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[Abstract] Objective To investigate the effects and significance of chenodeoxycholic acid (CDCA) on pancreatic
and intestinal injury in rats with severe acute pancreatitis (SAP). Methods Forty-five male SD rats were randomly divid-
ed into three groups (15 rats of each group), namely SAP group, CDCA group and sham-operated (Sham) group. Rats
in SAP group were first fed with universal diet for one week and then modeled by retrograde injection of 5% sodium
taurocholate into the pancreaticobiliary duct. CDCA group were first fed with homogenous diet containing 0. 5% CDCA
for one week and then modeled, and tissue specimens were collected 24 hours after modeling. Tissue and serum speci-
mens were collected. Firstly, the pathological changes of small intestine and pancreas tissues were observed by HE stai-

ning method; secondly, the levels of serum amylase, lipase, DAO, IFABP, D-Lac, IL-1g8, IL-6, IL-18 and TNF-a were
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detected by ELISA method. The apoptosis of intestinal mucosal epithelial cells was detected by TUNEL assay. Finally,
the small intestine tissues were detected by WB method. The expression of TGR5 protein and inflammatory vesicles
NLRP3 in small intestine tissue was detected by WB method. Results Compared with the SAP group, the histopatholog-
ical damage of the pancreas and small intestine in the rats after CDCA intervention was reduced and the pathological score
decreased (P<C0.05), and the levels of serum inflammatory factors (IL-18, IL-6, IL-18, TNF-a) , amylase, lipase, and
serum DAQO, IFABP and D-Lac were also significantly reduced by ELISA (P<C0. 05). TUNEL assay results showed that
apoptosis of intestinal mucosal epithelial cells was also significantly alleviated compared with the SAP group (P<C0.05);
finally. the expression of TGR5 protein as well as inflammatory vesicles NLRP3 in small intestinal tissues was also
reduced after CDCA intervention. Conclusion CDCA significantly reduced pancreatic and intestinal injury in SAP rats

and exerted certain protective effects, and this effect may be achieved by activating the TGR5 receptor in the intestine to

inhibit the NLRP3 inflammasome.
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Figure 2 Comparison on the results of histopathological damage observed in the small intestine of rats by CDCA

1 : A. Sham 41 .SAP 41 LA}t CDCA 4 K R/MpZH 4 HE Je i (Ar R =100 pm) s B, 41K BUNMNG A LR MIT 5> . 5 Sham 441 H . O P<0. 05; 5 SAP

A . @ P<0. 05

2.5 CDCA XK B i 412U fig 18 18 475 b 5 400 5% i)
A4 5 Sham 4140 Eb . SAP 41k B0 g 18 41 24
15 0 5 5 AR B 9 DAOLTIFABP L 2 D-Lac /K P45
sham 24 WH B & (P<0.05),%4 CDCA TG
& (P<<0.05), W58 3,

2.6  CDCA X}/ 7k I L Bz 40 B 07 T &2 ) 59 U0 4% &5
BEBET- R TUNEL B8N B R 20
IO T 4 235 SR S s L SAP 41 K BRI /0N i 8 40 i T
R K U8 T % 4 Sham 41 B & T+ 7 (P<<0. 05) ; &3
CDCA T 5 » 71N i 2 BE 240 B 98 1~ 48 B0 % 07 12 % %

DAPI TUNEL

®3 FBAXRBRBERGIREYMFE DAO K F  IFABP,D-Lac Kk F &
KB (xEs)
Table 3 Comparison on expression of serum DAO, IFABP and D-Lac
levels in rats in each group
Bt LD Sham 41 SAP 41
DAO(mIU/mL) 2142.004+491.90 4968.00+1176. 00 3096. 00+757. 500@
IFABP(ng/mL)

CDCA 4

2.34720. 45 40.93+13. 599 9.75+3.680®

D-Lac(nmol/mL) 4.25%0. 96 13.42+1. 78D 6.614+1.652

.5 Sham 41AH L, O P<<0. 05; 5 SAP 4l 4H It , @ P<<0. 05

SAP 41 B FFE(P<<0.05), WA 3,

Merge
Shaméﬂ- - -
30
®
SAPH
;,\ @
=104

0
CDCAQﬂ--- o

[3e]
(=}
1

T3 (X107)

