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Banxia Xiexintang Regulates Autophagy of Interstitial Cells of Cajal in Gastric Antrum of
Rats with Gastric Electric Dysrhythmia
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(1. School of Traditional Chinese Medicine, Beijing University of Chinese Medicine,
Beijing 100029, China;
2. Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing 100700, China)

[Abstract] Objective: To observe the effect of Banxia Xiexintang on the autophagy of interstitial cells
of Cajal (ICCs) in the gastric antrum of rats with gastric electric dysrhythmia, and explore the protective effect
and regulatory mechanism. Method: Thirty-two SD rats were randomly assigned into a normal group, a model
group, a Banxia Xiexintang (24.68 g-kg') group, and a positive drug (2.7 mg-kg"') group. The rat model of
gastric electric dysrhythmia was established by the method of dieting every other day and drinking dilute
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hydrochloric acid, and Banxia Xiexintang and the positive drug were administrated for intervention. The body
weight of each rat was recorded weekly. The gastric electric activity was recorded by the biological function
experimental system. The ultrastructural changes of the gastric antrum tissue were observed by a transmission
electron microscope. The co-expression of receptor tyrosine kinase (c-kit)/mammalian homolog of yeast Atg6
(Beclinl) in the gastric antrum tissue was detected by double immunofluorescence labeling method. The
expression of microtubule-associated protein 1 light chain 3B (LC3B) and p62 protein in the gastric antrum
tissue was determined by Western blot, and the LC3B [ /I ratio was calculated. Result: Compared with the
normal group, the modeling reduced the body weight (P<0.01) and decreased the dominant frequency and
dominant power of gastric electricity (£<0.01). In addition, the modeling caused ultrastructural damage of ICCs
in gastric antrum, degeneration and necrosis of organelles, and appearance of a small number of autophagic
vesicles. The results of double immunofluorescence labeling showed that the modeling inhibited the positive
expression of c-kit and promoted the positive expression of Beclinl in gastric antrum tissue. Western blot results
showed that the modeling increased the ratio of LC3B I/ 1 (P<0.01) and down-regulated the expression of p62
protein (P<0.01) in the gastric antrum tissue. Compared with the model group, Banxia Xiexintang and the
positive drug increased the body weight (P<0.01) and the dominant frequency and dominant power of gastric
electricity (P<0.01), repaired the ultrastructural damage of ICCs in gastric antrum tissue, promoted the positive
expression of c-kit and inhibited the positive expression of Beclinl in the gastric antrum tissue. Furthermore,
Banxia Xiexintang up-regulated the expression of p62 (P<0.05) and inhibited the transformation of LC3B | into
LC3B Il in gastric antrum tissue (P<0.05). Conclusion: By regulating the expression of autophagy-related
proteins, Banxia Xiexintang can reduce the autophagy and regulate the number and structure of ICCs and thus
improve the gastric electric rhythm of rats, which preliminarily explains the mechanism of Banxia Xiexintang in
the treatment of epigastric stuffiness.

[Keywords] Banxia Xiexintang; interstitial cells of Cajal; autophagy; gastric electric dysrhythmia;

epigastric stuffiness

VAR, H W B 7 B A PE 9 (DGIM) 7 T 7
R N T2 AT, U R TE AR RN R R
1R A KR UL A 2 S B ), O S SO Y R
By7 B IT S HET, AT B R sl 9 AL
HE R FEEDT THBME LS il
PRE IR Z R B B LA . B
832 B 32 SF- T LA A R3S Bl R 4R 7 1 LA O A
k2 I AL B 1Y B 73 5 T Cajal 8] 5 40 i (ICCs) W
BN Ry S B A2 U T Sl A R AN A R A R AN
W FE AR A, B 51 E T L AR
1% ) AR S S AR A S g e, A — R
L (NO) FH KA il 1 o 22 A% 38 M FH . 9%
FKHIICCs B LA MM 55 215 DGIM %
WG O R BT 1CCs 0 4% 235 by B K0 5 245 - fl il
2 0 IR Y 2 R T ICCs B T A A
W' P, BLICCs O 88 Sl — 2B R ABESE IR R
WL LEE S % X T ICCs H kR &
A A F T B i DGIM .

