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Abstract

Acute pancreatitis is a common clinical acute abdominal disease, the condition is complex and
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variable, the course of the disease varies, and the mortality rate of severe cases is high. The path-
ogenesis of acute pancreatitis is complex and variable, in which microcirculatory disorders play
an important role in the development of the disease. Although there has been a great deal of pro-
gress in the study of microcirculatory disorders in acute pancreatitis, much of the focus has been
on normobaric and normoxic conditions in the plains, with fewer studies in low-pressure, low-
oxygen environments in the highlands. However, in recent years, with the development of the
tourism industry, the number of people travelling to high-altitude areas for tourism or short-term
stays has also been increasing year by year. This paper reviews the microcirculatory disorders of
acute pancreatitis in the special environment of plateau in conjunction with domestic and inter-
national research reports, aiming to explore the effect of low-pressure and low-oxygen environ-
ment of plateau on the microcirculatory disorders of acute pancreatitis, with a view to providing
new ideas for exploring the pathogenesis and treatment of acute pancreatitis in the plateau envi-
ronment.
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1. 518

SRR % (acute pancreatitis, AP)& — Pl IR H WK SUAE, Wt R 2, MEREASE, BHF
RIUABFREAKM, WERZ W, &2 AR, WS RAF, {HEE 0] A e R o B e = 0 4 14 J i
IS LB ARIAGE, HERMEE A . SIRS. /K75, MODS 4%, st E[1]-[4].

AP % W R IR R B RS A 55, HUOR Mg MUE RGNS, D WIS E 2499, Y. A &%
98 M3 LBk DR (1) 142 S [1] [5] o S PEIBNR 2 B AOmbLE Ak 2 BLE A%, Gl 240 78 Mo 2 - H %5 77,
FERR YA PR AT 10 B U TR 1 FRIE A SRR I B 2% T 5 LR 1 [6] [7], FHEh i
RBERG R B R A2 R e BB o BAR H AT T UM JE IR 48 T PR B A B S AR TR KR it e,
HREA: 2 OG0 TP J5H R AT, RIS T R AR R A R F It A . (HAeRRA B 1.4 2
N EK B EELE R T 2500 Ky s X, AR E AL 8000 A, 1 HEEHE 2 fRHE D K
Tl e, R B N R A R DX it i A AR [8] [9]. SRT, R R4 AR . (%L, K AME S
W FEA LR BRI ZE RS s NATIHE R SR I AT Je AR AR T K IIBkAR[10] [11], RIS s SRR R
RS PRI R, S s R N &Ml R AR R R M B B R R, (R, 7 v AR AR S A 15 LA Rk 1)
AR TR, AP dEREEEDR. RS EME A, HAFEATHN 5 K ph #E S g 4¢ (Severe
acute pancreatitis, SAP), HZE 542G L BT IRiln, RASE LA, BIIAR SO 8 SRS EAR R
SIS S R R AR B B A 1 5

2. BRARTSTEEAARR

N SREE M R T 155 B 1~2 BEMECT T AR e A as B, sk BRAR. R =#B2y, SR il
e 5o IR T — 1k, RE AR L 2 AR, RBRAR A R A R SR I e At — s MR A I A3
o7 BT B T A R LKA A ATE A 70 50, gt —Ae i Eah BRI BN kg, R ER k2
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S EZZIKAEAT, BSFICANT TR J8 SO [12] 55 {5 B FER IR O A8 P S5 vt/ 0 2 VB VA SRR AR A I 6 7R 4
R ERSE T VA UE B T AR /N2 IR IE IR TS 5 Th e I B AR 510y, 1 /N N BBk s T 26 R Bl ik,
/N5y SR TG ASAE R, [RIETSEE B 7 /N P 30 Jik e £ ULxoS PR I L e o e VR . B T BRI
PIRFIR RTS8, ORI SO BRI SRR UK, R IR 2 2 BRI, A% ZE S DR 2R 520 1 5 SRR IR
HH IR R R MR BE 1) At ) 2 Atk [13] [14]
3. BERRRTETFRERS