B3 CDCAX/MNHFRELEARBATHMANBERRBATENILE
Figure 3 Observations on the effect of CDCA to the apoptosis of small intestinal mucosal epithelial cells and comparison of the apoptosis rate

TE A TUNEL #4600 /0N i 6 b Sz 40 B A 8 02 B 45 4L B/ i BB B S 40 M o o2 R 0 1L, 5 Sham 41 LB D P<<0. 05555 SAP 4118 . @

P<0.05



WG EF 2022 F 12 A % 34 %% 124 Med ] West China,December 2022, Vol. 34,No. 12 . 1727 -

2.7 CDCA X/Np#H 2l TGRS L K NLRP3 & H #£
KW Western blot & il /N i 44 21/ TGRS K&
NLRP3 & (1 % 15 45 5 8 R . SAP 1 5 KR8/ g
HA P TGRS H YR IL K Sham HP] B 1 L (P<
0. 05) ; [AlI . /N ZH 4L NLRP3 7Ei# 17 SAP & # )5
W] 3 2, MifE i 47 CDCA T i )5 3R 5 B i T BE
(P<<0.05), L 4,

Sham4 SAP4]

= - E o -4 E TGRS
- anen anen @ e O

Sham4l SAP4L CDCA4L

e —
S 1 1k
. NLRP3

LW W o o -
1.0+ 1.0-

18 @ g - @

= 0.8 2

w 1w 0.8+

= 067 = 0.6 ole)

i a0

g 047 25 0.4-

& Py

© 0.24 & 0.2+

a z

o
(=}
T
<
=3
1

Sham#l  SAP4l Sham#l SAPZ1CDCA%]

B4 CDCAX/INHAL TGRS | A LR NLRP3 5= 3A 70 1 bk 52
Figure 4 Comparison of the effects of CDCA on the expression of TGRS
protein and NLRP3 in small intestine tissues

TGRS L J NLRP3 2 K3k B. 4 4L K BUMp 4140 TGRS J NL-
RP3 & [ M KL . 5 Sham 4l L4, DP<0.05; 5 SAP 4 [L £,
@P<0.05
3 ifit

BIFSEIESE s M 38 2 AR P9 B KRG 5 82 A ) SAP
I KRB i 124 I v £ & A2 SAP B i B 5
bt LA B 36 S % D e 32 4 - 5 3O 1A 41 T 5 3 52 4 R
FHIBEAE A T A1 4t 5 M1 I 08 B6 O TG 4k & SIRS
MODS"™ - [t » B 1k i T8 3 — * BOHL 237 3 L f 34
O ABURT AR SAP 1™ HRRJE 3 BE 2038 PR Y
TG FEARSET R [T TS B A T B Yl R R .

R B A b R B 32 225y » AN BURT DL 20F i 1
FIURG ¥4 T 24 2 3R A i 3 B 5 AL i 52 1A A AR
FHOR AT B AC0 A i 1 D e R A . 7 LLEE B
g, F BOR R T IR R A I E g v R AR A L E
BT LA AR JE52 Wi % 20 4 Je SRR LA Sb - 3 5 A 4
A7 1 S e L PR T 5005 v B B A T 0 B T

) S AR B L R A B T R A S xR
J2E 240 JEL R ZEL B ) R T L R e RE L BRI O B O
] 202 CDCA AR R BB R v i — Fl o O RS 78 B
i P48 A7 IR ER (Lithocholic acid, LCA), LCA M fig
157 8 AR A 3-oxoLCA Fl1 isoalloL.CA , jfi J5 #% 1&
S S S R 9 U T G o R T A i K AR R BT
R GPE TR . B, ARSI #5987 CDCATE
SAP K 5Ly g IR b i 1 b R m W B A R RUR .
AR FEH ., L0 CDCA + i j5 it 17 SAP &
BRI A Rl e i 2H 4 B 451 45 45 Sham 2 A5 B 12 119 9
B0 FRVE 43 Ao 1 3T B 5 [m) N IV DE B Bl B U7 Tl
DL % 4 B PR R T (TL-1B.11L-6 \ 1L-18 \ TNF-o) [l 3% 35
TR, B b R A T K BR A 4 B 90E B W A5 31 T A AR
P . WESE Rt R BEAT M IR IR 4R 1 B L
BRI R 2K TGRS YR8 B Tt m AR
PRAP P IR 2R 0K S 1 98 3 R0 IR0 O s 8 A A ) T P
SR A AR R DI TR R A 3 B A B RRE RN . PRI AR
W] CDCA 7£ SAP g i 4t 5 i VE L A B T 28 1 R
1RYT SAP 1 5 B A1 I A E $ BT Y S

