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The role of mitochondrial dysfunction and abnormal mitophagy in
acute pancreatitis®

Li Jia-min, Fang Zhi-chao, Wang Shu-kai, Song Liang
(Shaanxi University of Chinese Medicine, Xianyang, Shaanxi 712046, China)

Abstract: Acute pancreatitis (AP) is an inflammatory disease of the exocrine pancreas that still lacks specific
treatment. At present, the pathogenesis of AP is considered to be mainly related to abnormal activation of
trypsinogen, inflammatory cell infiltration, calcium overload, and mitochondrial dysfunction. In recent years, more
and more studies have focused on mitochondrial dysfunction and abnormal mitophagy in acinar cells during AP. It is
believed that mitophagy maintains cellular homeostasis and attenuates pathological damage in AP by degrading
excessive or dysfunctional mitochondria. This review summarizes the research advances in the role of mitochondrial
dysfunction and aberrant mitophagy in the pathogenesis of AP, and provides novel insights for establishing new drug
targets and alleviating the clinical symptoms of AP.
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R R T I R MR AE PR A A A BRI AL S ) =
1% 1R i3 11 (adenosine triphosphate, ATP) , 7] Ay #1114 4
M B IS A SRR W, SRR A 2 5 4l N
AR 25 T T % T S A AE SN, TR E A B A I
FET o ITAFEAT KREKLIR D BE R B 5 AP Y AT 5T Bk
B2 e AP R AR e, ZoRL A 32 451 23 3 B ATP
A A 15 PR 4R (reactive oxygen species, ROS) 2 &
SN B T PR RS S e R 20 R ) T e &
10 M T BB L 2 A5 A LR AR T
ek it i Y 200 N A B 0 A AR S8 L R AR TR
M HERF AN M DI RE AR AE , 2035 AP BT - AR U4
TR T T S AE 2R K D) RE B A B 2R H WETE AP
AR AL R B AH SCAE ST, g 4R G MR TR A, D
% AP 1 Il PRAE IR 42 A 357 S8 g%

1 SRR THBERRISINE AP B IEHH

LR A2 A0 RE A A L S5, i
Z 545 Ca fa s . B RUEEEE . A ROS,
B H A I 45 T A0 M R e SR T A0 i 4 A e
HRE /MR TE AL S — F 5 Al S B i, ST
W, TR R VL 0 ML N B R AR B B TR AR 2 R R A
A B2 B0 505 00 | R T BE R A, DA i
AP 1 BHERE , W KR ML AL AE A R A AR
WO NE . ZRLAR B Ty A . R AN A R 2
4
1.1 SBHSEMIEINBEERS
TR R R R INEE T T SN IR RS S
SIEBE AN & R RTINS E S E
SZAVURI T R A QIS R A 0 IR 42, )™ RT e A A A
To o ZRRLAARBEIA S 2 20 T B0 Ca™ B A7 10
Ca™ BE T 55 LR AR T BE , 1045 B 28 2% 5 B R 1A JBE
if % Pk % 12 fL (mitochondrial permeability transition
pore, MPTP ) 457 2 JF Jilt , & J& ATP AE B B £ . I e dk
B DR AR P Bl S i DRI AR BB RTRBE A5, AT
PR, 75 K AP,

B AN TE AP L1 2 9 pL ) v kR O B A
F L DR, By 188 28, ) MPTP ¢ 22 JT 54, 447 240
ARSI AP BB AER T 48 A5 . AT W ST UE SR i
200 JH S 1% 8 R R U 38 38 9 19 53 1 (caleium
release—activated calcium modulator 1, ORAIL ) 1] i 51