AP [P TIE A B b E 458 LA i o VEEVEAN A2 ILVBORS i PS5 30 00 o L/ s P 398 o DA B Ak A T s 5 —
RHNGAS, 1R R AE R B — AN SIS FE[15]. KA TR RIS, PR IR EE AR e 2 3
—ERM, BNRGERTWRAENFREE M IIREATES SR, RIS A 7 AR AN B0 BT 55 5 288 7 (1) i
WHLRL, MUK MPEAT BB AL, O KRGt IR S LR R SH % 0 B A80[16] [17]: Uk
A, TS RGHREARN F IR, SEHUAMEIER . RSN, PURL T IR [18]. AP
KA S IABY B, E TR (R TS L TR PR SBUORE TN 1ML B A A TR R TE AL, I b 52 B S5 g s,
SEUENR NS A BKFE LIRS, SR M — DU EE RN, RS — RIS, HEHE
JRARSEIM S S R AL A 2, MR S) )5 R AR 0% 5 SOk BE 3G n, 328 A 2B AR AR €, A
M3 B IEFRBEAS[19] [20]

4. BRBRS R RER A ERE
4.1. MRENFF AR K M4 HI T AL

MK T R KRR A R R, S TAMESRE, 204004 B (EPO). L/ AE 3 (TPO) &%
AN, SRR R AN ARSI, TS 8UR A R RN £ (HAPC),  [RII 208 ik
FE AT AR AR G N, F 28 5 B0 YR0RG 9 15 184 0 B L i S P o (1] [21] R R AR E A B, T
ARG L . LR PRI, 2040 R i DA R R RO S — RS A AR, S
WA T = EeRES,  [FI s R R AR A B S S R S /bR i 42, S 3 PT. APTT B, 1%
AT BIG N, 17 R AR /N P8 Sl K T 2 R SR TG R, At A Fole n o8 ok Ao 2L 245 4 &
KA T R IASE[22] -

4.2. RIENRAMER

TNF-a 52 BB 20 N AR, 2 iR B4R =4, AP JRAEA, AT BRI 2 iR )
R A, e AP R LTS RAEA 2 —[23] [24]. TNF-o BE BELRESG ML PN Bz 4, 389 0 1L 4% 368 556
P, SEGEIREERS, HUOEATES IL-1. IL-6. IL-8 KILH GRIFERRIE, MM 51 #4512k
SN, BRI BRI AE ARG . EAh, TNF-o 38 RSB P9 R AR B NO L ET 28 & i),
FEARSEIN N 3 [ B A (I AT 46 [25] [26]. A TFFLR I, 1L-6 7K PP Ak R0 TR0 22 Ft i 28 7 o
FERITRbRZ —[27]0 IL-6 R —Fh 2 ERBIHRAEN T, 76 TNF-o SR RKIIES N 240, B
ST A, AR R RIS BEHOFBOE AR RE L R S, SR AR T s 1L-6 3E Re il
I N R A0SR s DI R] TINF-o 3o B 38500 LA P 2 4T DA R et 238 rp P R B R T, (4R b A 4
WA e Fe = AR A R R 7, SR I P9 R 4R 40, S8 T e aE v, B B P A Ak IR T s
EIAN R A o BRI I8 B, 3 — 0 B R IR G P b [ 28] o 1oy SR R4 AL T PIUBCIRES s 24
SRR A AT, TNF-on 1L-6 55 98 i DA~ 00 AH ELAE B G006 Js S B8 s, oy J (I 80 ER 358 5 | /S 11 1
EANZ, MIREN %L DR LA R G R EL5E S BUMIAR TER, —FA BAE, a3k hn 2 %
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NRIIAE ARG [4] -
4.3. FEME(ROS)MER