W 3 A5t 1) B I L 2 5 e SAP g J N LA ) B
BRI W T8 B0 S AL BE HI LA BE— 2D 7 A R A
BK -« Ji 0 IS 5 I 11 8 O 36 8 5 B0 4t 7 A I i 4 B
BRYLT #E— 2 N SAP. Wb, T OREAIMR T
CDCA Xt A & 15 md . A58 % B, CDCA + 1l
S5 AT LA Sk ek B P T 0 B P R L R IR N
BV 43 DL K i 3B B R A M s R TR I R A [
I Jp 3 453 40 B4 R S P LT AR S ) DAO JIFABP Al D-
Lac 7K P48 SAP A W B FRE, X T CDCA i
1 M 3 A5 0 4 T AIL 1 7 HG Al i 55 B b 2 A F
¥ Bl S P A 1A IR R A R —— 1k B iR X A%
i (farnesoid X receptor, FXR) 3k & #EEH . W EKE
[ 5245 1% it ( Myosin light-chain kinase, MLCK) & —
ol BE 08 52 Wi iy 11 32 2 4 11 R 38 o I T oS0 M R R B
W 3 R 5 4 PR I 2 LR . Song ST B 9T & B
CDCAW LLid it FXR-MLCK i 72 78 s 2 B 5 = 1 K
U b B A5 405 v HE DR A A T 5[] I, A g T 1Y Bk it
FREFER O, CDCA 1 fig 38 4o £ 2F i 18 3% 2 85 11 1Y
FIb5 Y FF I 6 BE B B 00 o8 L LUK FE OR3P 1 38 1 AR
FHE . AR TR R BRYT R 32 4K (1 TGRS 76 i 3 vh (1 52
) 5 i 3 /D /i S0 R TGRS 244 1 00 X T Jil
i ELA — 8 DR AP T X T4 B RE S A — E 1Y
MR RS A i AU )2 Rk TGRS %
I AE CDCA [0S T K45 HAE T AHAR RS .
BEABESE B AT IR 1 B2 CDCA % SAP K Rl bR
R R T A5 405 B 4 T AL R L T RE 5 TR B T R S R Y



. 1728 - o 3 E

2022 F 12 A % 34 £ %

12 48  Med ] West China, December 2022, Vol.

34,No. 12

MR 52 & TGRS XK.

TGRS Z&AE R G & A Z K K% (G pro-
tein-coupled receptors, GPCRs) A [ — Fh . 75 AN 25 1Y
LRI WA I8 iz Fak . AR A
Western blot RIS IESE T /MaA K TGRS Z K TE
17 SAP #5515 23k 2 W B A 51 CDCA 1R TGRS
AR B s L 7E S TGRS 2 4K J5 0l DL i
TGR5-cAMP-PKA #l 3k 4 ] NLRP3 iy % 57,
NLRP3 & Zff i ([ B4 80 52 6 1, 3R A 1 & 4
TN AR /N A (R TS 1 2 L RE 65 TR T IBE A K -1 E’#J‘FS
Ak AR R AR TL-18 ARG A 1L-18 Y s & 4y b . 1L~
1B E@ﬁﬁxfifﬁﬁl%ﬂ%@‘@KEE@E%%H@?Jfﬁ
IL-18 W AE LA N & FE 08 R AR W 19 43 b 16 2 &
S AN M PE— 5 A U BT s 5 Ak
NLRP3 i 4~ G 1 2 1 15 B 5w BB 19 58 AE A1 453
ELO FEARSCH, T SAP A5 I TE A RE R TL-
1R A IL-18 7r A3 Z . NI F AT A H O R f2 T NLRP3
R /ME L, 38 iF Western blot 2256 3% B NLRP3 7F
SAP KRB/ A rh kT m . mifE CDCA +i5
/N 2 NLRP3 By R EREIR. D B4 RPN T
BV R 3% /& TGRS F1 NLRP3 & ¢ /MAZ 5 T SAP
KB TR R B P JE A5 0 e R . HEI SAP BERLS
TGRS ZAE Ry A& 47 Pk X 2 A I 38 b i 3R 3k
5. %34 CDCA THi 5 TGRS Z R ENG . il i3 370 6 i
i NLRP3 33k . NI 1 4 B i 2 AE S I 98 4%
R R K g i By A
4 g