H s 2 2 LUSE AR K 45 4 DGIM, £ 4§ 96 JiE

. 56 .

WS MKk WEf HAE . IR EE A A R OR
B0 NEIEMIE NS B iz sh vy ae =60, L H 2
58 Wsh k55 BA R A . LEIEOT
SEIRIT O TR TR 2 Uy R PRS2 A A P S
IS AE 5T WA B B G 0 A R e R B AR
KB > (9 1CCs, [R) B 7E 4R A1 52 56 i 5% IR
52,2 JAS 07 25 10 N0 BE 9% 4 1 1ICCs B i k2D
M 22 45 1875 ' B 2h Iy iV FR Y S B AR F 5 A
YA WA BE YDA S S L X T T
KH KR ICCs AWM /ER , #E— 2 Rk =
150 RIS BRI

1 e

1.1 3% 32 2 SPF % SD M KB, 74 i & 160~
180 g, Mg F b 5t 7 DU AR AR Wy B R A RS AL 5256 3
Y& 8 IE5 SCXK (51)2019-0010, 3% 4 3% Tt
i B 2 R % SPF R Eh W) b5 , & il 25~26 °C 1 ¥
50%~60% . A< SZ 55 Hy Jb 50 A S 2 KA S B W 18
HOZE o it @, Wit 48 5 BUCM-4-
2021091303-3082.,



529 B 6 Wi HEXBAFZRS Vol. 29,No. 6
202343 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2023

1.2 29550 L E S .09 T 2 Bk
W F b a2 A BR w] L AR 35 2020 4F i
Crp e AR R [ 2 ) R b T BREA 4 250 A BR 2
) PN A 0T B A 55 T R 2 B LS 1
2 EH (21003871) . B A (19039941) | W i
(19023701) . T2 (21002701) . % H % (19037111) .
32 (21000301) . K4 (20002431) ; £ 3% 2.0 A (V8
U AR 2547 BR A AL 35 LDI0272) 5 4 #7 46 46 iR
(et b T A B SR 2 |, 45 20210126) 5 1 2
T I8 Tt 7 AR (e-Kit) Hi 44 ( 38 [ Santa Cruz /A d] L i 5
$c-365504) ; [ Wi O¢ HE 4> 1 W Bk Atgo [W R W
(Beclinl) §L & Gl A1 G B 1 3% 8% 3(LC3)B #it
A p62 HL A AR L Ak W i (HRP) 28 5 19 1L E T
% H&L(FITC)Hi ik \HRP % 4 1 1L 2 bt /b Bl H&L
(Cy3)Pifk HRP ARic i L 2E 0 G bt H il -3 -
1% i & (GAPDH) #7014 (9% [&] Abcam A &), it 543
5] A ab55878 . ab48394  ab56416,ab6717 . ab97035
ab6721.,ab181602) ; BCA & [ 7 2l 71 & (HL H A=
Y1, 45 KGP902) ; DAPI YL i (38 = K AW H R A
PR F L it C1002) .
1.3 U2 BL-420S B A W HLAE S & 48 (T 2=
AR A RS F) ) s HT7800 AU 38 5 vy 1 Wl i3 B ( H
A Hitachi 23 @] ) ; TCS SP8 AlMOG 3 B M= W iz (|
A% Sanyo 2 7] ) ; PP-1150 A Hi Jk 1% \MP-3030 %1 54 5%
i (Jb 5T Cavoy 24w ) 5 5424R R 5 w25 .0 AL (f [
Eppendorf /> ] ) ; BSA224S # 1, 1 K (JL i 3 £
FI A B2 7)) DS-U3 M 1% & 48 ( H A Nikon
YNCID
2 Ak
21 WA xERE K TR % 32 K SPF 4
SD K Bl 4 e Bl L&k 7 R IL BEAL L I 8 HAE M IE#
20, H Ay K R B Sk [ 12 ] Al i o, 3l o B
H &+ Eh W " 1Y 7 vk #5711 AR KR
PR B B H R &, SUH 25, [ koK, B TR
KA 10 mol- L' 32 10 mL, 47 &L H IE ik &1y
MR E N RSB . A4 )5,
BL-420S A= ¥ #L 8 52 5 & G0 01 #1558 57 2 5
U1, 36 KR BENL Y W] LSO 2%
A TR

