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Abstract

Ulcerative colitis (UC) is an autoimmune, diffuse, non-recessive inflammatory bowel disease of the
intestinal mucosa. The role of neutrophils (NEU) infiltration in the development of UC, which can
release reactive oxygen species (ROS), neutrophil traps, neutrophil elastase, and related inflam-
matory factors leading to tissue damage, has been increasingly studied. Meanwhile, neutrophils
and their associated inflammatory factors have important reference value in disease diagnosis,
assessment of activity, and prediction of clinical prognosis. This article provides a review of the
role and mechanism of NEU in the process of UC occurrence and development.
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1. 518

5t 1 45 W % (Ulcerative Colitis, UC) & oM fi 3R K &5l BELMEEE, VAR, IGV5. 2K e N
FERR, B 20, A AR R MR8 R IR 2 e R e M S RE PR e o R AR S FELR A IR
WP SR (R A TR ] DA S B IR S R B IS . AE 21 AL, BUmtEgi R 2N
— PP BRIEEON, KPR B, SRR T ERMA T A, IR EEST R R AR T R
PR [1]o BEm k4 R o2 N W) SREVE I < —[2]. BARZR I R B T A B, (HRZHE#H
I, RS W 9% R AEAE B I8 G M RO b, R DR ARAT T A s B S ) S OB R, S B
RAEFFEEAEAE BAZ 4 [3]. ki 40 i (Neutrophils, NEU)IRIE & UC (/> B S0 E, 5
B2 (14 R VR 40 VS O\ R R 55 ik e S5 R R TS /e UC BB 3 17 1 80 s b % s by o 3 22 KR iF . NEU 76 UC
KA IR RYEIER, 580mE KRB EVIFK[4].

2. SR 4E RO B AP M AL

FERIER A, LA B IE L 2 00 R I SRIRAE JORE AR R 2R B . 320 )m, P-I e A B 4H R
gL, R PRI S A R AR A ARG B . SRS, RSB R TR R R S R R R A L MRORS
Bf7r 11+ ICAM-1 RUESRRE M 20 7 SO GO AR L, 5B MU 3 B IR B JOME BB L. BI3A SRR B AL
(1 o A 4 R 7 o S AR AR TR PR SE(ROS) s R R A i R i (NE) 74D 2 A RN 400 i 7 o
FLAT M A7l SR (NET) S5 — R AR RS U SR A= P[5] [6]- BEARERRE, Wbk gni b A T, @i
FETR NE . JHIBE A AR 0 — A% IR R R (NADPH) S Ab B M B 1L S AL ) B (MPO) LA &2 ROS SR ALTMAED -
{10 5 2, NE AT LRy PR 20 i v O B A 7 (A a2 5] [6] -

3. PHERILRRATZE UC FEIBIFRIEHLE

SR IR AL S5 R V2 PR (LR, o R 0 T BB A 3 1
GRS FRIAR, AR IR R R AN EIBNE) . IL-8, TNF-o A1 =K5 B, D)
V0 1 R4 R IR (0 P A SR B, DL B BB MO LR R, L
RALSURALT] [8]. 45 T8 (12 1BD s R 2 M LIRS, 50 PR MR 25 166 60% [9] [10].
BEA, s A T B S RANIAT A UC AR
4. FRMER 4 AR RORE 1 2 R R S BER R

oo PR L T 0 S, 203 AL VB T0% e A, KRS S SR RS Rt
GG G S RO R MM 35— A S S ) ST, 2 L7
P FUR 3B IR P L MU R A AR O LMW BFINE T U0 7501 AR
Ak, R “NETosis” [12]. JLITBEE 6 A st F A BE L i 50 45T LR E[13]. NET
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SR R AR B b R SE R, LA et . DNA Mk . 72 Pk gn SIS, S Bl—fh2:
U e 0 o ANt (L m R A i 5 1 2 1 Bl (NE) AR 8040 A B (MPO) ) ) i kA FH R B 5% (B 11 NS 2 R
JBL 0 -4 (PAD 4) {32k 20 28 11 NG IR T 43 1A IX P G 2 J ok e g B 7= A2 NET 274 WX 2% o JURLER 11 [
MPO A1 NE]AT 2 (£ B2 MR BRI AL 1 H3 [citH3]) 3L RIAMA N2 NET BRES .