JHHER CDCA A G of ¥ s SAP K B 18 24H 41
i) TGRS 8 A, i i il NLRP3 [ 3% 3k K % M /MR
(U0 & DR R B 4 B 0 58 M R L % i TR R AN
005 ) 7 B L B L AE SAP ORI T — E AR EA .
ABEFE N SAP R R 51 I & AE 36 T7 SR AL TR T
] {H B VR AL ) 38 5 28 IR — 20 A 9T UE 52

(&% #k]

(1] k. &8 hESMERIRR G (202D [T ], P E SR
Z474,2021,41(7) :739-746.

[2] HUANG L, JIANG Y, SUN Z, et al. Autophagy Strengthens

Intestinal Mucosal Barrier by Attenuating Qxidative Stress in

Severe Acute Pancreatitis [ J]. Dig Dis Sa, 2018, 63 (4).
910-919.
(3] XIBUE, E TR, 20k IR R I 6 I Bt b 48 43 AL ) o foF o 3o e

[J]. P BE 2 3412 . 2019, 16(3) : 33-36.

(4] X s RRAAS, RIZR . 4. F0 M IR AR 1 BT e 3y 68 45 05 AL 1 AF
g ReL) ). hE AR EE 2447, 2016, 18(4) : 91-94.

[5] CAPURSO G, ZERBONI G, SIGNORETTI M, et al. Role of

the gut barrier in acute pancreatitis[J]. Journal of clinical gas-

[6]

[7]

(8]

9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

troenterology,2012,46 Suppl:S46-51. doi: 10. 1097/MCG. 0b013
e3182652096.
MALESZKA A, DUMNICKA P, MATUSZYK A,et al. The
Diagnostic Usefulness of Serum Total Bile Acid Concentrations
in the Early Phase of Acute Pancreatitis of Varied Etiologies[]J].
International journal of molecular sciences, 2017, 18 (1): 106.
doi: 10.3390/ijms18010106.
XIE X, DONG J, LU G,et al. Increased circulating total bile
acid levels were associated with organ failure in patients with a-
cute pancreatitis[ J ]. BMC gastroenterology, 2020, 20 (1) ;222.
doi: 10.1186/s12876-020-01243-w.
TRAN Q T. TRAN V H. SENDLER M, et al. Role of Bile
Acids and Bile Salts in Acute Pancreatitis; From the Experimen-
tal to Clinical Studies[J]. Pancreas,2021,50(1):3-11.
SEYHUN E, MALO A, SCHAFER C, etal. Tauroursodeoxy-
cholic acid reduces endoplasmic reticulum stress, acinar cell
damage, and systemic inflammation in acute pancreatitis[ ] ].
Am ] Physiol Gastrointest Liver Physiol, 2011,301(5):G773-
782. doi: 10.1152/ajpgi. 00483. 2010.
MALO A, KRUGER B, SEYHUN E, et al. Tauroursodeoxy-
cholic acid reduces endoplasmic reticulum stress, trypsin activa-
tion, and acinar cell apoptosis while increasing secretion in rat
pancreatic acini[ J ]. Am J Physiol Gastrointest Liver Physiol,
2010,299(4) : G877-886. doi: 10. 1152/ajpgi. 00423. 2009.
WAN Y D, ZHU R X, PAN X T, et al. Bile Acid Supplemen-
tation Improves Murine Pancreatitis in Association With the Gut
Microbiota[ J]. Front Physiol, 2020,11:650.
KUSSKE A M, RONGIONE A J, ASHLEY S W,et al. Inter-
leukin-10 prevents death in lethal necrotizing pancreatitis in mice
[J]. Surgery,1996,120(2):284-288.
CHIU C J, MCARDLE A H, BROWN R,et al. Intestinal Mu-
cosal Lesion in Low-Flow States: I. A Morphological, Hemody-
namic, and Metabolic Reappraisal [ J]. Archives of Surgery,
1970,101(4) :478-483.
TAKAHASHI Y, FUKUSHIMA ], FUKUSATO T, et al.
Prevalence of ischemic enterocolitis in patients with acute pan-
creatitis[ ] ]. ] Gastroenterol, 2005,40(8):827-832. doi: 10.
1007/s00535-005-1637-5.
BRLTUTM LT A L I RR B AR R A R R T 4k T .
b A I A (B2 RRD » 2020,4(8) £ 1126-1130.
HEGYI P. MALETH ], WALTERS J R.et al. Guts and Gall:
Bile Acids in Regulation of Intestinal Epithelial Function in
Health and Disease. [ J]. Physiological reviews, 2018, 98(4):
1983-2023.
2R, EHE SR A% I TF R CDCA K H 3 &k FXR 7 7 i Gt
1L T8 A5 0 o 0 R RAIL ) 9 BIF 5 LT . o D A R A
2015,31(10):1875.
SORRENTINO G, PERINO A. YILDIZ E.et al. Bile Acids Sig-
nal via TGR5 to Activate Intestinal Stem Cells and Epithelial
Regeneration[ J]. Gastroenterology, 2020,159(3) :956-968.
CAMPBELL C, MCKENNEY PT., KONSTANTINOVSKY D,
et al. Bacterial metabolism of bile acids promotes generation of
peripheral egulatory T cells [ ]J]. Nature, 2020, 581 ( 7809) :
475-479.