VG LHMEEE 2, W5 TH %5 K
HH 4% 46.875 g, B 3% 15.625 g, KA 30 g 4 k",
Z (S5 J7 22 ) b AN (70 kg) AR B (200 ¢)
Vi) e A% 2 T AT B MR 1 A IR B AR I o
B R B S RO 2 R N 6.3 4%, 4 il Sk A5

KETAEEE X T2 %S K E T
KA N 3.78.4.2.4.2.42.42.1.4.2.7 g-kg', LI ZER
KR SIFHIL 259, B Wk Je B T 0 7Bk FE 48 b A Wi
PR UM, I A h H R TR E R
24.68 g-mL" {2 H V5.0 7 I T, 4 °C UK 5 PR A7 7%
FH 5 22 % 37T 20 Fir FH 22 90 S7 T R 46 55 K B 55 24
15 oh 2.7 mgekg', DAZEIR K IR 20 R B 25 W) i i vk
FER 2.7 g L 20 7 IR B . KEEHS 24 h
TG, 259 T WAL A5 H 45 T AH B 258 (10 mL-kg)
VEE LUK IE W AR 4] D) SRR B R IR Y 5
L2 4 .
2.2 FdlEWE ShRARE B F - m) ) FREK
R EIFIC R S A KRR T RREB S5, 5
BAREEIK 24 h, 1% % B L Z 49 0.42 mL-kg' i I 7
SRR ICF E RS 30 min 5 M EELE
ZH 4143 ) BT B 5 mmxS mm 1 mmx1 mm /NER, H Fil
WA BEER K vk T B AR N AW, B
LA BE T 4% 2 3 F I WO TR W AR
2.5% TH¥& 1Y 00 U [ W B T R AR A
A T-80 °CIHIRAF T 0 T A W2 kil
2.3 HHIEINICE BL-420S AEWHLEESL K R 4
SR E NI 2.5 s/div, I 8] H 53 s, w2k
W1 kHz, R B % 400 Hz, K BAL T 57 Fa R ik
BIEE A E T B, 55 2 K BUE &8 IE 45 &6
I B, W HIERE . B Ag/AgCLER IR Bl TE B
FIA A HTT 0.5 em B AL, a2 A2 Ik AR
RN F T AL I E] 30 min.
2.4 B BT T I BT AR B 52 A U A M
AL K E T 2.5% I R E R P B E AL,
WG B E CBEBiK BB KRG B
AP B AT B P T SRR E S A
At AL A BENLE I 3 YT R T 80 kV R
FHEKZ (%8 000) , I #EAT 43T .
2.5 UPE DO BURR VAR I K B E 8 414U ekt
Beclinl HER A OL B T 4% 22 5 WY EE [ W
B OSSO K R e BB JE BRI K L B A
A U R AR BEAT . AR Y) R BAS Z K EDTA $t
FiEE ik E ., PBSIHEG ., A A K56
KA o WAKMPEIE , 5% BSA £ . in— Pt c-kit
(1:100) 1 Beclinl (1:100) , 4 °CH¢ 5 1 2 ; 4 v
A HRP Z & 19 1L 341/ Bl H&L (Cy3) (1:500) |
HRP & A ¥ 1L 5% H&L(FITC) (1:500) , 3 6=
¥ E 1 h. DAPILE QMM #% , BOLE R F
10 min, PBS RS, HUo bV K& F & A, Tt
. 57 .