TETEA(ROS) &G E Y, AN, It H HEEAE N M AED RN 58 &4 H RS
I AL I SR - ROS 1 32 2RISR 2R A A BT IR B vh 1R B LB S 604 15 1 P2 AR 1 O o« IE AR,
2) 2% 25 ROS /=4, &R ROS 7E— @ 2R L nT DULR I 40 ik i R AR IR 3, HPE iy )RR
REKM N4 KE ROS MMiE ST L8 E . £ R/RAHW[29]. mikEZRH ROS 1T LIS F 240 f K
B R RG S A A I A B ARG P 2, SR RERIEEA R 1 FEAEDUIEIR . PAF SERURE, Tl
FAZ E VRN A IL-6 SR AORE R 1, HEm R AR ZA[30]. BhAh ROS I fE S SIEN AN BAER, @il
0 NO. ET S5FMETEHEYI, RN AN K DhRerstg, S e Su g s, Ffiaen] LUEdt o
SR IS N B AR SR AR, BEEEE I, INE G EAS[31] . AP RE R FE AT PG I ROS 177 A2 I P&
PR - S A Y AL (SOD) Rk, INEE iR 2H 2345145, ROS i v] AIE ROS-NLRP3 {5518
% T I 2 i B R 2 1) S8 A LA A8 E S Ri[32] o BB, TNF-an 1L-6 25 485 A5 A Mk 4 A 1) K &
AT AME I ROS ()2 &, M AH BAEH, TR BCBIHEIEHE , S 2N R 2H 23145, iX W] BE5 Nrf2/HO-1.
TLR4/NF-«B/MAPK. HO-1/Nrf2 J Sirt-1/AMPK 23 4 25 V) kH 5 [33]-[36]

4.4, MEFEMEHRAIF M

FRARE AR 2 FHUNO.L ET. TXA2, PGI2 Z MG T UL VEGF. ROS 2&4) i IRl o
Hrh NO. ET. TXA2. PGI2 S MG ED BN AR EE ) 20 EE . NO. ET & — X EE K
MAERIR[37], HET AR IS Pk 2 ET, &)L PRI 4i T A MalF ik e, AEBRES
N, ET &R AT 8 M AR EFR I 5K 77, 7E SRR e, ET KRERK, 5IHSEER
TARFR SR EUWC AR, Bl M A R S N B SR, T U EE R RN B BT BUREG A
T B HEAG R o 17 NO W& —Fa] LAFE BT ET 48 M8 FH (158 7 U5 &7 ik, NO B T B @l 45k
MAEXTT ET M4e M VER, 8 n] 8 i B 40 B oG B A E 4k, T FRARC I 573 1 [38] . ET 55 NO 3
R E AR BRI AR, BEERARIOHERE, LB T, S aEE T R,
INEEARA LG s, ROS FISEALET LLEGE A4, PR BRI 7, BEM S e A G R &
WARIERNANE, SEEMEFIR AR RIE. NO EH LAFEK ROS B34, AT X R 2 24k R4 4
H[31].

4.5. FRERTSTEEAEIE N

TAEIR I ZE VE ) O3 T e 5 UL . Y R BRI . SOREN R 28 . S i o BV AL
MREN /1 0A  UARTE BEEAHOR[39] . K IR R AE & AU MR B T, . 228Uk, TNF-a.
IL-6 S5 JAEK 5, ET. NO. PGI2. TXA2 S5 MU VE MY PR U M8 Wi e, X Le it v] LLE AR T
M AN R4, SIRSIE AN A0, d00RIRERn g, G mdErE, IR EMEARER
AL, A A AL S VEGF. I N RS REE B E . 4B KGR 73 7-1 (intercellular cell adhesion
molecule-1, ICAM-1). #1445 I /MG AL K7 (platelet activating factor, PAF)ZE i1, 24 AP K AERTIX
SRR BRSO ML, @i B A 5] S S i 3, 5| R R D = SR IR A 1 P A5 [40]

4.6. ZRIETNRERERS

LR T REFTRT 5 SRR IR R A A A R R B UIAA %, IR W SR AR I P AT 4 45 LR AR AL B AR AL AN
ATP SRR [41]. BRI TR ARSEI S, 2R A& BV R L — s it , AR
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FH F

PER, N T YERFERLIR AR E , (R EA I N RS S A AF AR A A B AT LR PRI BR 52 451 (1 2k
Rk el B 2R i [42]. 2 AP KON, RAEE 1. ROS HRE ™ A4 LA BObL IR 855, 3 4obiik
Bk AR, RERIEHIIRE, Rk AR OARACE:, SFEERAThRERRRT, 155 A K4 BCA 208
AR, FEULE N R, SR MEEETEEN, R&SEAEAREEG InE R . )2,
FERBRUAE PR A T P Bk A, 5D ROS. SUMER 48R, SRR DI RERRT, —HMILELW, B
ABVEDEIN, IR R AL

