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Abstract

Acute pancreatitis (AP) is one of the most common acute
abdominal diseases in the digestive system. The total
mortality of AP is about 5%-10%; however, the mortality
of severe acute pancreatitis (SAP) is about 30%-40%.
In recent years, the overall mortality rate of AP has not
changed much, but the incidence rate of AP is increasing
year by year. AP has become the second major cause of
hospitalization in department of gastroenterology, and
also is one of the most expensive diseases. According to
the revised Atlanta classification criteria in 2012, AP can be
divided into mild acute pancreatitis (MAP), moderate severe
acute pancreatitis (MSAP), and SAP. About 60% of AP cases
are MAP, which is often self-limited, has no complications,
and is associated with a low mortality rate; however, about
30% of AP patients had MSAP, about 10% of which could
get worse to turn to SAP. Persistent organ failure (POF) is
the main cause of the progression of SAP, and also is the
main cause of death in the early stage of AP. Pancreatic
necrosis with secondary infection is the main cause of death
in the late stage of AP. The progression and prognosis of AP
are closely related to the early treatment and intervention,
but the complicated pathogenesis of AP affects the efficacy
of early treatment. Since the pathogenesis of AP has not
been fully elucidated, there is a lack of specific treatment.
At present, the pathogenesis of AP is generally recognized
as “cascade waterfall of leukocyte over-activation-

VA

inflammatory factors”, “intestinal bacterial translocation and

secondary attack”, “apoptosis”, “pancreatic microcirculation
disorder”, etc. These theories indicate that the pathogenesis

2021-01-08 | Volume 29 | Issuel |



of AP is a complex and multifactorial pathophysiological
process. In recent years, the role of angiotensin- 1T (Ang-1I),
an active substance in the renin-angiotensin system, in the
occurrence and development of AP has gradually attracted
the attention of scholars. Therefore, an in-depth study of the
relationship between Ang-1II and AP may contribute to the
clinical understanding and treatment of AP. In this paper,
we review the relationship between Ang-1I and AP.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Angiotensin-1I ; Acute pancreatitis; Pathogene-
sis; Renin-angiotensin system
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TH

SR K (acute pancreatitis, AP)ZHAL R 4w L&
WA Z —, AP#) BT F 4 5%-10%. M &4 2Rk
A% X (severe acute pancreatitis, SAP)#) 5= % 2530%-
40%. FFRAPH) BARTL T F TR K, AZAPH) X A
RIp BT LI B IAHIERR B P, APE AR
A EHAERNFH KRR, RERLR R SRR
—, WO IZ G| AL R EAL ARE2012F L4F Z K 4%
FRESIT IR, FFREAPH Z A2 E N L 5 A%
ZMEIRAR X (mild acute pancreatitis, MAP), ¥ &3 &
M JE AR X (moderately severe acute pancreatitis, MSAP)
ASAP, HF £560%5m 51 EMAP, Jath A B R, &
BRIF, JUF R 7 AT A, seT RARAK; Am
K 430%%9 B %2 K AMSAP, 410%2 % A SAP, #
% 3 ' 3% 3B (persistent organ failure, POF);Z SAP % %
RERE, LATHR T ERZRE, MR %
K BFRIGHAPH £ BR, RTHEMLE. AP
B R TIG 5 R0 -THE T AT G EARX, W
AP E IR AR 09 B Ttk LR ve & Ik 97 09 - 2006 57
4997 2L, 12 B BTAP# LR ALE 1 R 2 A M B, ¥k
2R FWE ST, AA NI R & At L
BOE- R T RIEA FR . HEmEA S
L ok3tEFH . “mBATEERT . W%
WABRIERF L 4, F ey 42 h A APHI &
AIH AR S SHESAEWRE AL HF
R, BE-mE RRERAFHERDR-E KRE
II (angiotensin- 1T, Ang- I )ZEAP& A& £ & ¥ 694 H 3%
% B FH MM EA. B HIEAF T Ang- 11 5APH
% A TRA B Tl R —F IR R EJT AP, ALk
Ang-11 5AP#) %X Z 3474 T 4734,
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B3R, 5 MBRKR- 1 SRIMRERK