%29 B 6 W] HEXBAFZRS Vol. 29, No. 6
20234F3 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2023

R WA R W% e-kit/Beclinl 3£ ik, 55K Y
Fr 53 9 8 3 S AL BT R 4R KR (<400) , Tmage TR
it oyt PRI T

2.6 MR EIE L (Western blot) ks I K B H 52
HAh LC3B . p62 AR IAKF  HAARBAKRE
FEULLU100 mg, 4% 18 1:9 Y B AT 4 2 1A 3 BT
Z4f# ,4 °C (12 000 r-min” & .0 20 min( & .02 H
10 em) , B 178 s BCA 3A I 5 36 (VR B, R 1 B FEZR
PR — A A B R AR S E TR K & 10 min ff
A M B SDS-PAGE #E i (13% 43 B 18, 5% W 4
JBE ) 5 AL S i 60 g HEAT I 5L I, EL AT, 1:2 000
i B —HLLC3B, 1:1 000 Hi B —4L p62, 1:5 000 F B
N2 GAPDH ;4 °CHlF & & 7% , YEJEE 5 1:5 000 7 B LA
HRP R0 L E P05 =90, S A 2 h, Ve ECL
b2 RO R R G R AR . R Image J
AR A R EE , DL H W8 M 5 2 GAPDH
TR EAH 2 e TR A X Rk &

2.7 GiiteE ik R SPSS 26.0 5% AT S it o
38T MRMIEZS /A B Bl x + s £os , 241
li1) Lk %% SR FH 5 K 3R 7 22 43 B (One-way ANOVA) .
07 2555, W LR e 3 M 2% 9L (LSD) -1
B 47 0T ZERSE L PIE ELA H AE  80K 56 (Kruskal-
Wallis 5 ) , L P<0.05 N2 54 G242 X,

3 B#R

30 X HBEHEAFEMRRARENZN 5
TEH A R, R R B A 2 AR T A 3 R R (<
0.01); 5RIRIA LA, B 1501 J 2 W 7 T T 1
Je o, KRR BT 35 B B i (P<0.05, P<0.01) .
U=

F1 FEELAMERTEAEEHNARGRENEM (v,
n=8)

Table 1 Effect of Banxia Xiexintang on body weight of rats with

gastric electric dysrhythmia (x+s,7=8) g
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EAU A K 2.7x10°  251.28+9.65>%  429.23+14.80"%
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Table 2 Effect of Banxia Xiexintang on gastric electric activity in

rats rats with gastric electric dysrhythmia (x+s,7=8)
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Fig. 1 Effect of Banxia Xiexintang on ultrastructure of gastric
antrum tissue of rats with gastric electric dysrhythmia

(TEM, %8 000)

3.4 N H AR AR RE S U ekt
Beclinl 2L RIS F g8 90 BUAR 45 51 o, 4
Jit A% 5L 5 05 c-kit bR i A TICCs BH 1M % 38 98k 4
o, L F WU Z 00 TR 1 18 E 542 JE ; Beclinl FH
PERBEIOCGE . B ESE R ER, 5IER
4 LA, BRI A c-kit £ [ 3R 38 9N, Beclinl 2 136



5529 B4 6 W] FEXEAFIFERE Vol. 29,No. 6
202343 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2023

SKHIN AP 2% 53 TR0 2 B30 5 5 0 4 L o B
50 ¥ % S T T HUR L o-kit 2 115 35 W

Beclinl

Merge

Beclinl 28 H £ XML, HEF Lo it¥E L. W
K2 .33,

2 FEBLHMBETELERBEXAREZARAF c-kit/Beclinl R IZH R (LRI, x400)

Fig. 2 Effect of Banxia Xiexintang on co-expression of c-kit/Beclinl in gastric antrum tissue of rats with gastric electric dysrhythmia

(double IF, x400)
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Table 3 Effect of Banxia Xiexintang on co-expression of c-kit/