4.7. RIZMMRTEEK

o T2 240 B35 [ S 25 A RO ISk S s 4 M [41] [43], LA e s 4m i dn b MRk 4 . B, B
A, WIOORAMEE, J8T ARG, fVUA GRS Bl MRARRE. ST
[44],  Hp L4 i P I PO 2215 A R AR Bl A B SRE ROSL I A, EEA SIS SIRS, A 4RaE B K 41
L7574 FE P L 4 T AR S P IR 28, X P RBP4 i S FE NADPH AL 5 7= ROS 7E iR fIE
LN IIE A R [45]. BEAk, AWFFLE R, M) R i s RE sk % o 7 P-iE & . ICAM-1 5 6E
1% 2,25 505 VR IR S AH DG 4 By SRE SRS I BB RS B A0 [46] . AR AR . ELRAE M S AR S i FEE A
JER IR 98 1 R A I P B IR O [4T] o AE i AR R SRECIRES T, WUAAR S b T TBCIRES, #04r 4. ROS
J M TEEP RS R OM N, 2 AP RN, BRGNS R AN 2 A BAE R, RECE 2 4RE A R
U IL-6 &5, BT NE AR SR, AN 1L-6 B REHHE TNF-a 1 THIEFR RS0, i B isos A
WA, SR I A R 4B, SR AN SRR R A G . AR, B4R 4y M1
ATM2 AL, M1 YR 32 B S B 28 1) SO S R FEAE . KT M2 B UILE R IR 4H 2318 55 B i Al
W 4 [48]. I H CIESE TGF-p %1 GDFLL n LU ik /b B W2 g 1a) ML 284 434 i {2 i0F 5 s 4 i 1)
M2 8534k, DI SV AR 28 ORIk R 4H 23 [49]

TR S AR N T AP S LR Je B 4R S (N EE B AR, RO R R . URAEER
GaRERT, [ SR A0 M 2 R I S B A AL I A AF S S, A RS2 2 A [R5 0k i PR AR MY
2K 5 R A v SRR R AR SRR B o, MU RE TR - B R 5, 29 AP RAEI , RAEIR T2 2 M1 CD4+T
R Thl 40 Th2 40 A Bh I T 4002 17 (T helper cell 17, Th17). i=5 14 T 40 (regulatory T cells, Treg)
HRIREIR[41]. AR e CDA+T 40 AT LR Stk IR 98 [50]: Thi7/Treg ML
IL-17/1L23 ZAERNE VIAHOC, AIINE Sl o M R IERREE . A, 7E5 AP BHERS AL A 7 be B T e 4 10
W, Treg AIAEHCE EEVEH, ARG, WAL Treg T LARES /N RUBRIR K f0 ™ EFEE[51]. BAR<T B
A M AE S R % R R S D, (BT B TR ] B i mT LU I 434 IL-10. 1L-35 AT TGF-B k41
IR 28 AH AR B0 7 S e 0 M Ik FEJB0E AT DRk TR O B B g AR IR AL 31407, i T 3R BH B 4fi ]
DICh AP 535 1) S AR 7 8O R 7 42 ) A4 B AR 1) S 15 [52]

5. B4

R R AT P B 13 B 2 P J i 28 R R T TR, o SRR R M I B DR 3R . 7 R R IR A BRI
FRRFRIASGE R, B 5 RAIE A BRAT, IEBOm e, S8BT RS f e AOE L 25T, (H
& H T S RGP RS A 1R 22 ol R R R v, WAL PR R PR BRI, X
P TR 98 B A B TS 5 3k — D B0 7 LA R AT T0vE YT, AN PR S IR i 8 1 B A RSB T 26
EEWH

VY1148 B ok EE 410 H (2022NSFSC0610) .