5. PMERRREREREMS

1) A A2 ROS T 4k A R NADPH S ALREFH kU P74 [14], ROS J& 75 S 4,
258 i JORE B (R Ty 86 B o LB A ([ 15] [16]. ROS BERA5 570 TR & REA .
PR Z RS TS 35 1 AU (ROS) 2 I i1 i, PGB A B &5 7 F B 2. R e AR SR 4
AR A R, FibE mENEGRE, HARES Ay T RAERM[17]. KEFE W N, EHER
1O, ROS At MG HE; RN ROS FREL4ERFERARAKCF 8 K Fi, SHLAR A 2511,
ROS A {EMMUARSE (5, HAPFTNES @B, ROS BT S 5 G JO0E [ N [18] 5] S 4 5E MATE
b, SRS 20 B IR 7 AR A PR 7 (0 i, AT B S 2 i RE[19]. 24 ROS HIAFATERE & B IE ik K Ji Bk
I e An 24 LA A IR SR A2 R e, T BB ) ROS et &2 b AR W) 2 M6 5, L An 28 1 5 194549 (ROS
5 AU N IR G T8 [20]). DNA ARG FR i S guimiTs, Mamidt—5 55
UC s It 2 Hh 1 ol 9RE i Jee o M4 9 R 80 057

2) FEPEE IR B AN PRI IRAE UC T 25 Rl DA AR KT RE T (ROS) [21], Hl
FEC - R 5 A S mT I R A I SR U JRE B I . FLAT F ML 3 B @ S Ak DNAL 2R A TR I o 5
BRI Sy, SEEMRAET:, &R B A A AE[22] FEECU B . Aok o A m] S B A CE 4 NEU
G R 277 £V 2 ROS [23]. — HALIRBIIRE 71 F B 5t ROS HUIEBR BE F1BRAIC, Toik MAARHERR
RANGTEREE ) NEU 3 B2 40 AR AT 330 ROS 7R k(1) AR [24] [25]. ROS A b A fb B i) & A= il
H BRI, AT iz ok REE b R A A SE S T, e P SRR AR N TR R, R R R 98 0 S B
MRV, SRR MR FERN 7, M R & it P46 W 95 [23]. ROS W] LLZE FHIHE NF-KB {5
S, HRRMEFRTRIRIE, SURRERTREN A, WF=4 500 K8, 5 EU%HE R SR .
NF-kB & — R 5 A [ AU B s K 7, 2R IKB A] L Hm . H202 Al itk 1kB ) B ff M T ik
7% NF-KB [26], 54k J& () NF-kB %5 % P F 1 1L-18+ 1L-6 LA A R SASE R T a (Tumor Necrosisfactor-a
TNF-0) 4k, 3 3053 il 20 RBI[27]. B 7R, ROS mldidfik INK 55, FFIRESEEE ER
K, dRTIRR G & B R, 0 SR AR R A N AR M LA (13 A2 [19] AT 5| S 4t M 453453

6. PMEAIRREREGE M E O

Hh L2 BBt B 1 (Neutrophil Elastase, NE)TE S AR R MERL AR R RIL, 2R, fFssn
HE, REEAMALEERD. NEKMEL G AR A EE KSR 80%, NE 7K A1 M R Btk
AFN ™ H AR R [28]

NE & H PR 40 2 A R Ak 22 B (A Bl P B S L 1) — R I LA Mg 2 —, BRONE S rT DA
fE BT A AN R SRR VF 2 B 2R B 1. NE B AR A0 S 0 i M 9 OB PE . K
R FRIL, NE 52 R0 NBA ¢, WS PERGE G il <O ZEME LT 4E4b . 2 PR 208 454 1E(ARDS)
LS SRR R (RA) MM il A M 3 B0 [29] [30], - H A (R 3k 28 A 40 0 A2 DL &
iR 4 i 3 B L R O RE T . PRI B SRR AR LU, S T NE, S 544815, H A i E 21T
R 2 — & NE JHALRH ARG s 2 A UC RS, i AATTIX — [ B T R R AN
KEFFINS, UC I A TR 4k M i i A2 R 2 39 i NE [7K°F, Rtk NE 5 1BD (1 & s bl 2 D) AH
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Ko FH—TBUFFL[31] 3R, PRI MR & Ao AR 1 RS R, TEUE M 45 W 2% (UC) I &0 Ik 7% b R 4%
HHBEEH.

1) NE [I&5#) NE /& — P BEiEE (1, 15 218 DNRUIEMRREEA 4 A hikd. 2
PG, AR IERIRFE (AR 4L, KRR R-88 FILZIR-173) 4 1k, L
P, & R R A moRA).