Beclinl in gastric antrum tissue of rats (x+s,n=3)

c-kit Beclinl
A AR v semm Pt
EH 4 23.29+0.88 21.83+3.25
TR 4] 17.11+4.16 30.49+0.67
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E20 A TE: 2.7x107 21.2742.75 13.61+0.35
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Fig. 3 Electrophoresis of LC3B, p62 protein expression in gastric

antrum tissue of rats with gastric electric dysrhythmia
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Table 4 Effect of Banxia Xiexintang on expression of LC3B and p62 in gastric antrum tissue of rats with gastric electric dysrhythmia (x+s,

n=6)
215 /g kg LC3B I /GAPDH LC3B I /GAPDH LC3BII/1 p62/GAPDH
1 4l 0.17+0.06 0.11+0.05 0.66+0.26 0.55+0.07
LRI 2 0.49+0.08 0.60+0.16 1.23+0.30” 0.31+0.07%
RGO HA 24.68 0.45+0.05 0.40+0.11 0.88+0.23Y 0.40+0.07%
22 % 37 W 20 2.7x107 0.38+0.04 0.37£0.10 0.95+0.22 0.40+0.07*
4 Wik S0 D 2 IR )l R

DGIM 2B o T EGL  HHEA TR 858 )
& BRI ST AR R B B A7 k42 sh 42 A s T (5 )
W 46 3 ) 45 S s ) 45 Bk B 2k AF — R A R B R
FRUS' AR, v B 25 75 DGIM BYYA YT | b ol i 32
FGIKEA TR, EREE OB FEREER T
Z LW HEMBEE GBS A S KR R
B, 4Ty FVBA BE T R RS, Sk T R LA
(AN B s 1) Z BRI, R4k E W sh b
PR 05 & A R AN B B T, & s B g T
149 AL 1 BIF 5% A 8 5 TR A, H 2 BV 0 ¥ 1 R
ICCs [ I 117 8 45 iz 3h i AF 5 fof A 23

ICCs B Fx S B M i F- ¥ L ERL 6 2 i i
TEAEFFIE R Hizgh bl & \mEAMEM . IRIRBEE &
B, B R R A B R 1CCs Bl W] >
Pl Sk S e A Ak £ i 1CCs Bl
W KR BEIR AN T BCE W sl 1 R
O PR K S T AN BOE IR R I K T SR
BT B R IR, 1CCs & W 8h ) B v
B OQ B IR YT S0, e R B KR AR e A B T
WA IE H B8 B A P B R O A2 1A ekt
& ICCs FE S F A M B 11, P95 ICCs (1 3 7 e 7
SR RE . o-kit 8 (1 F k08D 0]l 1CCs B
DLl R E i sh e e . EART P, B
G H KRR T R, O R K R R
fiX, B kit B IR BB, S L EE 0T
R (=R NE RN TR S TRV - N o RS )
RIS e-kit B R IR, $EOR 2 Z IS O
T Re % st B R T A G R R B LTS B, I e-kit
FEA L, NN E EhicesHol A E iz g,
T R AR R R R AR B A 5 TR AL i 0T o 4
R,

F I 2 I AR AR T AR A B Az
0 7% B R AT B A 1, DL SRR AN N SR B R S Y
AR R . 40 B b F 45 PR SRR R, AT RE
KA B A W R AOE A kAR BT ST T T
. 60 .

A P9 S 56 W 92 52 B, 7 8 PR 9 e KRR 21 4
T AE ICCs o i 1 Wi B8 1o 45 M el A8 Pk & 1CC
o KA MR e I WA NS O T RE MR T AL AN RK
B E 2l 112 1CCs A2 B 1 sh 1 B 1 0 1 G
SR T R T R T 2 R T A IR T R
Jiti 2, PRI Bl ICCs A W (1 & R A AT B VA E
) F1 B AR B

W A A5 e R R G 2 o % i 0 0P B
AR /N - B RIS A R R 1 IS
Yy ik 3~ 3k 22 Beclind #4 B¢ [ WS S & Y,
FEAE R TR oy B 10 A WENMR R K. LC3 3R
PR A W AR B A AR R A LR GA R T AT
R M, A A A B R A LC3 T &
fifg fipe i — /N B 22 IR A8 R TR LC3 T, L2 fb R 1
TS A wg /N RS IAR OC, R LC3 T/ TR
/N SN Wi A AR EE . p62 B F M B H
B 0 P 56 0, 1 O ) D 559 I, p 62 2 A 4 it J5i Hh S
Wi BB, 5 LC3 A EAE A R R e
FEARMFIE R B T LA B B R R R
H A ICCs M Tl 45 19 B IR | [] B e-kit 25 1 4% 3K Il
i, fE A A WA 55 8 A Beclinl \LC3B I/ T i &
p62 F ¥, 26 ik > E V5.0 259 T UG ,LC3B I/ 1
J Beclinl £ 323k T8 . p62 & 1% 5 94, ICCs
403 11 3 T 235 A8 5 40 45 B B3 c-kit 2R (1 KA Y
T, 16 BH 2 B S 0% 1T B AL T FUICCs [ Wk I
ICCs Bt B ThRE , MR 2 i K RV B AR
AIVEHT