EE: B ERE-1L SHMARE R, BmiuE); B h-f
TR E A%

BORE: FE-hEFRTAATPHERY R —aF
%3k & Il (angiotensin-II,, Ang-II )£ &M% X (acute
pancreatitis, AP)#9 & £ X & P A E E X ERIEA. BN
B Ang-11 5 AP#) % Z 7T 464 8h T 6 kit — F iR &
7697 AP.
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03I
SEFERR % (acute pancreatitis, AP)& % Flip K 5 82U
Pty E JBR SR PN A RO S SR TR IR H 23 B B AL K
Jiry H I IR TE, RS A HAh 2% B DD RE LA i
RAEVESA, IR F R ZHUE R a] 2 J R E, AP
B TE T2 24)5%-10%", HiSAPIIZET F 24)30%-
40%"7. ARHE201245 W 4F 22 Ko FARHEBIT A, I
AR AP ™ B R B 40 N B SR IR K (mild
acute pancreatitis, MAP). HH HLE S IR % (moderately
severe acute pancreatitis, MSAP) S HUE 2L R IR 28 (severe
acute pancreatitis, SAP), I H1260%7 1 EZMAP, £130%
B #H S RAEMSAP, 410%%: KAESAP, REGHA B
Yj(persistent organ failure, POF) /&2 AP & #H FIILT (1)
F R, R TEAR KRG 2 JE IHA P 2 (1) F A
DN, BET 2tk m ™ AP R K 95 5 99 1) 4
YRIT ST TUR S ARG, T APRIA R ML At X5
Wi 25 5 9 PR SRS YE 7 B9 28, H H RTA PR A AL i
KR IEA B, WO Z R R, IS AN RIELEIA
G Rk R O — e M DR T B A A
“PriB gl B A S T E U P CUnpRiE T
TN T € BN el RS 3 AN NS
HRBIAPI AR HLEZ A 2RSS 510 A
AR TR FER Y], B R-E BKIK R RS (renin-
angiotensin system, RAS)H 3G V) i - L KK &
Il (angiotensin- 11, Ang- IIfEAPIIR AR e 2ok
R A (R D

1 Ang- I1 5k

Ang- 11 2 H8 MR B A I ZR /N IK, BERRAS
i FER A E Y R —, FE R Rk
% I (angiotensin- I, Ang- [ TR 'Kk R FL AR
(angiotensin converting enzyme, ACE)f{I1/EF N AE ik, Hil
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B3R, 5 MERKR- 1 SRIMERERNK

AGT

Bl A& —> Renin

Ang- |
[
ACE2 « +
FATEFR = >ACE ggP BT
Ang-11 ACE2 Ang-(1-7) ¥
AT2R Mas
. Pl
1 ANME RHER IDEER M ONREBERISAS HEREB. Renin: 1525 AGT: WM KIKER; Ang— 1+ IMEEIKE T Ang—11:

M 5K 1 ; ACE: IS SR EFLHN; ACE: M BIKSHEHE2; ATIR: A E5KE 1121, AT2R: [ E0KE 11 52(K2; Ang(1-7): I

EIRERA-7).

