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Abstract

Interleukin 22 (IL-22), a member of the IL-10 family, is a novel immune molecule that is produced
mediated by a variety of immune cells, but the main target cells are non-hematopoietic cells, such
as epithelial cells and fibroblasts. IL-22 is not only essential in antimicrobial immunity and intes-
tinal injury repair, but also plays an important role in tissue damage and chronic inflammation. An
increasing number of studies have found a close association between IL-22 and a variety of colon
diseases, including ulcerative colitis, Crohn’s disease, irritable bowel syndrome, intestinal tuber-
culosis, and colon cancer. This article discusses about the structure and function of IL-22, espe-
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cially the complex role of IL-22 in colon diseases.
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1. 51§

Gl MR RGRAR RS, E IR b R B R BB, (BT ST
R SE T 2208 T Sl L. SR, HRTIN PR L IO K 2 R T A, kv S
Wt TP BRI WS EGEAIT. . SRS, XN IR IR RIS R 2R, BK
ZHORNE L BIRHURIARI . I ARIATT AR E 2 [2] A 5R-22 (1L-22) 52 K0 OB i 5 4 4 Sz Y
EEMME T, [ A LR B AR A SR SR 5 2 18 Pk 4858 = 7 S B 40 S S ThRER]. Hb,
K 1L-22 FEGE T TP R P AR — R 4], BRI, SOt 1L-22 5545 i 2 1AV 6 B fif—
LIk
2. 1L-22 B4

IL-22 & 2000 “F-7E 52 BRI IR IR T 248 i 2 A 7 16 o 65 22 00 40 B IR 1 s R T00 L Hh s R IR,
Y5E N IL-10 AHOGH) T 40T A5 S I F(IL-TIF) [5]. IL-22 5 1L-10. 1L-19. IL-20. IL-24. 1L-26. IL-28A.
IL-28B. IL-29 B A AL 544 | SLRI 2R A RIS 5 0+, B SE ARy IL-10 SR 40 B Kl +-[6] . 1L-22
TENAAR ) JERE SN % G ) B R A BB IR, R 2 Fh e 4l A 5 7= A, AR R I e,
IL-22 FZJ2 ALY ILC3 Atk AL S/E NI 3 = e RV 4 5 NK QB =4 7RIS R
G, 1IL-22 FEH THL 5 THL7 4007 IL-12 J2 IL-17 [ 5 R/ ib i, Beah TH22 4iffl. NKT 44
Ml CD8+T 4Hfi. yoT 4RIt /i 1L-22 (1) 3 R IF[ 7]

H & 22 ZR(IL-22R) A 3R ARG G, F RS BT AL 1IL-22R1 F1 IL-10R2 ZH A, 1L-22
HeE IL-22R1 45, 5l IL-22 BRI R 2, {65 IL-10R2 5 IL-22/1L-22R1 AR KSR M) m, M
MR E[8]. 1L-22 5 1L-10 X% A HARAH B PRl 7 AN [F) 2 AR 7E T30 B b A e 4R i A 7= A, (HERAH A
HIA Ry 2, e —2edkis Mg, X EZRMT IL-22R1 fEdFiE MAHrh Rk, mAEmiR. AT
AN AL AN R AN FRIA TSR [9] [10]. BN, 1L-22 BRI 5 IL-22BP 454, MR IELEM Ve,
IL-22BP & —# T 4UifTAE M n ¥ E IL-22 4568 H, SRS G IL-22R1 ()2 71 25 ¥ 8 3L = e 71 [R5
P, XATHERR O IL-22R2, il it /5 1L-22 5 H A R T2 AR 2 AR 456 7824 1L-22 1 IR PERI I [10]