DOI: 10.12677/acm.2024.1472134 1215 Il PR 2 2 3t


https://doi.org/10.12677/acm.2024.1472134

SEEk

[1] Boxhoorn, L., Voermans, R.P., Bouwense, S.A., Bruno, M.J., Verdonk, R.C., Boermeester, M.A., et al. (2020) Acute
Pancreatitis. The Lancet, 396, 726-734. https://doi.org/10.1016/s0140-6736(20)31310-6

[2] Lankisch, P.G., Apte, M. and Banks, P.A. (2015) Acute Pancreatitis. The Lancet, 386, 85-96.
https://doi.org/10.1016/s0140-6736(14)60649-8

[3] Forsmark, C.E., Swaroop Vege, S. and Wilcox, C.M. (2016) Acute Pancreatitis. New England Journal of Medicine,
375, 1972-1981. https://doi.org/10.1056/nejmral505202

[4] Mederos, M.A., Reber, H.A. and Girgis, M.D. (2021) Acute Pancreatitis. JAMA, 325, 382-390.
https://doi.org/10.1001/jama.2020.20317

[5] Strum, W.B. and Boland, C.R. (2023) Advances in Acute and Chronic Pancreatitis. World Journal of Gastroenterology,
29, 1194-1201. https://doi.org/10.3748/wjqg.v29.i7.1194

[6] Lee, P.J. and Papachristou, G.I. (2019) New Insights into Acute Pancreatitis. Nature Reviews Gastroenterology &
Hepatology, 16, 479-496. https://doi.org/10.1038/s41575-019-0158-2

[7] Garg, P.K. and Singh, V.P. (2019) Organ Failure Due to Systemic Injury in Acute Pancreatitis. Gastroenterology, 156,
2008-2023. https://doi.org/10.1053/j.gastr0.2018.12.041

[8] Zzhang, R., Yu, X,, Shen, Y., Yang, C., Liu, F., Ye, S., et al. (2019) Correlation between RBC Changes and Coagula-
tion Parameters in High Altitude Population. Hematology, 24, 325-330.
https://doi.org/10.1080/16078454.2019.1568658

[9] Li, Y., Zhang, Y. and Zhang, Y. (2018) Research Advances in Pathogenesis and Prophylactic Measures of Acute High
Altitude IlIness. Respiratory Medicine, 145, 145-152. https://doi.org/10.1016/j.rmed.2018.11.004

[10] Li, C., Li, X, Liu,J., Fan, X., You, G., Zhao, L., et al. (2017) Investigation of the Differences between the Tibetan and
Han Populations in the Hemoglobin-Oxygen Affinity of Red Blood Cells and in the Adaptation to High-Altitude Envi-
ronments. Hematology, 23, 309-313. https://doi.org/10.1080/10245332.2017.1396046

[11] ki, 5K71E. &R BAIEE N EAE SR AR A I R AL E T R R [J]. BRE4%AR, 2010, 16(16): 2411-2414.

[12] JAESe, B5H, b, 5 BIREIEANZHH 5IEE] W2 TR, 2001, 18(2): 195-200.

[13] JA&e, R, £7Me. RGNS S Sk IR & (1],  E SR 4R &, 1999(9): 10-13.

[14] GE2E, XmEE, BIMUE. Sk MR 5 06 0 B g (10 R AR L) 2 BLva 7 i R (3] I PR ER A% 5, 2014, 30(8):
817-820.

[15] XS, #ogul. EAE SUPERRAR R TP AR ARG (AT STk RE[J]. VU RS B 24, 2015, 25(11): 1266-1268.

[16] THH, tH4E58, AUvg, &5 R AR ST IRAT Rk R[] S FHTIRTBE 2%, 2015, 22(3): 379-382.

[17] GKIAE, FRJCNE. o o i B SR U IR [I]. [ AR o (= - B 43 J3T), 2018, 39(2): 108-112.

[18] i, JAthom, sigfr, & & EICE S IRFT AR T EEEE 2R &, 2022, 32(24): 40-49.

[19] Xu,J. Yang, Y., Tang, F., Ga, Q., Tana, W. and Ge, R. (2015) EPAS1 Gene Polymorphisms Are Associated with High
Altitude Polycythemia in Tibetans at the Qinghai-Tibetan Plateau. Wilderness & Environmental Medicine, 26, 288-294.
https://doi.org/10.1016/j.wem.2015.01.002

[20] Zhang, X., Tian, H., Wu, C., Ye, Q., Jiang, X., Chen, L., et al. (2009) Effect of Baicalin on Inflammatory Mediator
Levels and Microcirculation Disturbance in Rats with Severe Acute Pancreatitis. Pancreas, 38, 732-738.
https://doi.org/10.1097/mpa.0b013e3181ad9735