T 5 K2 1T 52K 1(Ang-11 typel receptor, AT1R).
M KK 11 %Z24482(Ang- 11 type2 receptor, AT2R). Il
BRI R 11 %2183(Ang- 11 type3 receptor, AT3R)AIIMILE
K5k 3 11 524K4(Ang- 11 typed receptor, AT4R)ZE & K IFAE
U — A N Ang- 1T SATIRS: &4 S8 &I «
AN SN SERE N ORI, T RNA TR, N 5
ATIRAHXS, HAT3RFMATARES & TR M 2E. H T
HEFH NN LBBIATIRES, 7 fe 5 Ui — e Bk
R, MEEIATAR V] B SAMIctZ. B2 %, [FRT ]
B S0 1ML 3 77 22 R B, A8 EL AL g A i 421,
Ang- 1138 7] 76 & B KB A T T 38 3 N K i 1)
F AR I K 5K & -1l (angiotensin-III, Ang-III),
Ang-1I15 2 Rl E 5K R Z R (HAEATL. AT2HMIAT3
ARV EAE S Ang- TTARARL, (EAE FHMLHIE Ang-11
$5"" H Ang- TIYEACE2((/E H R T B 55Kk 32 (1-7)
[angiotensin(1-7), Ang(1-7)], fHAng(1-7)F ZHAng- [ 7
ACE2(IE FHIE K, BIAL AT ACE2-Ang(1-7)-Mas, 4%
P& HEHACE-Ang- I1-AT1, JCAHHINT AP EATELEN
TRA R FH RO,

2 Ang- I FEAEFRRASTIBVAAK,

APPSR IR, 2 AR RS A T RIBCIR A,
RAS 3 %2 HH R FEGE R BE! . JEIARASEIS 5, B
INER FR LA A 23 WA B 2, NI G B I A B T R
e NAng- T, B JE ACETE MG 2R B oAb ifi 5 Py iz 4t
FEE ¥ Ang- | #A0 Ang- 1T, [E)RF7E ot — Lo it /e
F N Ang- 1130 0] D= A Hofth — SeyE 490 5, WiAng-I11,
Ang(1-7)5, XA MACEN T Ang- 1 A RUEE. B
PR HIRARSE, TR EARASH A BE R AIEH
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S Ang- 112 AE R A, (1) BB IR s, 4143%
HEFGEEME L Ang- [ FE4 A Ang- 11 ; ()il i 21 24T 75
JRBEY) . HE ABGAERFE N IIE Bk =R
AT R Ang- 152, R, MG RASH BE S, 2/D
WIE Bd =N AE T 22 Ang- 1.

3 Ang- 1 EERAREEAVRIX
TE19914FEChappe 15529 YCLE R (10 FBE i 28 2 ok ) )
Ang-11 . MEEHKERE, HARIBIR R Ang- 11 HIH E
T AN E L Ang- T R EE, SRR M IBRIRH LR AR )R
HAng- 1T (A ke, Bl J5 RIF 5 HR PO T A K BRI
Y ARA2IZ i 22 F 1k ACE-Ang- 1 -AT1R$ 1) 4= 344 57,
G BR. MEEKEE. ACEMATIaR. ATIbR.
AT2R; 7E19974F Leung® Pt 1 K R BAR P A7 LS
HRAS, 3t H R IATIRIAT232 44K () 2235 32 B AE 14
BRI S R G bR b, E BRI IR UK, S5
KiZ NN R A FRECIE ., 28 B -PCRULK
G P2 2H Al 58 S0 5V UE SIEAE KBRS 50 1 A P A Jig i =)
RASHIIIE K J A AR 1A A 19 ;i f5 Tahmasebi "
TENPIHERRA SR IR ASTETE, R IIRAS#
P WA= AR I Ang- 11 AT A6 T 22 5 1 ok i o 308 oL e 60 g
SBAITLGE, MO Ang- [ LEEH R A 7. AR5
WAIHRE T W] BEH EEEH. 48 L sk IS RE I ARAT
TESEHERAS, HAEH EZE HAng- 11 5.