3. IL-22 5% 55
3.1. IL-22 5inmit dias

WARIE, WL i 9% g A A L A R A AR R IL-22 (RIA RS, B 1IL-22 1 THL7
AR5 =4 ILC iR & E Wi R N[11]. SukFRIR, 755 Fk22(DSS, TNBS)iF 5 1 sl R A4 (6 i
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MR B8 ) 175 5 (10350 1 45 i A B et T AR 3] 1L-22 ()b g, X W] 1IL-22 2% Sim 4 i
RRAEMEZE G R[12]. AT, EERTFZHFRI 1L-22 fE35 PS5 R (1t Je vh R 4556 R i
1 EAAE SThRE. TH17 AR 4L 4rh 1L-22 ()8R, &), THL7 4HA7EAE B0 il
NAEBUR, AR, BEFURIL THL7 g0 e 74 & Dhae B EA PR YE, B G801 IL-1b + 1L-6 + 1L-23
B S AEEUR R IL-1b + 1L-6 + TGF-p B[ 13] 3xX Ff 2 7 3= B2t T PR AL 5 T S AR AN R AT 8 - 1L-1b
+IL-6 + 1L-23 BU/E 1L-23 {5 S R AT =28 s KT 5 1L-22, iR 98 Fe 3 B S8, AT 72 AR 850 P 17 IL-1b
+1L-6 + TGF-B WA R 1 R I8 75 F IR AR (AHR), Honl i@k shfl TGF-B 4 IL-22 f4dIfER, e it
IL-22 f43 s, IR AT OB, BRI EM . Bk, AHR MEFRIL, IL-23 M RIE RSO R E
BEAEE, M AHR [k, IL-23 MRRIATT e 5HE IR A G [14], X PRI AR S i) 45 gt —
SULEH IL-22 TE R4S B 2 P I R VB, ELIXRIE A -5 AR S M 1 R A58 R B 2 DM O

IL-22 il it 5 IL-22R1/IL-10R2 246 & & W45 G 0E TS 5B K EAEMFEN, Hh a8 2
JAK-STAT %, il STATIMEK[15]. CABITUESE IL-22-STAT3 Il T T 2 i fE 2 2 5 RE
PEWI e, MR RS I, — 5 T AT 5 W T A M AR R A s A B S RS
8 bR AR B A R IA KRR A SPUR KR R, ERERIEE . S100 B H M REG FKE, Mifih
SER 250 B P o 65 1) 8 B PR b 98 RE PRI OB IR s 5 — 9 TR AT 15 S5 K o 9 SR 440 L % A1 4% DR 1D 7 A R R
30 N JO5E ) M [16] .

i T A A A B 2 1 TR AN (R A 2R 25 2R TR ) 2 35t 9 PR 46 T A R0 () it T 1L-22 5%+ T i i A 1 1)
YERpe B OCHELY, ]I I I Y R AR A U M S W R R [17] 1L-22 5520 WA PRI 1A IR KT
Ji 3l o () — Lot A M — E ARIVE ], AE 1L-22 BRPa N B, W IL-22 Br A i E E R SR R S
AT, TR AP N T /NG DSS i S B 45 W 2 16 5 Bt [18] . SRTT, X PRI FHAE SRR L I
AT IR T8 (1 SR RN BN, 7E 8RE RS I TE A, 1L-22 43 WA b R ) 5 52 L s mm IR R B B, 1
XA ZVERIAG IR T TR WTCE BAEH, SR RERRAT, ME AR B[19], XRH IL-22 725
PSS I 5% B2 A FRRR 3 2 B T B s A A S 00, (E2 H RTIANRERA T 1L-22 7RSS W 2500
R UML) .