2) NE [P35 RN AE AR B2 T, NE AR A2 fa 3 . (HJE 2 NE AReBEHLIA R, SIS NE
ok P B AR o TE ORE S SLRAS T 5 5 200 A K1~ A0 01 B 4 e A At 7= 5 T 75 5 b P R 400 R 40 T4 NE o
Michael Z:[32)iF L (NGS5 7 2 MAEY RIERDRE, JEHAESEMASURG RN EE, ERFAL5E
BVERNAERE P T AR A R ER AR EEMEN, — B PERITR, 8ol R R RN

7. BRERRE

UC & — MR K BN B & et RAETERN . MR AR R, HAEBER 2, X B &
A I A EE RN TR G B AR L R AL X 2T I AR A B K . NEU EZ@ B ROS. NE. NET
S5 R IR RE IR 1A ELAE FH AT 5 BU RS IR0 005 S sz R R AR o Bl B S U2, *h e 45
ROVEHE L AL 2B I IR B, BIR K Z T YO FIE A4 32 B B R
AL, E AR SEA I B UC 1R HLIE[33] . PN BE TG AL F 4 2 5 rp P R 40 335 P b PR 40 A G 264
PR EPIRT T2 W E 4 9« PP v Sl M R TR I PR 79U/ A8 B2 . IRBE I UC RIRALIE T
RIS 2 B KR .

SE

[1]1 Ng, S.C., Shi, H.Y., Hamidi, N., Underwood, F.E., Tang, W., Benchimol, E.I., et al. (2017) Worldwide Incidence and
Prevalence of Inflammatory Bowel Disease in the 21st Century: A Systematic Review of Population-Based Studies.
The Lancet, 390, 2769-2778. https://doi.org/10.1016/s0140-6736(17)32448-0

[2] Ungaro, R., Mehandru, S., Allen, P.B., Peyrin-Biroulet, L. and Colombel, J. (2017) Ulcerative Colitis. The Lancet, 389,
1756-1770. https://doi.org/10.1016/s0140-6736(16)32126-2

[3] de Souza, H.S.P. and Fiocchi, C. (2015) Immunopathogenesis of IBD: Current State of the Art. Nature Reviews Gas-
troenterology & Hepatology, 13, 13-27. https://doi.org/10.1038/nrgastro.2015.186

[4] Magro, F. and Estevinho, M.M. (2020) Do Neutrophils Contribute to Development of Crohn’s Disease and Ulcerative
Colitis? Clinical Gastroenterology and Hepatology, 18, 2430-2431. https://doi.org/10.1016/j.cgh.2020.01.032

[5]1 Schauer, C., Janko, C., Munoz, L.E., Zhao, Y., Kienhéfer, D., Frey, B., et al. (2014) Aggregated Neutrophil Extracel-
lular Traps Limit Inflammation by Degrading Cytokines and Chemokines. Nature Medicine, 20, 511-517.
https://doi.org/10.1038/nm.3547

[6] Liew, P.X. and Kubes, P. (2019) The Neutrophil’s Role during Health and Disease. Physiological Reviews, 99,
1223-1248. https://doi.org/10.1152/physrev.00012.2018

[7] Weéra, O., Lancellotti, P. and Oury, C. (2016) The Dual Role of Neutrophils in Inflammatory Bowel Diseases. Journal
of Clinical Medicine, 5, Article 118. https://doi.org/10.3390/jcm5120118

[8] Zhou, G.X. and Liu, Z.J. (2017) Potential Roles of Neutrophils in Regulating Intestinal Mucosal Inflammation of In-
flammatory Bowel Disease. Journal of Digestive Diseases, 18, 495-503. https://doi.org/10.1111/1751-2980.12540

[9]1 Fukunaga, S., Kuwaki, K., Mitsuyama, K., Takedatsu, H., Yoshioka, S., Yamasaki, H., et al. (2017) Detection of Cal-
protectin in Inflammatory Bowel Disease: Fecal and Serum Levels and Immunohistochemical Localization. Interna-
tional Journal of Molecular Medicine, 41, 107-118. https://doi.org/10.3892/ijmm.2017.3244

[10] Egea Valenzuela, J., Rédenas, G.A. and Sanchez Martinez, A. (2019) Use of Biomarkers in Inflammatory Bowel Dis-
ease. Medicina Clinica (English Edition), 152, 310-316. https://doi.org/10.1016/j.medcle.2018.10.018
[11] Jorch, S.K. and Kubes, P. (2017) An Emerging Role for Neutrophil Extracellular Traps in Noninfectious Disease. Na-

ture Medicine, 23, 279-287. https://doi.org/10.1038/nm.4294

[12] Brinkmann, V., Reichard, U., Goosmann, C., Fauler, B., Uhlemann, Y., Weiss, D.S., et al. (2004) Neutrophil Extracel-
lular Traps Kill Bacteria. Science, 303, 1532-1535. https://doi.org/10.1126/science.1092385