4 Ang- 11 FTEAPCOEYVE R

4.1 Ang-11 5 MR ARG IRIERT AP RAEPELN, J5E
RIVEERAS, 0= A L B B ) Ang- 11,
HAng-11. ATIRMFRIA 3 EL/E S P AR AR 34 b
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FApt, Ang- 11 SATIRZ: &, 45| IR R ki
g, IR R AR BRI, B, A BRI R A ME
G\ BT A RERIT, /RidKAng-11 5ATIR
giGa g R RIER T AN =-6. MRS T -o.
I R-1055 R, S EGZL ARG SR, Pang !
T 553 B K BB AL IR AP i BIL45Y 4 e it FE BT Ang- 1T
55 AT IRZ5 G 40 ) B N 00 P B i R 9RE B, A fide
IR BRAR, AT AP 1515 21 0. PRAEEEE
F i3 h K M UE S8 I F0 e [ . Ang- TT R34, %
AP B IR BRI A SR H.
4.2 Ang- 1T BAZ X g2/ FEAPHISRE Rt #Edh, 25
2 PRF RIS Rk R SE RIS 5 A il g, 2
22 ZFE AR BB/ AZ R 0SS EURIE
38, 3 0 EE A PR S, i S8 R T R AR A S
fil X AER ASHGF 2 E 2 H Ang- Il SATIRZ 541 3.
DS AT B SR i 7 R A AP R i
N F-6. ANFE-8 AN E-10. CRP. FRIRIEH TF-a
SFRIEN P B EOET AN R, HAPEE M35 Ang- 11 I
FESMiEANER-6. ANEK-8. FANEK-10. C-RMVHE
[ (C-reactive protein, CRP). YR YRFE R -k FE 2 IEAH
K, UESE T RASHUE & B4 B RNE SN R (1) 5
LR E.
43 Ang-TT 58 A b A& ATIZAZE—FIGE AMEBZ
A&, @R REEA . BEAREEC. BENRBEDEL S FIE
MyCT 51 AEH, TERRA LR R IZAA1E, HAng-1T5
AT1SZARGE G I 38 A W SO P Jig B M v — A% R T IR
A A (reduced form of nicotinamide-adenine dinucleotide
phosphate, NADH/NADPH);™ 4 ii5 14: % (reactive oxygen
species, ROS), ROSi% 514 B 1 3R U T 78 - L8955
AN CWAIESE, GAEAP, A H H3E a4 253
1T, SEURMRIRBENST, — IR 7T A8 F S AT Bk R
(— PR N ADPHAN S ) AR 78 R IR O SH A
AR 52 20, U8 Ang- 11 755 B4 B HH 28 AH DS W
APHINADPHAEMEEA 5, [FIB (2 E 40 R 7 s AL 3
PR KRR E A, SR MR FEEE T, i B R
JERRAMIT 2% B D) e Fris B E 52051 (RN, M
FH I 55K 2 32 1655 517 (angiotensin receptor blocker,
ARB)A] LLEAER OSP4 AN BE 5 (B AL N B, EL4 R
NTE 2 Fhga T AT SE AL SLCE PRI R ik 24, {HAE
APIE PR FH 8 A4S B

W T EATIE I 3 MRS S AL B (xanthine oxidase,
XOD)MIZEKIAHROS, HEEFEE Ang- 11 5 FNADPH
PB4 KR A R 7 — T I A
97 XU PR 5 38 P 8 P 2 S A T 41 o 750 BF 9 o o B
5 gl i R AR B, S R BT LA N e
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AR, WA Py B AR IR BE I A7 2k 2 2
HEB R FAZ A0 R ROS RIR, BekifAHROS ™A 2k
FLARATPREUSR BRI TE A5, BF 708 AT FH fo BRIl (AT PR
R TER T 1) 71 )0 1) 2 WL AR R 25 AR AR, TE 4R 1) Bl
fik Py B, SRR PR I N R A K AT
B AR, 25 EadTiA N Ang- 1T EU# FINADPHAE L
PR T 3SR H R S 107 ARt X O DRI ZE KA R O'S
KWOE, BARLEAPIIWFL AT OCHIEDT 7L, (B VE
AR APYR YT SR ALH I EL A A

4.4 Ang-115 B Mg W0 NEIRREHRASEE S
LAt 18 Wl 2 o WA ATAE S SR T AROATLA, 5t i P 3
RASEE A BRI il g /b, B s i 51 B i K E
Sy, IR IHTE R B B iR, R B 1R R
Ak S5y AR, N AP IED.