32. RZREH

E/NGRIE BB RIEANT, 1L-22 fEA8 FER S — o2 TRiER 21, 2 2 T 45 200 IR Y 15
SrEA 4], SR, ANIELE I 5 BB T PR AN R )i A IL-22, Sitmtkin R B A AL, B R
I IL-22 [ERIEIKF B BT e, S — 2002 v 2 B /N BB 1 1L-22 SRA B 8 v Tt 1 45
#[20]0 X2 T PR AT S 00 T G040 M= 25 00 S BN R S 801, st 4 8 T TH2 2
B [N, B TH2 4UBBRT A SR, e BUR 2 THL 1A S/ THL B Ri[21]. THL 5 TH2 5
JRSEZ B ) EEE X AE T THL S S SR 2 SR, o] R BEAH M P IR A 4k B2 A 2 1 B g% S ORE,  Tfi
TH2 Gf% R BHIE —ERPLR AL DT, TEXR TR YL RS 1 S vt s AR FH [22], X2 7 % R
g 2 e E I B BRI B2, HRTUEse 1L-22 1 R TE w D B s R R
TERIE AR RAEH . A8 451 b R K48 Bt U5 B 1 o 2 JE05 S5 3 IR R B v B, 1122 W] i S 45
R 2 B ) P 5 (ER) SR B A SRR T, 5 BB RN B 5 A T, T 1122 F SR RV R A
BELWT U RT3 % ER RS S IR, 7R T IL-22 7R % B R R AR FH[23]. SR1M, 5 Fda[24]
S NAE W8 SRR SE IR -6 77 50 2 B B A E,  Puis B0 R 7% b R 4 B 53 4 rAE 7R A & ad
Rt CDA+T 4Hf 734N TH22 4 K b 1L-22 [~ AR R SCHI,  $E7m 1L-22 818 757 11 65 e 3 I v
MV TEAE R, sl U RVR T IR TR A .
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3.3. BERERE

B T AR 2 51 SEAER N Sk A R e LA T R SRS 0 A 10% [25].
BT 1L-22 76 SO Vs h B0 2 R0 B LR AT 1L-22 500 5 M A TE AR B /b WL, R i
B 6 122 7 T 5 Wt E R T 1 T S W0 M 5 0 A 15 AT Wi 2 WA 46— s O L
W 1 5 2 I 2 5 A 52 0 T BB S DRI 28, T M R 0 0 6 7 2B R B
25 RGN 4 HE A B Rl I T 16 e -1 5 5 4% 126] Wt M 00 35 B RV T 31— R A 1%,
B R . SO M A AT AR R R, R R R A I, Bl
BB T RS0, SETT I 55 M & A O R [27]. 1L-22 1R K — R BT A G T, I T A B bk
BHTHEKEESL, E AT S U I SR R, VBRI RIS, B i
BRI R R[28], T2 50 5 s e GER IR . TEW T, 1L-22 (07 A R 5 M S
BAEL IR, BOTHARI, 16— S8 [29], ANRNL-22 S8 T V677 I f a5 4k 2 i
SRR R, 1% TR AT B e/ RSB W 1 0 ¢ P 9P R 5 M (/1
BRI 1 ANRIL-22 {5 S5M it T, AR 1L-22 5 T It e 5 O U . /1R
AR ) B D T B FEREAT N, K 1L-22 % T Jr s 5k A AR ) — e O R R
ATTFR TR AR S, DL RS MO 5 Mk A

3.4. E¥%

W45 (Inteatinal Tuberculosis, ITB) & HH 45 1% 73 A AT BRAR N W T8 51 62 (10 18 1 PR 2 Jif P A 0, Bt e R
SEAZIR BB IR R T AEAE KRN 1L-22, BRI, 1L-22 78 s A% 1 ok 8 vh s 76 24 35 35 321 A (1 [30] o 1L-22
TERR AL BA GRAP ANBUAGCEAR A, AT 4ERF i TE R B B e, ]It e & P i 28 7
2 595095 R E R B[31]. Wilson [32]155 NFIBFFC A I, 1L-22 %o T YL S5 A% 20 BOFF B 85 0 AT 1 i 7
TR R R AT TR, A X IL-22 fEms b e Tt — B gt . e 5T
RKI, Mtb Al b2 B BRI D IL-22R1 23, 32 T R R 0 P 65 A% 40 ST T IR 2R K
[33]. #%#) Dhiman [34]55 AWLEE] Mt BEGL A SK AL A LA 1L-15 A1 1L-23 Hi i) 77 2Uifs T I RG 7R
A NK 442 1L-22, X NK 1A 572 A2 00 1L-22 RS 808 WA i Py 4056 10k, i A 1L-22
WOV RT R A 3 A, 3K 3 IR S5 A% o0 BORF 1R A2 KR 22 0 0 AR IL-22. BEJE RS R B, 1L-22 T Hli] E
Wk 200 PN 2 ST B 1 2 AR O S R AR ) A ISRIARE I, (R E A Ak ) e, HE I 98 5 R B 5 %
S BOFF R AR A AR [35]. BRIk, IL-22 TEG5 R M e AN R A RGN, 3F B BN A i
RIT 2590