[21] D’Alessandro, A., Nemkov, T., Sun, K., Liu, H., Song, A., Monte, A.A., et al. (2016) Altitudeomics: Red Blood Cell
Metabolic Adaptation to High Altitude Hypoxia. Journal of Proteome Research, 15, 3883-3895.
https://doi.org/10.1021/acs.jproteome.6b00733

[22] Gupta, N. and Ashraf, M. (2012) Exposure to High Altitude: A Risk Factor for Venous Thromboembolism? Seminars
in Thrombosis and Hemostasis, 38, 156-163. https://doi.org/10.1055/s-0032-1301413

[23] Mithéfer, K., Castillo, C.F., Frick, T.W., Foitzik, T., Bassi, D.G., Lewandrowski, K.B., et al. (1995) Increased Intra-
pancreatic Trypsinogen Activation in Ischemia-Induced Experimental Pancreatitis. Annals of Surgery, 221, 364-371.
https://doi.org/10.1097/00000658-199504000-00006

[24] Grewal, H.P., El Din, A.M., Gaber, L., Kotb, M. and Gaber, A.O. (1994) Amelioration of the Physiologic and Bio-
chemical Changes of Acute Pancreatitis Using an Anti-TNF-o Polyclonal Antibody. The American Journal of Surgery,
167, 214-219. https://doi.org/10.1016/0002-9610(94)90076-0

[25] &ZNI, 5K, /5=, 5 KR EE SRR IL-6, TNFo-RIBIEIAAE LA SLIGHE 7L [0]. BRIGEE44 3, 2007,

36(10): 1275-1278.

DOI: 10.12677/acm.2024.1472134 1216 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1472134
https://doi.org/10.12677/acm.2024.1472134
https://doi.org/10.1016/s0140-6736(20)31310-6
https://doi.org/10.1016/s0140-6736(14)60649-8
https://doi.org/10.1056/nejmra1505202
https://doi.org/10.1001/jama.2020.20317
https://doi.org/10.3748/wjg.v29.i7.1194
https://doi.org/10.1038/s41575-019-0158-2
https://doi.org/10.1053/j.gastro.2018.12.041
https://doi.org/10.1080/16078454.2019.1568658
https://doi.org/10.1016/j.rmed.2018.11.004
https://doi.org/10.1080/10245332.2017.1396046
https://doi.org/10.1016/j.wem.2015.01.002
https://doi.org/10.1097/mpa.0b013e3181ad9735
https://doi.org/10.1021/acs.jproteome.6b00733
https://doi.org/10.1055/s-0032-1301413
https://doi.org/10.1097/00000658-199504000-00006
https://doi.org/10.1016/0002-9610(94)90076-0

FH F

[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]
[38]
[39]

[40]
[41]
[42]

[43]
[44]

[45]

[46]

[47]

[48]

ZRYRAE, TUWRDE. EORE 2R 28 OB I RS A AL BUIR[3]. AR 24 T4, 2010, 26(19): 2937-2939.
Sathyanarayan, G., Garg, P.K., Prasad, H. and Tandon, R.K. (2007) Elevated Level of Interleukin-6 Predicts Organ
Failure and Severe Disease in Patients with Acute Pancreatitis. Journal of Gastroenterology and Hepatology, 22,
550-554. https://doi.org/10.1111/].1440-1746.2006.04752.x

Chen, Z., Huang, H., He, X., Wu, B. and Liu, Y. (2022) Early Continuous Blood Purification Affects TNF-a, IL-15,

and IL-6 in Patients with Severe Acute Pancreatitis via Inhibiting TLR4 Signaling Pathway. The Kaohsiung Journal of
Medical Sciences, 38, 479-485. https://doi.org/10.1002/kjm2.12497

mEE, Sk WMEETE TIRE g I E ). A4S, 2018, 40(10): 1787-1792.