DR ZH Hi 0 AR AR S BT WA R L R ETE
O 3% 25 0 ML A 0% 3 1 1 5 0 A O T AR O 2 e
K ZE M B -9 (Caspase-9) . B 40 Jitg ik B 98 -2 (Bcl-2) .
Bel-2 #H 2& X & 4 (Bax) P il ICCs #/ -7, 4
LR TR — A B A I B FVRR R A 4R M At T
TR, W R — B A A R v A AN R 27
B S 1 4 AR RN AR BT DA AT A B Y .
FESRE BT, A W I T R E A T A A R TR A



529 B 6 Wi HEXBAFZRS Vol. 29,No. 6
202343 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2023

M AE T, SR RE I ] I T e o AR AR X Rl XU
Ti] ] 15V FH AR 4% 20 Jf N S R AR LR, —H S
5540 L AF I IR T SR AE R R R R R
R RAFTEICCs A M5 A T A EAR L A ik
— BT

ZE b ARBFSE AN ICCs A WE A BT T2 B 5 O

7R LN B ORI N =N B PO DG S TR E N
KRR IT AT — BOIR S 1 X HE WL 8¢ e 52 kit
W AR OC 3 R IR A 5E , 2 — 20 B ] T R TS 0
PRI TR TR BRI o AS BT TS L X T I R
IH97 DGIM B35 3% AR 16 o B A B S, S
B=i2 77 R L0 R

[1]

[2]

[FlEF =]

AXREHEAEATH B0 R

(&% k]

DEANE A M,CHAPMAN M J,REINTAM B A, et al.

Pathophysiology and treatment of gastrointestinal
motility disorders in the acutely ill[J]. Nutr Clin Pract,
2019,34(1):23-36.

MILLER J, KHLEVNER J, RODRIGUEZ L. Upper
gastrointestinal functional and motility disorders in
children [ J]. Pediatr Clin North Am, 2021, 68 (6) :
1237-1253.

TLLE AL, /NP, 45 BRI 8 W gl 1 1 AL
ARk e [0 ], i 5 A 0 B Ak 35, 2020, 28(23)
1183-1191.

WARD S M, SANDERS K M, HIRST G D. Role of
of Cajal

smooth

interstitial cells in neural control of

gastrointestinal muscles [1].

Neurogastroenterol Motil, 2004, 16(Suppll):112-117.

KLEIN S, SEIDLER B, KETTENBERGER A, et al.

Interstitial cells of Cajal integrate excitatory and
inhibitory neurotransmission with intestinal slow-wave
activity[J]. Nat Commun,2013,4(5):1630.

FOONG D, ZHOU J, ZARROUK A, et al

Understanding the biology of human interstitial cells of
Cajal in gastrointestinal motility [J]. Int J Mol Sci,
2020,21(12):4540.

B R, IR L 5 . Cajal 8] ST 4N TR B W sh h
W it Pk 92 s T R RIS (0], 8 I 0 o R 2 A i
2019,28(4):387-390.

ANGELI T R, CHENG L K, DU P, et al. Loss of
interstitial cells of Cajal and patterns of gastric
dysrhythmia in patients with chronic unexplained
nausea and vomiting [J]. Gastroenterology, 2015, 149
(1):56-66.

R Rl B, R AR R BT 0 X/ B Cajal

[13]

[15]

[16]

[18]

[19]

[20]

[22]

(] J5T 21 ffd 2 0 £ 457 B AR OC 45 88 138 3E 2R 1Y 52
[J]. FER E2,2021,14(1):8-13
B, EAR R, ER L, L R RSO A 2 L
K ELH Cajal [a] 57 40 Jitd U4 1= 4H 5C 2 H 4R 15 M eNOS |
NO 70 19 52wy [J]. o B 2% &, 2021, 62 (10) -
893-897.