3.5.IL-22 54555

4 795 (Colorectal Cancer, CRC) & ¢ WAL IE MR 2 —, fEERKVEE N ZiiT. IEHER, 40
T () R0 28 AR T 28 A At SRR G N [36] . #4iE, £ — U FT IL-22BP (1L-22 PN I #0770 oo 465
JERI R R B, AT EAERVNR, IL-22BP /NRIEIL T EAA R BN i, X RPEBRZ N
P IL-22 FHIFI B BL R, 1L-22 AR A3 SR T LA S 45 W (0 R A [37]. R, AR, 11227
/N B 2 T O = (W e ey, AR 1L-22 BRI AR B4R U wT DARELIT X — SRE, eI H AR ) e v
PE, BLEH IL-22 7E45 e nT AR — P B ORI R F-[38] . IX— P JE LS R R T IL-22 fEsE F I
FAEF o 1L-22 FELH M AE S S 3G (E e s AR, nlda b (R A Ji R ek S 7% 5 4 Mt ] A A 5G4y
F, g EE A DL 40 E W E A RGeS 1 (CDK1). B 4k R 2 (BCL2). BCL-xL Al &
SR L% /741 2 (BCL-2 AH2K) (MCL2) S (2 i3 4 21 F A | A2 98RE BT, BHL 1k 45 e AT A6 2 5T, SR
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XEGAR S TAMU AT BE A ZATEA: (RIS T 4 45 e R R, R 45 Ji e v 2 Je [39]

1A ROE A S5 e B FE SRR 2 —,  BOKGR 2 (UEHE SR WIS R 45 1 ROIE K 45 s 2 TRV RO AH Gk o i
IR FEARIL, 1L-22 AMUAE SOE RIS i (A AR vh SO0 BB, [R] It £ PR 9 8 Ji8 S 5 v i 2 S B A
[40]. WEFURM, FEHIR IL-22 P~ 2E R B kgt Btk N AR S M@ 1% DNA 1547 [ M (DDR) 2 4EFF L
P FE DR e HEVE R OGS O A, IL-22 W 5 ) DDR, A3 68 (10 40 0 ) 39145 A DNA 47542 52 sl it 41
PEVAT I BRESAAAL,  BETAE T L Ve S R R I [41], BRI, 24 1L-22 35 AN i, JaT
Wi &S SE R A K RE[42]. BRAh, 1L-22 MRS S8 1R RS BGR TR T AL RES . 78
SRR N, 1L-22 W7 I 24 e 25 i 2 o o R R 2 o B AL E (K UG, AN SRR A 5 (B LA
AT A A BRI, IL-22 T FEam a5 43k STATS Jile, MEomi g sy, MogAic, me
AR ARAENERE, IR SE R AR . IX LR SR BN TIT R R SR 0 IL-22 FORE AR T AR E

4. BESRE

IL-22 CLRIE SR 4R 5 I R AR A IO B T 1, S R S e B A0 B SO SR NE o A i i 107
H, 1L-22 PR HAUE R . 73 WAL R AR AN B 1 DR W T B a1 [ It in s 1 AR 4047 . o B SO0 =
JS2 R SR ARG, O T BT 8 IREERHIER T IL-22 AR — MR AT EE AL ART, X
SERFIET 5 AOMLEI R e ], DRIk, ARSI IL-22 FRIEMAR . RAERINE R R AR SCHL AT
RESEIRANRIWTTE, G B i) Se BRI 7l AR O RE ' o