CM4620 BELIKT 41 41 Ca™ P93, 7T A 22 fi#% 22 Fl AP 5
R /N BRI AR RE 2 I IR R A5 45 7 B R R, H R
CM4620 T4k = 549t PR 156 [ B e Ab , i B
R FE L e 4 T L DT — B 7R JUL P AZ AR (inositol 1.4,
5-trisphosphate receptor, IP3R) 45 [ 4 i1 [ Ca™ F
JBC, DA R B AP Y T R BT MPTP 40 i 5
TROA40303 fiE it izt By 11 28k R 158 L A7 iR 2 A f 47 2k
RS, Wl /D AP /)N BRI JBR e i 00 40 A A R B
MPTP 1] 751 NTMS 11 388 o Pk 52 24 A J5E L 37 2% fft 4
LA, W AP Sl 155 AL e i [ IR K i IR BE
Yol /D A0 R IR A AR I Y T A KOS, e ]
30 £ B A 5 6 %42 28 1 Cmitochondrial
calcium uniporter, MCU ) 323 |, Jli /b 48 i 40 Mg 1= 0, [
AR 1A 38 30 AP R s B 3 A 52 00, A5 46
KR T REN
1.2 SRS &R AT EEERS

SR LI RN A 1 2 ROS 1 77 A2 5 P TR P T
AALB AL Z B 2K 08 . ROS F2 2= A T AR A
L TEAR BT L AROKSF B9 ROS AR 15 57 1 )2
20 N e A R 32 BRI 2 —  (H AR
FAMF B K ROS 7= Az 2ok T hi A AL B 1 R 4
G2 RE 1, o | B 2R 1A T BE R A5, 5 B0An M4 1
FLEIETM R 2 DR R S 30 B A 2R W AP L A
e S B, 52 451 AR JBRE e U e, 48 A0 R i 4 4 v
A 1 e 5 20 MRS R R R A 480 B el DT n
AP[‘Z]O

145 Tl AP Sy 8L eh | BT 48 A R T B BIE
BT DL 2 i 2 R A5 0 L 9/ i 70 A B SR E T
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ot WO + E2 tH ¢ ¥ 2 (nuclear factor
erythroid2-related factor 2, Nrf2)/Ifll £ & %A fk fif§ -1
(heme oxygenase—1, HO-1 )iE I /0 SAP W8] ROS A1
8 5 20 JL PR 7~ 1 7 2 st R s B A
i 38 1o A Nef2/HO-1 38 f% [ A% AP 75 T 19 58 Al
ROS B 28 18, D AP 9 1] S8 A B3 o 32 A
i 1 Nif2 / ROS #2429 45 ROS 1 11 40 £k B 384 B
A DAL SRR 55 7 5 25035 22 Fho/) B AP B8 o Jige
TP B e S I N A I B BRI N B SN
B F 1 (sirtuind, SIRT1)/Nef2/[M 98 38 58 A F - o
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T[] DRV B R B - 5K ) A s 00 e
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W R IKIKCE AR o T AE 52 4% Bl SRR S
ATP PR i /b, SRR (7 A, IR PINKT K
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W0 B 2 5 BRI AR A AR, B R
Tit A Tl AL R R T TR A I A K S T I A
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224  PI3K/Akt/mTOR1Z5i@%  WilEBENLEE -3
4 M (phosphatidylinositol-3 kinase, PI3K) /% [ i
fif B (protein kinase B, Akt) /e L 3h W) B A B R D
1 (mammalian target of rapamycin, mTOR ) 2 #%
YA W A 2 L@ B, mTOR J& T~ PI3K AH 56 I il 5%
W, SR H AT S g i O T I, Al
PRI A5 I, PI3K 7™ A= i JIR 96 AU = Wi 1R, 3 il )
T Akt W R fL 2 F U mTOR 18 B, 0 £ ki A A
Wi o B TS L DR B ORL R Y I R AR B T 5P
PI3K/Akt/mTOR s 0] DA i3f i 428 R0 A4 2l ) 2% B0
S VAN SN YR (195 5 TR L N F [ E 7N T
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Ty g B ik () Bopn AR B R 31— AR BE S LA
T AP S [R] A SR AR Fr g, DT 0 ) 8 i 48 i 322 3
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MOTE 32, 56T AP K AR I A SR AR ) I Y 38 B
5%, H A 24 J 7E PINK1/Parkin 3 % . B 9%
NIX/BNIP3. FUNDCI1. PI3K/Akt/mTOR {3 5 i f% £
T LR AR Y A A 3 95 1 3l A Bk 4 i S 5 R
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