FEEAT — R

HIRE
Hh 22 IR B A R R

DOI: 10.12677/acm.2024.1461939 1488 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1461939
https://doi.org/10.1016/s0140-6736(17)32448-0
https://doi.org/10.1016/s0140-6736(16)32126-2
https://doi.org/10.1038/nrgastro.2015.186
https://doi.org/10.1016/j.cgh.2020.01.032
https://doi.org/10.1038/nm.3547
https://doi.org/10.1152/physrev.00012.2018
https://doi.org/10.3390/jcm5120118
https://doi.org/10.1111/1751-2980.12540
https://doi.org/10.3892/ijmm.2017.3244
https://doi.org/10.1016/j.medcle.2018.10.018
https://doi.org/10.1038/nm.4294
https://doi.org/10.1126/science.1092385

MREE, BHAER

[13]

[14]
[15]
[16]
[17]
[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

(33]

Delgado-Rizo, V., Martinez-Guzman, M.A., Ifiguez-Gutierrez, L., Garcia-Orozco, A., Alvarado-Navarro, A. and Fa-
futis-Morris, M. (2017) Neutrophil Extracellular Traps and Its Implications in Inflammation: An Overview. Frontiers
in Immunology, 8, Article 81. https://doi.org/10.3389/fimmu.2017.00081

Herb, M. and Schramm, M. (2021) Functions of ROS in Macrophages and Antimicrobial Immunity. Antioxidants, 10,
Article 313. https://doi.org/10.3390/antiox10020313

Zhu, H. and Li, Y.R. (2012) Oxidative Stress and Redox Signaling Mechanisms of Inflammatory Bowel Disease: Up-
dated Experimental and Clinical Evidence. Experimental Biology and Medicine, 237, 474-480.

Guo, H., Callaway, J.B. and Ting, J.P.Y. (2015) Inflammasomes: Mechanism of Action, Role in Disease, and Thera-
peutics. Nature Medicine, 21, 677-687.

Bansal, A.K. and Bilaspuri, G.S. (2011) Impacts of Oxidative Stress and Antioxidants on Semen Functions. Veterinary
Medicine International, 2011, Article ID: 686137. https://doi.org/10.4061/2011/686137

Checa, J. and Aran, J.M. (2020) reactive Oxygen Species: Drivers of Physiological and Pathological Processes. Jour-
nal of Inflammation Research, 13, 1057-1073. https://doi.org/10.2147/jir.s275595

Lee, G., Kim, H.J. and Kim, H.M. (2015) RhoA-JNK Regulates the E-Cadherin Junctions of Human Gingival Epi-
thelial Cells. Journal of Dental Research, 95, 284-291. https://doi.org/10.1177/0022034515619375

Maté, G., Bernstein, L.R. and Térok, A.L. (2018) Endometriosis Is a Cause of Infertility. Does Reactive Oxygen
Damage to Gametes and Embryos Play a Key Role in the Pathogenesis of Infertility Caused by Endometriosis? Fron-
tiers in Endocrinology, 9, Article 725. https://doi.org/10.3389/fendo.2018.00725

Biasi, F., Leonarduzzi, G., Oteiza, P.l. and Poli, G. (2013) Inflammatory Bowel Disease: Mechanisms, Redox Consid-
erations, and Therapeutic Targets. Antioxidants & Redox Signaling, 19, 1711-1747.
https://doi.org/10.1089/ars.2012.4530

Wang, Z., Li, S., Cao, Y., Tian, X,, Zeng, R., Liao, D., et al. (2016) Oxidative Stress and Carbonyl Lesions in Ulcera-
tive Colitis and Associated Colorectal Cancer. Oxidative Medicine and Cellular Longevity, 2016, Article ID: 9875298.
https://doi.org/10.1155/2016/9875298

Patlevi¢, P., Vaskova, J., Svorc, P., Vasko, L. and Svorc, P. (2016) Reactive Oxygen Species and Antioxidant Defense
in Human Gastrointestinal Diseases. Integrative Medicine Research, 5, 250-258.
https://doi.org/10.1016/j.imr.2016.07.004

Guazelli, C.F.S., Fattori, V., Ferraz, C.R., Borghi, S.M., Casagrande, R., Baracat, M.M., et al. (2021) Antioxidant and
Anti-Inflammatory Effects of Hesperidin Methyl Chalcone in Experimental Ulcerative Colitis. Chemico-Biological In-
teractions, 333, Article ID: 109315. https://doi.org/10.1016/j.cbi.2020.109315