SE K

[1] Nasef, N.A. and Mehta, S. (2020) Role of Inflammation in Pathophysiology of Colonic Disease: An Update. Interna-
tional Journal of Molecular Sciences, 21, Article No. 4748. https://doi.org/10.3390/ijms21134748

[2] Nakase, H., Uchino, M., Shinzaki, S., et al. (2021) Evidence-Based Clinical Practice Guidelines for Inflammatory Bo-
wel Disease 2020. Journal of Gastroenterology, 56, 489-526. https://doi.org/10.1007/s00535-021-01784-1

[3] Nikoopour, E., Bellemore, S.M. and Singh, B. (2015) IL-22, Cell Regeneration and Autoimmunity. Cytokine, 74,
35-42. https://doi.org/10.1016/j.cyt0.2014.09.007

[4] Keir, M., Yi, Y., Lu, T. and Ghilardi, N. (2020) The Role of IL-22 in Intestinal Health and Disease. Journal of Expe-
rimental Medicine, 217, €20192195. https://doi.org/10.1084/jem.20192195

[5] Dumoutier, L., Louahed, J. and Renauld, J.C. (2000) Cloning and Characterization of IL-10-Related T Cell-Derived
Inducible Factor (IL-TIF), a Novel Cytokine Structurally Related to IL-10 and Inducible by IL-9. The Journal of Im-
munology, 164, 1814-1819. https://doi.org/10.4049/jimmunol.164.4.1814

[6] Ouyang, W.J. and O’Garra, A. (2019) IL-10 Family Cytokines IL-10 and IL-22: From Basic Science to Clinical
Translation. Immunity, 50, 871-891. https://doi.org/10.1016/j.immuni.2019.03.020

[7] Lopez, D.V. and Kongsbak-Wismann, M. (2022) Role of IL-22 in Homeostasis and Diseases of the Skin. APMIS, 130,
314-322. https://doi.org/10.1111/apm.13221

[8] Zenewicz, L.A. (2018) IL-22: There Is a Gap in Our Knowledge. ImmunoHorizons, 2, 198-207.
https://doi.org/10.4049/immunohorizons.1800006

[9] Eyerich, K., Dimartino, V. and Cavani, A. (2017) IL-17 and IL-22 in Immunity: Driving Protection and Pathology.
European Journal of Immunology, 47, 607-614. https://doi.org/10.1002/eji.201646723

[10] Zenewicz, L.A. (2021) IL-22 Binding Protein (IL-22BP) in the Regulation of IL-22 Biology. Frontiers in Immunology,

12, Article 766586. https://doi.org/10.3389/fimmu.2021.766586

[11] Pavlidis, P., Tsakmaki, A., Pantazi, E., et al. (2022) Interleukin-22 Regulates Neutrophil Recruitment in Ulcerative Co-
litis and is Associated with Resistance to Ustekinumab Therapy. Nature Communications, 13, Article No. 5820.
https://doi.org/10.1038/s41467-022-33331-8

[12] Li, L.-J., Gong, C., Zhao, M.-H. and Feng, B.-S. (2014) Role of Interleukin-22 in Inflammatory Bowel Disease. World
Journal of Gastroenterology, 20, 18177-18188. https://doi.org/10.3748/wjg.v20.i48.18177

[13] Zhao, Y., Liu, Z., Qin, L., Wang, T. and Bai, O. (2021) Insights into the Mechanisms of Th17 Differentiation and the

