE LR, B2 P TGE-B1. Smad2RIA/KF-F+
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B, HRIEESHBVEY. HMUREE. PERL. T
itk TNMZHH. WAk, HHBVIEGLE h
TGF-B1. Smad23%:ik & 5 I PR ERRFAE A G B N 2%
Y, T ReAE 0 W T2 e 10U A 4R b, 38 R] A HF4HE
JE MRATE T SR ALE 7 H). (H AR SN S TGE-B1 .
Smad2, F—#F A Smad2 5 HAhE 50 F HIBERR L
K B AR AL, [R5 54 DTHBV (+) s 41
HBV(-) T 40 M Rk 7 BUBGIE, 537 e ] 7ERLA.

= 25

TBHE
55 L DA B AL R, LR
TR R SR R, e I
LRI R T B AETE 5 T R IGHA T A
oL

LRl

A0 A=K K F--B 1 (transforming growth factor-B1, TGF-B1)/
Smad2{5 51 6 REWE FFHm 20 Mo (1 3 JE AN o4k, (H2AETR]
i e 2.9 B (hepatitis B virus, HBV)HJ1E L N 2152
X IR F MR IR D,

TGF-B1/Smad2{5 5l E 7E i F R 40 Ml A= K R 5 7 5
TR, AT S EPRITE 8 B Ee e ) AT 4 A i 2
ZAPPTGF-B1. Smad2fJ3RIETH LS SHBV A KA.

SER T E

TEWG AR . S5 . MLV 250 I = B i 2k
Bt &, B FAY . RERAEER TRt
TGF-B1. Smad2({ZRIAFATRIN, HAIA 5 H# BAT E
WIBEV, TSSO
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KPR, FHEHLHTGF-pl. Smad2 KA R
SFRRE. PEMLE. FFE. TNMA . Mg
¥ AR

JEYLHBV T BB TGF-pl. Smad2 Kk B H i, FiE
BORTE 2. TGF-B1. Smad2 1710 HF4H i T 15 1
(R0, DL K R4 e AR T B — 2 IR 2 X

REf=

TGF-B1. Smad27E 4% o 5 K g ke 2] — & i1k
H, Jo 5 R GHB V¥ B R R AN TS A A7
AR AR, (ER LRI L T ZARHE 5@ A
RIF T HIBERR K45
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Abstract

Ulcerative colitis is a chronic idiopathic inflammatory disease
involving the colorectal mucosa. It is characterized by
recurrent attacks, such as abdominal pain, diarrhea, mucus,
and purulent stool. At present, the pathogenesis of ulcerative
colitis is not fully understood. Most scholars generally believe
that the pathogenesis of ulcerative colitis is affected by
genetic susceptibility, environmental factors, immune system
disorders, microflora and intestinal microflora disorders, and
other factors. In recent years, the concept of autophagy has
gradually attracted the attention of the scientific community,
and more and more scholars have begun to study the
pathogenesis of ulcerative colitis on the basis of autophagy
theory. This review will give an overview of cellular autophagy
and discuss its role in the pathogenesis of ulcerative colitis.

© The Author(s) 2023. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TR HTINE. DU S RIERINEYS . IR Rk
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UCHIRIRILEI AR, MARTE G — R ER, i A
NP5 I R AE & B TR AR R BT . SO i e
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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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SER BT R A B F A FAT!
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VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
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BN HRE, BWEUERE R BAE.
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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
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15 A=, IR S e s S S FH s T
T FI%015 7 2= F P DERRAS; (2)LASh 5T %
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 SCRRAR 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
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AT R CHIBTAL” B RIS SRR E 1.
3.2 MR 1SR 12 A0 B R ] o = 2 2% 35 O
Z 7123(ICMIE, International Committee of Medical
Journal Editors){E# SEAEARUERAT, BARKRIHE N (1)%)
TN B e I NI V€S N i 1) 3 B R
KOTHR; (2)F2 B, FE0 3 & (1) 5 BEHE N A AT
HEVEPEAE G )iz & R R FH W A )G —Fa. 1E
B NAFE SRR, 2803, PR ST AR DBk A A A AT
NGB b AR ZF A TR ot MRS, 2R
WL R IE S, W, WIFER S 4 2 1872 k& (1
NS H LR ATHE). (HFRENERE) Zk
B2 NGIER A O SCE K TTER, AR E LS
—AEE L FLEE R

3.3 e AEH T AL AR, 25 U5 F5 4 T 2R
B, A% a0 sKIBR, HESrHT, AR 2 e BE 2t
= LB RIE T 067000

3.4 FH—1E&BA KA SKIER, 1994450 R 2
REA L, I, 2 T A0 2R Gos i (1) BRI .
3.5 MEH kA A BRI DE RN 48 % SR
PEDTHR 355, SR BRI, ETNGE . FRI2. %
2R TT . PR B ST R RS
Bira. k&0 WET . M. FEREFHIERER
B AT RSB A e TR e A IR A s
Hrea BRI =2 R BERR AR 58 ;. A8 SCE AR H Bk
JI PERHAR S 28t 22 58 k.

3.6 e tson A wg il E KRR EE 4 5T B I
H, No. 30224801.
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1 AR ¥4
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SEEG 28 LN A HER F B R A SRR, 1R 4s b B g
GiTie.

30t

LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
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