(T# 1742 TD



[17]

(18]

(191

[20]

(21]

1742 -

WERESF 2022 F 12 A % 34 5% 124 Med ] West China, December 2022, Vol. 34,No. 12

YU L M, LIANG H L, LU Z H,et al. Membrane receptor-de-
pendent Notchl/Hesl activation by melatonin protects against
myocardial ischemia-reperfusion injury: in vivo and in vitro stud-
ies[J]. ] Pineal Res, 2015, 59. 420-433.

ZRT L JBSCHE. Notehl/Hes1 3 % 97 A3 iz 410 i 4 £k 1V 80 o 3 55
TS 0 0 JUL AN A R LT . vl Il 3h ok T8 Ak 2 5 2019, 27(3)
216-220.

EAREY /N KT . P BT IR R L O JUE 50 T 0 B O 0
(I o [l PR 24 B2 59 9T %, 2019, 24(11) : 1310-1314.

XUFT ], 5 A 20 58 L A5 RO TOUREL IR 45 A JBT 0 7 4 i A A 1R O
AR RO LR T i BL T LT 1. vl el 552 6 7 70 2 22 35, 2021, 27(3)
56-62.

FEAN I I e R ! K s G DA GO 7 =S

SN

(E3#EE 1728 T1)

[20]

[21]

[22]

[23]

[24]

FU T, COULTER S, YOSHIHARA E, et al. FXR Regulates
Intestinal Cancer Stem Cell Proliferation[J]. Cell, 2019, 176
(5):1098-1112.

KIM E K, CHO J H, KIM E,etal. Ursodeoxycholic acid inhib-
its the proliferation of colon cancer cells by regulating oxidative
stress and cancer stem-like cell growth[J]. PLOS ONE,2017,12
(7):e0181183. doi: 10.1371/journal. pone. 0181183.

HANG S, PAIK D, YAO L, etal. Bile acid metabolites control
TH17 and Treg cell differentiation [ J]. Nature, 2019, 576
(7785) :143-148.

LI B, YANG N, LI C,etal. INT-777, a bile acid receptor ago-
nist, extenuates pancreatic acinar cells necrosis in a mouse model
of acute pancreatitis J ], Biochem Biophys Res Commun, 2018,
503(1):38-44.
SONG M, YE J.

ZHANG F, et al. Chenodeoxycholic Acid

(CDCA) Protects against the Lipopolysaccharide-Induced Im-

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

SAROT HOc2 O LA Y BR 37 1E LT D % 0B 27 BE g . 2020, 26
(5):514-517,521.
KUBRA K-T, AKHTER M S, UDDIN M A, et al. Unfolded
protein response in cardiovascular disease[ J]. Cell Signal, 2020,
524. 109-116.
LIU M Q,CHEN Z,CHEN L X. Endoplasmic reticulum stress:
a novel mechanism and therapeutic target for cardiovascular dis-
eases[ ] ]. Acta Pharmacol Sin, 2016, 37 425-433.
YU Y L, SUN G B, LUO Y,et al. Cardioprotective effects of
Notoginsenoside R1 against ischemia/reperfusion injuries by reg-
ulating oxidative stress- and endoplasmic reticulum stress- relat-
ed signaling pathways[J]. Sci Rep, 2016, 6. 217-230.