DOI: 10.12677/acm.2023.1351133 8104 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1351133
https://doi.org/10.3390/ijms21134748
https://doi.org/10.1007/s00535-021-01784-1
https://doi.org/10.1016/j.cyto.2014.09.007
https://doi.org/10.1084/jem.20192195
https://doi.org/10.4049/jimmunol.164.4.1814
https://doi.org/10.1016/j.immuni.2019.03.020
https://doi.org/10.1111/apm.13221
https://doi.org/10.4049/immunohorizons.1800006
https://doi.org/10.1002/eji.201646723
https://doi.org/10.3389/fimmu.2021.766586
https://doi.org/10.1038/s41467-022-33331-8
https://doi.org/10.3748/wjg.v20.i48.18177

XI5, VPR

[14]

[15]

[16]

[17]

(18]
[19]
[20]

[21]

[22]

[23]

[24]

[25]
[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Yin-Yang of Th17 Cells in Human Diseases. Molecular Immunology, 134, 109-117.
https://doi.org/10.1016/j.molimm.2021.03.010

Wu, B. and Wan, Y. (2020) Molecular Control of Pathogenic Th17 Cells in Autoimmune Diseases. International Im-
munopharmacology, 80, Article ID: 106187. https://doi.org/10.1016/j.intimp.2020.106187

Hou, Q., Ye, L., Liu, H., et al. (2018) Lactobacillus Accelerates ISCs Regeneration to Protect the Integrity of Intestinal
Mucosa through Activation of STAT3 Signaling Pathway Induced by LPLs Secretion of IL-22. Cell Death & Differen-
tiation, 25, 1657-1670. https://doi.org/10.1038/s41418-018-0070-2

Mizoguchi, A., Yano, A., Himuro, H., et al. (2018) Clinical Importance of IL-22 Cascade in IBD. Journal of Gastro-
enterology, 53, 465-474. https://doi.org/10.1007/s00535-017-1401-7

Nagao-Kitamoto, H., Leslie, J.L., Kitamoto, S., et al. (2020) Interleukin-22-Mediated Host Glycosylation Prevents
Clostridioides difficile Infection by Modulating the Metabolic Activity of the Gut Microbiota. Nature Medicine, 26,
608-617. https://doi.org/10.1038/s41591-020-0764-0

Jin, M., Zhang, H., Wu, M., et al. (2022) Colonic Interleukin-22 Protects Intestinal Mucosal Barrier and Microbiota
Abundance in Severe Acute Pancreatitis. The FASEB Journal, 36, e22174. https://doi.org/10.1096/fj.202101371R

Behnsen, J., Jellbauer, S., Wong, C.P., et al. (2014) The Cytokine 1L-22 Promotes Pathogen Colonization by Sup-
pressing Related Commensal Bacteria. Immunity, 40, 262-273. https://doi.org/10.1016/j.immuni.2014.01.003

Sakemi, R., Mitsuyama, K., Morita, M., et al. (2020) Altered Serum Profile of the Interleukin-22 System in Inflamma-
tory Bowel Disease. Cytokine, 136, Article ID: 155264. https://doi.org/10.1016/j.cyt0.2020.155264

Fu, S.-H., Chien, M.-W., Hsu, C.-Y., Liu, Y.-W. and Sytwu, H.-K. (2020) Interplay between Cytokine Circuitry and
Transcriptional Regulation Shaping Helper T Cell Pathogenicity and Plasticity in Inflammatory Bowel Disease. Inter-
national Journal of Molecular Sciences, 21, Article No. 3379. https://doi.org/10.3390/ijms21093379

Nakayama, T., Hirahara, K., Kimura, M.Y ., et al. (2021) CD4" T Cells in Inflammatory Diseases: Pathogenic T-Helper
Cells and the CD69-Myl9 System. International Immunology, 33, 699-704. https://doi.org/10.1093/intimm/dxab053

Powell, N., Pantazi, E., Pavlidis, P., et al. (2020) Interleukin-22 Orchestrates a Pathological Endoplasmic Reticulum
Stress Response Transcriptional Programme in Colonic Epithelial Cells. Gut, 69, 578-590.
https://doi.org/10.1136/gutjnl-2019-318483