Shi, C., Andersson, R., Zhao, X. and Wang, X. (2005) Potential Role of Reactive Oxygen Species in Pancreati-
tis-Associated Multiple Organ Dysfunction. Pancreatology, 5, 492-500. https://doi.org/10.1159/000087063

He, J., Ma, M,, Li, D., Wang, K., Wang, Q., Li, Q., et al. (2021) Sulfiredoxin-1 Attenuates Injury and Inflammation in
Acute Pancreatitis through the ROS/ER Stress/Cathepsin B Axis. Cell Death & Disease, 12, Article No. 626.
https://doi.org/10.1038/s41419-021-03923-1

PR R, 58, &5, 5. ROS-NLRP3 {5 5 il H7E SR IR 28 K B b (/R I LA BIF 7T [3]. i m = 2 e 241k, 2023,
29(2): 7.

Gomez-Cambronero, L.G., Sabater, L., Pereda, J., et al. (2002) Role of Cytokines and Oxidative Stress in the Patho-
physiology of Acute Pancreatitis: Therapeutical Implications. Current Drug Target-Inflammation & Allergy, 1, 393-403.
https://doi.org/10.2174/1568010023344544

Deng, J., Jiang, W., Chen, C., Lee, L., Li, P., Huang, W., et al. (2020) cordyceps Cicadae Mycelia Ameliorate Cispla-
tin-Induced Acute Kidney Injury by Suppressing the TLR4/NF-xB/mapk and Activating the HO-1/Nrf2 and Sirt-1/AMPK
Pathways in Mice. Oxidative Medicine and Cellular Longevity, 2020, Article ID: 7912763.
https://doi.org/10.1155/2020/7912763

Bao, L., Li, J., Zha, D., Zhang, L., Gao, P., Yao, T., et al. (2018) Chlorogenic Acid Prevents Diabetic Nephropathy by
Inhibiting Oxidative Stress and Inflammation through Modulation of the Nrf2/HO-1 and NF-xB Pathways. Interna-
tional Immunopharmacology, 54, 245-253. https://doi.org/10.1016/j.intimp.2017.11.021

TeRN, B, TR, & KERETHETT Nrf2/HO-1 F1 MAPKs 1] 4 hiit f U6 SR B 72 9], H [ G
28, 2021, 37(9): 1063-1068.

TRESF, ARk, FREUE. SUEREIRA T NO F1 ET fERI PR PE[Y]. EE25A 9T 4% &, 2007, 36(3): 85-86.

JASER, RBEG, FRHL. SRR R R ER BRG] KR ST R RE[I]. SRR B R A2 4k &, 2019, 33(6): 433-436.
Cuthbertson, C.M. and Christophi, C. (2006) Disturbances of the Microcirculation in Acute Pancreatitis. British Jour-
nal of Surgery, 93, 518-530. https://doi.org/10.1002/bjs.5316

Antkowiak, R., Bialecki, J., Chabowski, M. and Domoslawski, P. (2022) Treatment of Microcirculatory Disturbances
in Acute Pancreatitis: Where Are We Now? Pancreas, 51, 415-421. https://doi.org/10.1097/mpa.0000000000002044

FYUBn, SCAL. SPEBRRR 2 B R ML Lk R R SR R EE[I/OL). 7 22 38 10 K 4R (2= 4 hR): 1-18.
http://kns.cnki.net/kcms/detail/61.1399.R.20240115.1843.008.html, 2024-02-23.

Villa, E., Marchetti, S. and Ricci, J. (2018) No Parkin Zone: Mitophagy without Parkin. Trends in Cell Biology, 28,
882-895. https://doi.org/10.1016/j.tch.2018.07.004

Th, YEMHAR. R vy BN S LR T R (0], e Rk, 2018, 34(5): 641-646.

Yang, Z., Meng, X. and Xu, P. (2015) Central Role of Neutrophil in the Pathogenesis of Severe Acute Pancreatitis.
Journal of Cellular and Molecular Medicine, 19, 2513-2520. https://doi.org/10.1111/jcmm.12639

Gukovskaya, A.S., Vaquero, E., Zaninovic, V., Gorelick, F.S., Lusis, A.J., Brennan, M., et al. (2002) Neutrophils and
NADPH Oxidase Mediate Intrapancreatic Trypsin Activation in Murine Experimental Acute Pancreatitis. Gastroenter-
ology, 122, 974-984. https://doi.org/10.1053/gast.2002.32409

Hartman, H., Abdulla, A., Awla, D., Lindkvist, B., Jeppsson, B., Thorlacius, H., et al. (2011) P-Selectin Mediates
Neutrophil Rolling and Recruitment in Acute Pancreatitis. British Journal of Surgery, 99, 246-255.
https://doi.org/10.1002/bjs.7775