Gupta, R.A., Motiwala, M.N., Dumore, N.G., Danao, K.R. and Ganjare, A.B. (2015) Effect of Piperine on Inhibition of
FFA Induced TLR4 Mediated Inflammation and Amelioration of Acetic Acid Induced Ulcerative Colitis in Mice.
Journal of Ethnopharmacology, 164, 239-246. https://doi.org/10.1016/j.jep.2015.01.039

Lepetsos, P., Papavassiliou, K.A. and Papavassiliou, A.G. (2019) Redox and NF-xB Signaling in Osteoarthritis. Free
Radical Biology and Medicine, 132, 90-100. https://doi.org/10.1016/j.freeradbiomed.2018.09.025

Aragjo, A.A.d., Pereira, A.D.S.B.F., Medeiros, C.A.C.X.D., Brito, G.A.D.C., Leitdo, R.F.D.C., Araujo, L.D.S., et al.
(2017) Effects of Metformin on Inflammation, Oxidative Stress, and Bone Loss in a Rat Model of Periodontitis. PLOS
ONE, 12, e0183506. https://doi.org/10.1371/journal.pone.0183506

Voynow, J.A. and Shinbashi, M. (2021) Neutrophil Elastase and Chronic Lung Disease. Biomolecules, 11, Article
1065. https://doi.org/10.3390/biom11081065

Hagio, T., Kishikawa, K., Kawabata, K., Tasaka, S., Hashimoto, S., Hasegawa, N., et al. (2008) Inhibition of Neutro-
phil Elastase Reduces Lung Injury and Bacterial Count in Hamsters. Pulmonary Pharmacology & Therapeutics, 21,
884-891. https://doi.org/10.1016/j.pupt.2008.10.002

Matsuoka, T., Jin, E., Tachihara, A., Ghazizadeh, M., Nakajima, A., Yoshino, S., et al. (2008) Induction of Pulmonary
Thromboembolism by Neutrophil Elastase in Collagen-Induced Arthritis Mice and Effect of Recombinant Human So-
luble Thrombomodulin. Pathobiology, 75, 295-305. https://doi.org/10.1159/000151710

Hanauer, S.B. (2006) Inflammatory Bowel Disease: Epidemiology, Pathogenesis, and Therapeutic Opportunities. In-
flammatory Bowel Diseases, 12, S3-S9. https://doi.org/10.1097/01.mib.0000195385.19268.68

Schmid, M., Fellermann, K., Fritz, P., Wiedow, O., Stange, E.F. and Wehkamp, J. (2007) Attenuated Induction of Epi-
thelial and Leukocyte Serine Antiproteases Elafin and Secretory Leukocyte Protease Inhibitor in Crohn’s Disease.
Journal of Leukocyte Biology, 81, 907-915. https://doi.org/10.1189/j1b.0906581

Nakov, R. (2019) New Markers in Ulcerative Colitis. Clinica Chimica Acta, 497, 141-146.
https://doi.org/10.1016/j.cca.2019.07.033

DOI: 10.12677/acm.2024.1461939 1489 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1461939
https://doi.org/10.3389/fimmu.2017.00081
https://doi.org/10.3390/antiox10020313
https://doi.org/10.4061/2011/686137
https://doi.org/10.2147/jir.s275595
https://doi.org/10.1177/0022034515619375
https://doi.org/10.3389/fendo.2018.00725
https://doi.org/10.1089/ars.2012.4530
https://doi.org/10.1155/2016/9875298
https://doi.org/10.1016/j.imr.2016.07.004
https://doi.org/10.1016/j.cbi.2020.109315
https://doi.org/10.1016/j.jep.2015.01.039
https://doi.org/10.1016/j.freeradbiomed.2018.09.025
https://doi.org/10.1371/journal.pone.0183506
https://doi.org/10.3390/biom11081065
https://doi.org/10.1016/j.pupt.2008.10.002
https://doi.org/10.1159/000151710
https://doi.org/10.1097/01.mib.0000195385.19268.68
https://doi.org/10.1189/jlb.0906581
https://doi.org/10.1016/j.cca.2019.07.033

	中性粒细胞在UC中炎症机制的研究进展
	摘  要
	关键词
	Advances in Inflammatory Mechanisms of Neutrophils in UC
	Abstract
	Keywords
	1. 引言
	2. 中性粒细胞的防护性机制
	3. 中性粒细胞在UC中的致病性机制
	4. 中性粒细胞释放嗜中性粒细胞胞外陷阱
	5. 中性粒细胞释放活性氧
	6. 中性粒细胞释放弹性蛋白酶
	7. 总结及展望
	参考文献