Fang, L., Pang, Z., Shu, W., et al. (2018) Anti-TNF Therapy Induces CD4" T-Cell Production of 1L-22 and Promotes
Epithelial Repairs in Patients with Crohn’s Disease. Inflammatory Bowel Diseases, 24, 1733-1744.
https://doi.org/10.1093/ibd/izy126

Camilleri, M. (2021) Diagnosis and Treatment of Irritable Bowel Syndrome: A Review. JAMA, 325, 865-877.
https://doi.org/10.1001/jama.2020.22532

Drago, L., Valentina, C. and Fabio, P. (2019) Gut Microbiota, Dysbiosis and Colon Lavage. Digestive and Liver Dis-
ease, 51, 1209-1213. https://doi.org/10.1016/j.d1d.2019.06.012

Canakis, A., Haroon, M. and Weber, H.C. (2020) Irritable Bowel Syndrome and Gut Microbiota. Current Opinion in
Endocrinology & Diabetes and Obesity, 27, 28-35. https://doi.org/10.1097/MED.0000000000000523

Leung, J.M. and Loke, P. (2013) A Role for IL-22 in the Relationship between Intestinal Helminths, Gut Microbiota
and Mucosal Immunity. International Journal for Parasitology, 43, 253-257.
https://doi.org/10.1016/j.ijpara.2012.10.015

Meynier, M., Baudu, E., Rolhion, N., et al. (2022) AhR/IL-22 Pathway as New Target for the Treatment of
Post-Infectious Irritable Bowel Syndrome Symptoms. Gut Microbes, 14, Article 2022997.
https://doi.org/10.1080/19490976.2021.2022997

Yu, Z.-Q., Wang, W.-F., Dai, Y.-C., Chen, X.-C. and Chen, J.-Y. (2019) Interleukin-22 Receptor 1 Is Expressed in
Multinucleated Giant Cells: A Study on Intestinal Tuberculosis and Crohn’s Disease. World Journal of Gastroenterol-
ogy, 25, 2473-2488. https://doi.org/10.3748/wjg.v25.i20.2473

Wei, H.-X., Wang, B. and Li, B. (2020) IL-10 and IL-22 in Mucosal Immunity: Driving Protection and Pathology.
Frontiers in Immunology, 11, Article 1315. https://doi.org/10.3389/fimmu.2020.01315

Wilson, M.S., Feng, C.G., Barber, D.L., et al. (2010) Redundant and Pathogenic Roles for IL-22 in Mycobacterial,
Protozoan, and Helminth Infections. The Journal of Immunology, 184, 4378-4390.
https://doi.org/10.4049/jimmunol.0903416

Ronacher, K., Sinha, R. and Cestari, M. (2018) IL-22: An Underestimated Player in Natural Resistance to Tuberculosis?
Frontiers in Immunology, 9, Article 2209. https://doi.org/10.3389/fimmu.2018.02209

Dhiman, R., Indramohan, M., Barnes, P.F., et al. (2009) IL-22 Produced by Human NK Cells Inhibits Growth of My-
cobacterium tuberculosis by Enhancing Phagolysosomal Fusion. The Journal of Immunology, 183, 6639-6645.

DOI: 10.12677/acm.2023.1351133 8105 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1351133
https://doi.org/10.1016/j.molimm.2021.03.010
https://doi.org/10.1016/j.intimp.2020.106187
https://doi.org/10.1038/s41418-018-0070-2
https://doi.org/10.1007/s00535-017-1401-7
https://doi.org/10.1038/s41591-020-0764-0
https://doi.org/10.1096/fj.202101371R
https://doi.org/10.1016/j.immuni.2014.01.003
https://doi.org/10.1016/j.cyto.2020.155264
https://doi.org/10.3390/ijms21093379
https://doi.org/10.1093/intimm/dxab053
https://doi.org/10.1136/gutjnl-2019-318483
https://doi.org/10.1093/ibd/izy126
https://doi.org/10.1001/jama.2020.22532
https://doi.org/10.1016/j.dld.2019.06.012
https://doi.org/10.1097/MED.0000000000000523
https://doi.org/10.1016/j.ijpara.2012.10.015
https://doi.org/10.1080/19490976.2021.2022997
https://doi.org/10.3748/wjg.v25.i20.2473
https://doi.org/10.3389/fimmu.2020.01315
https://doi.org/10.4049/jimmunol.0903416
https://doi.org/10.3389/fimmu.2018.02209