Mrig . 2f B E. R E BRI [D].
AU AL TR EE 2R A, 2003,

KO, R REE BT @ [T]. A
AN Wb Ze &, 1998, doi: 10.3969/j. issn. 1009-
3079.1998.07. 021.

BT . 2 EG0 P 0 H T AR ALK LU
Z1 microRNA (52 [D]. db 5T b 50 vh 2 25 K 5
2018.

AT BEAR B 2 N 5 B R &R - A D A - A 9
L BEIM]. B b p B 2 27 R AE 1995
140-144.

MIWA H, WATARI J, FUKUI H, et al. Current
understanding of pathogenesis of functional dyspepsia
[J]. ] Gastroenterol Hepatol, 2011, 26 (Suppl 3) :
53-60.

SHAFIK A, AHMED I, SIBAI O E, et al. Interstitial
cells of cajal in the
pathogenesis of the disease[J]. Med Sci Monit, 2005,
11(12):452.

TR, B #2346 . 1 B I gh 1A 535 ik
WO HR S v 24 A1 D A 590 9 ik W 9 9 I R A I K 1 1
FRLHILT]. 5 b B2, 2016, 11(7) : 1357-1361.
SINGH R,HA S E, WEI L, et al. miR-10b-5p rescues

in reflux esophagitis: Role

diabetes and  gastrointestinal  dysmotility [ J].
Gastroenterology,2021,160(5) :1662-1678.
KROEMER B L. Autophagy in aging, disease, and
death: The true identity of a cell death impostor [J].
Cell Death Differ,2009,16(1):1-2.

WEI X, LIN Y, ZHAO D, et al. Electroacupuncture

relieves suppression of autophagy in interstitial cells of

Cajal of diabetic gastroparesis rats [J]. Can J
Gastroenterol Hepatol, 2020, doi: 10.1155/2020/
7920715.

/N L E P AR B R = B X et T Ak
A RKELE HEZS K B W (E Sl R s 1], 1 o
57,2019,44(7):486-491.

RUBINSZTEIN D C, CODOGNO P, LEVINE B.
Autophagy modulationas a potential therapeutic target
for diverse diseases[ J]. Nat Rev Drug Discov,2012,11
(9):709-730.

KLIONSKY D J,PETRONI G, AMARAVADI R K, et
al. Autophagy in major human diseases[J]. EMBO J,

- 61 -



529 B 6 Wi HEXBAFZRS Vol. 29,No. 6
202343 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2023

[26]

[27]

2021,40(19):e108863.

XU H D,QIN Z H. Beclin 1, Bcl-2 and autophagy[]].
Adv Exp Med Biol,2019,1206:109-126.

WEI F, JIANG X, GAO H Y, et al. Liquiritin induces
apoptosis and autophagy in cisplatin (DDP) -resistant
gastric cancer cells in vitro and xenograft nude mice in
vivo[ J]. Int J Oncol,2017,51(5):1383-1394.

DIKIC I, ELAZAR Z. Mechanism and medical
implications of mammalian autophagy [J]. Nat Rev
Mol Cell Biol,2018,19(6):349-364.

Fifi B 4% . JE T miRNA-451-5p 88 [6] SCF/c-kit 45 1+ 2
HEL0 THICCH T MBI ID]. dbat . db st B

.62.

[28]

2R ,2021.
WANG G, ZHANG T, SUN W, et al. Arsenic sulfide
induces apoptosis and autophagy through the activation
of ROS/INK and suppression of Akt/mTOR signaling
pathways in osteosarcoma | J|. Free Radic Biol Med,
2017,106:24-37.
MAIURI M C,ZALCKVAR E,KIMCHI A, et al. Self-
eating and self-killing: Crosstalk between autophagy
and apoptosis[ J]. Nat Rev Mol Cell Biol,2007,8(9) :
741-752.

[RERE FMM]