5 Ang- [ MXBETFIFEAPREVIZADIR

5.1 Bl A B = AFEIRASYUE ST AT BRI,
XFAng- [T A kS =1 B MEH . BT a2 B4R
FAMHIFA, A E mBARERRA T, 685 E AL
g G B A . ARASHITE LB Ang- T
Ang- 114, B RTRTR R gt 16097 & U,
FOXT AP SOREWT A2 S A5 A — @ R EH. 35T
IO KRR A PR ik e 1 5 46 (15 2= i 751 41
il Ang- 11 B4, #0742 R 1B A5 55 SR, M
A R IR U IR 1o 1, AR . if, 2R
PEAFRNE, WO 9FTR]5 (e18 i 5T R A FH AP .

5.2 ACE474) 7l ACESMHIF et Ang- I HlAng- 115
1k, XTAPEAEAEMEITER, ACEHMIH A ~FEEF
TAL B, AIFEACAng- [ A URIATIREEIS, 1| RhotH
K& A (Rho-associated protein kinase, Rho/ROCK)if
B, BEAR AT 2 20 2043, ORAP AP BCRH 5% 1) fii 43
i, (RRFEE R EE S5, RAROCK2IFRIAZT
[%, TIROCK 1\ FRIANEA N &Y. El-Ashmawy25
YAER, HRF6HERI(Captopril, CAP)FIFH L35 FIFA
(Methylprednisolone, MP)TiiAb 4] I 71 ik i 44t o 2H 235
PR O IR S0, AR K s, A P v i,
RIEMBBFER D, R R DA —28. BT
M KM IX RGP A NA B R, PEHkIEACELS]
FEC PRI 7K 1 2 AE 28 IO 1% 51)1.0% AN 5. ACE LI
K — R, FEA TR, Rk, SRR T AR
ARG LN ZE 104 PYBERT R 4. Gorsane 5/ —
AN IR S 49 At R I IX — r, AT IAE 1S R AR RS,
ML K . ACELILE 7K b ()95 B2 AR 3 A7) A 4
W, A O o 1 3 (A2 S N 5 ACELEL
ARBIAIT 52 A K (KR 5, S ACE#i771)
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(A FH AT e 5 X AP,

5.3 AT1 k4407 ARBEFEATIR. AT2RIEHIFID
12525 ARBIEHTIATIRIERAS A S (1 32 A4 /K E-41),
ATIRA S K40 AN ADH/NADPHAEAL B (135 P, A
TR/ ROSHI A, AT 152 AABR I 740 30 & —FhAEK
SEPEFE PR, BE LA BRI BHITAT 15244, M52
Ang- 11 FIASFISEM . 45y I PR 22 4t . 97 300
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TR = L S 76 O 50 VB 7. PanZsPVTE
K BRAR A () AP & B4 VD BT FL T Ang- 1T S5 ATIR
SEAAM R MR PR R AN SERE S B, A3 i A 1 i
FEAIC, ANITTAT AP I 13 2 0GE. —IURE T B M AT
T g0t REAIT AT B, i Tk 3R - 11 52 A BEL 1) 71X AP
RS - Y. BostanciE ™ SEab 2 BH, Hithybin
AE I S AP PR BRI PR B RS R A R 2 2K
Jir ERE AN ARV AN B IR AL, A IE B SR by D HH T BRI PR AR
MW REBI 23, ) B BV %1% 7] G- EAP
HHREZH R 98 5E SR PRk