XI5, VPR

[35]

[36]

[37]
(38]
[39]

[40]

[41]

[42]

https://doi.org/10.4049/jimmunol.0902587

Dhiman, R., Venkatasubramanian, S., Paidipally, P., et al. (2014) Interleukin 22 Inhibits Intracellular Growth of My-
cobacterium tuberculosis by Enhancing Calgranulin A Expression. The Journal of Infectious Diseases, 209, 578-587.
https://doi.org/10.1093/infdis/jit495

Benson, A.B., Venook, A.P., Al-Hawary, M.M., et al. (2021) Colon Cancer, Version 2.2021, NCCN Clinical Practice
Guidelines in Oncology. Journal of the National Comprehensive Cancer Network, 19, 329-359.
https://doi.org/10.6004/jnccn.2021.0012

Men, K., Huang, R., Zhang, X., et al. (2018) Delivery of Interleukin-22 Binding Protein (IL-22BP) Gene by Cationic
Micelle for Colon Cancer Gene Therapy. RSC Advances, 8, 16537-16548. https://doi.org/10.1039/C8RA02580K

Hernandez, P., Gronke, K. and Diefenbach, A. (2018) A Catch-22: Interleukin-22 and Cancer. European Journal of
Immunology, 48, 15-31. https://doi.org/10.1002/eji.201747183

Markota, A., Endres, S. and Kobold, S. (2018) Targeting Interleukin-22 for Cancer Therapy. Human Vaccines & Im-
munotherapeutics, 14, 2012-2015. https://doi.org/10.1080/21645515.2018.1461300

Kirchberger, S., Royston, D.J., Boulard, O., et al. (2013) Innate Lymphoid Cells Sustain Colon Cancer through Pro-
duction of Interleukin-22 in a Mouse Model. Journal of Experimental Medicine, 210, 917-931.
https://doi.org/10.1084/jem.20122308

Gronke, K., Hernandez, P.P., Zimmermann, J., et al. (2019) Interleukin-22 Protects Intestinal Stem Cells against Ge-
notoxic Stress. Nature, 566, 249-253. https://doi.org/10.1038/s41586-019-0899-7

Jiang, R. and Sun, B. (2021) IL-22 Signaling in the Tumor Microenvironment. In: Birbrair, A., Ed., Tumor Microenvi-
ronment. Advances in Experimental Medicine and Biology, VVol. 1290, Springer, Cham, 81-88.
https://doi.org/10.1007/978-3-030-55617-4_5

DOI: 10.12677/acm.2023.1351133 8106 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1351133
https://doi.org/10.4049/jimmunol.0902587
https://doi.org/10.1093/infdis/jit495
https://doi.org/10.6004/jnccn.2021.0012
https://doi.org/10.1039/C8RA02580K
https://doi.org/10.1002/eji.201747183
https://doi.org/10.1080/21645515.2018.1461300
https://doi.org/10.1084/jem.20122308
https://doi.org/10.1038/s41586-019-0899-7
https://doi.org/10.1007/978-3-030-55617-4_5

	白细胞介素-22与结肠疾病关系的研究进展
	摘  要
	关键词
	Advances in the Relationship between Interleukin-22 and Colonic Diseases 
	Abstract
	Keywords
	1. 引言
	2. IL-22的特性
	3. IL-22与结肠疾病
	3.1. IL-22与溃疡性结肠炎
	3.2. 克罗恩病
	3.3. 肠易激综合征
	3.4. 肠结核
	3.5. IL-22与结肠癌

	4. 总结与展望
	参考文献