(Y75 B 81 :2021-01-11; 1% B B #1 :2022-02-06; 4 48 : L 4H)

SN

pairment of the Intestinal Epithelial Barrier Function via the
FXR-MLCK Pathway[]J]. Journal of agricultural and food chem-
istry,2019,67(32) :8868-8874.
GUO C, XIE S, CHI Z. et al. Bile Acids Control Inflammation
and Metabolic Disorder through Inhibition of NLRP3 Inflamma-
some[J]. Immunity,2016,45(4) :802-816.
R HETE A 55 X 8. TGRS AR P 5 b H Iy g 4fF 7 2k e [T .
HrE:, 2018,3,49 (3):150-154.
GUO C, XIE S, CHI Z.et al. Bile Acids Control Inflammation
and Metabolic Disorder through Inhibition of NLRP3 Inflamma-
some[J]. Immunity,2016,45(4) ;802-816.
WAEE 3, TR FY L 45 NLRPs 48 ¥/ A 3036 i 425 4L il BF 5%
BRI, K 36 B2 2 51 A, 2021, 18(20) : 3048-3051.
BN ZEAE S NLRP3 2P/ 2bk IR R kA4 VR TR G &R
(4 AH G Tk e [T, 4 AR BE 2, 2021,42(9) :2262-2264.

(Y75 B 3 :2022-02-18; f2 [B] B #:2022-10-30; 5 8 - R 1H)

(L85 1735 71)

[16]

(171

(18]

(191

[20]

BUSTOS F, SEGARRA-FAS A, NARDOCCI G, et al. Func-
tional Diversification of SRSF Protein Kinase to Control Ubiquit-
in-Dependent Neurodevelopmental Signaling[J]. Dev Cell,2020,
55(5): 629-647.

HUANG J Q, LI HF, ZHU J, et al. SRPK1/AKT axis pro-
motes oxaliplatin-induced anti-apoptosis via NF-kappaB activa-
tion in colon cancer[J]. J Transl Med,2021, 19(1) . 280.
BELALI T, WODI C, CLARK B, et al. WT1 activates tran-
scription of the splice factor kinase SRPK1 gene in PC3 and
K562 cancer cells in the absence of corepressor BASP1[J]. Bio-
chim Biophys Acta Gene Regul Mech,2020, 1863(12); 194642,
CHANDRA A, ANANDA H, SINGH N, ez al. Identification
of a novel and potent small molecule inhibitor of SRPK1: mecha-
nism of dual inhibition of SRPK1 for the inhibition of cancer pro-
gression[J]. Aging (Albany NY),2020, 13(1): 163-180.
ZHOU B, L1Y, DENG Q, et al. SRPKI contributes to malig-
nancy of hepatocellular carcinoma through a possible mechanism
involving PI3K/Akt[J]. Mol Cell Biochem, 2013, 379 (1-2):
191-199.

[21]

[22]

[23]

[24]

[25]

FREEAR, LI M S N A IR 2 2R AR G LI 2 L 1 92
T K B Hol PREE LD, M2 A%k, 2016, 22(11):923-927.
YIN X, ZHANG B H, ZHENG S S, et al. Coexpression of
gene Oct4 and Nanog initiates stem cell characteristics in hepato-
cellular carcinoma and promotes epithelial-mesenchymal transi-
tion through activation of Stat3/Snail signaling[ J]. ] Hematol
Oncol,2015, 8(1). 1-13.
ZOBALOVA R, PROKOPOVA K, STANTIC M, et al. The
potential role of CD133 in immune surveillance and apoptosis: a
mitochondrial connection? [J]. Antioxid Redox Signal, 2011,
15(12): 2989-3002.
YANG F, LV L Z, CAI Q C, et al. Potential roles of EZH2,
Bmi-1 and miR-203 in cell proliferation and invasion in hepato-
cellular carcinoma cell line Hep3B[J]. World ] Gastroenterol,
2015, 21(47) . 13268-13276.
MARTIN-OROZCO E, SANCHEZ-FERNANDEZ A, ORTIZ-
PARRA T,et al. WNT Signaling in Tumors: The Way to Evade
Drugs and Immunity [ J]. Frontiers in Immunology. 2019,
10:2854.

(Y %a B #:2022-04-14; {2 [ H 1. 2022-05-23; {45 . B L 1)