5.4 FAb Yang®5 I FEUE A Ang- 11 FAGER () N SR
[F1) 78 J5T - &4 e a0 ) SORE gk > JR 4 4% A 2
S AP R I A2 ik, SXAHT A BE IR R T AT e AT
SAPWIYRYT. ywlfl T y—Fh ek R HIHI ), 2R A
MR bt E Y2 —, AR ISR, HIH%
FEARBERIREIL, TEIRTT AP RRH A 45 R R HIMEH, ™
AR B E_E I Ang-(1-7)RIACE2 1 #6548 K
RASHIF4, M e A T, 5635 oiost: gl 31, AT
e LG APIRARIA T 7 771 M4k T 4 208 Bk i
WHMARE T RIENR . NEERFEH N TR
VIR AR =4, WK AR R R, A Bh T
B LA B L3S E DI RE, B 2 98 DI RE MRS 1) K
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J 7 3805 T 3 mIa T W SR AR AP R
72 h N AT S IR A AT DL R T ) 98 A
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e BHAYT SAPRT RAE FVETT/E F, BRI H itk
I8 R B AR A0S, A7 M B AR S SN 4 B 5 1 R
SNE, TR G s Y-, DS LT A 14 R K
Rk SR RARNE 2, TRT R IE RAE, A FIAE,
i i

6 Ang- Il SIBEMAPEVXAR

ALV B 28 S 48 R A AE20 % LR 3 2 /DA W 7 i 3%
RAETERR S B NP LR, ik 2 St S R
SEVEZEAH G IR ST 51 S T T2 R0E, MR EFEAP. %
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R ) A AHEAT B R AR R 2, DA T 0 SN AT
FBHE . BEE miRs(— /N ARAASRN A AR R
ML P LA A, FEMmiRES & AR ASHE A 2 25
P (B S ] R A S8 PRty mi RIS PR A7 st P38 4578 Sy mT
e HE MR B IR R 7 LRI RBE R R, ThiAE e
A 2 F P RASHEVE W) T i vl REE A 22 Wi
IRES, HA RSP Ang- T Ang- 1T J2 AR KR F 4
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AT T, AT RE I PR DL R 2 R R PEA PR SIiR T
{57

7 Ang- 1l SAPHI=EIZE

Ang- 11 WRAS R G5 5 5 EL 15 M4, TIRASZ — M1
TR ML KK FE AR BRSP4 1 2 3 AR 4, L B
BRI T Z BRI S, e rp KBRS RAIE SE L
TEAPIIREE A B, (HEFXNIRASTEAPE S, 25—
EWEAng- 11 BETIISAP. £ BB Ihfe e, it
FARRE W if LA SR SBT3 ATh 2 i = 1, AR SRAT) 75 K
W78 ATIE SE.

8 HRASEE

AP Ang- 11 2E & B & 1E A PYR 175 a8 Fh (11 F LA B
RUEAFAEVR 2 0B e . 152, JB3AHH Ang- TT AR
R Ang- T A 2 TR BAFAE— B KR MR
A AT SR AT oA e B LR, I A g 4% FH BT A P
Ang- [LEVEXT T APRSEES KGR TETT BUR, RN H 5
FLHHA P E R ARG, 1 K2 MW FURIESE. B,
Ang- TTEAPHE g —N S5 S PR HL A et e
P i A 2 L U R MR TR IEN R IRAIRE, A
AP H Ang- 11 5ATIRZ: & J5 HNADPHS | 24 (5
S ST B RS 2Rk SE AL R B RIS AR
WA TR E R R AR, B, BEEAPH
TFFUAE BE DR K b2 75 Rl ik 356 [R] ) R st A A 1 1
DA i) T e N AR R TS 255 B RTIR, X FAPH
RASHE B H 5 B B G =Y Ang- 1T KF578 T
(3t — B 5O Bh T IR xS AP AR AL A, I
A BT DB () £ FE fRRE AP TR AL 24 1 B
1M LAAng- 11 /- S:NADPHA VB A0 (5 515 3 T EUA
R i S L 010 5 b 24540 B R RV AR 5K FT e R IR
ANWFFEAPHIR LIS AR i T B, 38 ] B XS sS40 AN
IR GTT AP B 45 5.
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