Hu, F., Lou, N., Jiao, J., Guo, F., Xiang, H. and Shang, D. (2020) Macrophages in Pancreatitis: Mechanisms and Ther-
apeutic Potential. Biomedicine & Pharmacotherapy, 131, Article ID: 110693.
https://doi.org/10.1016/j.biopha.2020.110693

Wu, J., Zhang, L., Shi, J., He, R., Yang, W., Habtezion, A, et al. (2020) Macrophage Phenotypic Switch Orchestrates
the Inflammation and Repair/regeneration Following Acute Pancreatitis Injury. eBioMedicine, 58, Article ID: 102920.
https://doi.org/10.1016/j.ebiom.2020.102920

DOI: 10.12677/acm.2024.1472134 1217 I A [ 2 3k


https://doi.org/10.12677/acm.2024.1472134
https://doi.org/10.1111/j.1440-1746.2006.04752.x
https://doi.org/10.1002/kjm2.12497
https://doi.org/10.1159/000087063
https://doi.org/10.1038/s41419-021-03923-1
https://doi.org/10.2174/1568010023344544
https://doi.org/10.1155/2020/7912763
https://doi.org/10.1016/j.intimp.2017.11.021
https://doi.org/10.1002/bjs.5316
https://doi.org/10.1097/mpa.0000000000002044
http://kns.cnki.net/kcms/detail/61.1399.R.20240115.1843.008.html
https://doi.org/10.1016/j.tcb.2018.07.004
https://doi.org/10.1111/jcmm.12639
https://doi.org/10.1053/gast.2002.32409
https://doi.org/10.1002/bjs.7775
https://doi.org/10.1016/j.biopha.2020.110693
https://doi.org/10.1016/j.ebiom.2020.102920

[49]

[50]

[51]

[52]

Duan, F., Wang, X., Wang, H., Wang, Y., Zhang, Y., Chen, J,, et al. (2022) GDF11 Ameliorates Severe Acute Pancre-
atitis through Modulating Macrophage M1 and M2 Polarization by Targeting the TGFSR1/SMAD-2 Pathway. Interna-
tional Immunopharmacology, 108, Article ID: 108777. https://doi.org/10.1016/j.intimp.2022.108777

Demols, A., Le Moine, O., Desalle, F., Quertinmont, E., van Laethem, J. and Deviére, J. (2000) CD4* T Cells Play an
Important Role in Acute Experimental Pancreatitis in Mice. Gastroenterology, 118, 582-590.
https://doi.org/10.1016/s0016-5085(00)70265-4

EAUERE, HVRR, fIvE. SVPERERR 2 58 Th17/Treg 40P 5 IL-23/IL-17 SOERP R R[], T ESE K
FEEEAE, 2022, 17(12): 1630-1633.

Rosser, E.C. and Mauri, C. (2015) Regulatory B Cells: Origin, Phenotype, and Function. Immunity, 42, 607-612.
https://doi.org/10.1016/j.immuni.2015.04.005

DOI: 10.12677/acm.2024.1472134 1218 Il PR 2 2 3t


https://doi.org/10.12677/acm.2024.1472134
https://doi.org/10.12677/acm.2024.1472134
https://doi.org/10.1016/j.intimp.2022.108777
https://doi.org/10.1016/s0016-5085(00)70265-4
https://doi.org/10.1016/j.immuni.2015.04.005

	高原低压低氧环境对急性胰腺炎微循环的影响
	摘  要
	关键词
	Effect of Low-Pressure, Low-Oxygen Environment in Plateau on Microcirculation in Acute Pancreatitis
	Abstract
	Keywords
	1. 引言
	2. 胰腺微循环解剖
	3. 胰腺微循环障碍
	4. 胰腺微循环障碍发生原因
	4.1. 血流动力学的改变及微血栓的形成
	4.2. 炎症介质的作用
	4.3. 活性氧(ROS)的作用
	4.4. 血管活性物质的影响
	4.5. 胰腺微循环通透性增加
	4.6. 线粒体功能障碍
	4.7. 免疫细胞的过度活化

	5. 总结
	基金项目
	参考文献

