Advances in Clinical Medicine I8JREE245 /&, 2024, 14(5), 1230-1235 Hans X3
Published Online May 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1451545

hEHIEEIAKSTATES BB N SRFH S
ZERA R R it R

RAR, 2L
BIILPERZG R, B WS IRIE

L=

Weks Hi: 20244F4H 190 FHER: 202445 H14H; KA HB: 20244F5H21H

H E

Bt SR 2 — R R A R R R e, T ERMEE  VERRAEERE. PERIGITH
GHEHREAERER. FRRMDKIRS, FH . NAB. EREMEBIFHRIRRT R A30K
M TS B A B B R o BR 2 X M 45 i 2 AR AL . JAK/STATAR S8 B 5 400 R LR A H V)
RE, WiH)E T RBBEFES . RN P ELREIAK/STATE SERBT B ESE R R RN
BB A R 258 R EZEJAK/STAT(E S BB T B A R —RE, NEBRRHAREN
R AR BRI -

XA
Bittsi R, JAK/STAT, FEZ, HiER

Progress of Chinese Medicine in Regulating
JAK/STAT Signaling Pathway Mediating
Ulcerative Colitis

Yueying Dai, Deyou Jiang"

Heilongjiang University of Chinese Medicine, Harbin Heilongjiang

Received: Apr. 19“‘, 2024; accepted: May 14th, 2024; published: May 21%, 2024

Abstract

Ulcerative colitis is a refractory chronic non-specific inflammatory bowel disease, which seriously
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affects the physical and mental health and quality of life of patients. Traditional Chinese medicine
(TCM) treatment of ulcerative colitis has the advantages of low recurrence rate and fewer adverse
reactions, and prescription medicines, acupoints, moxibustion, etc. have better clinical efficacy. In
this paper, we will elaborate the mechanism of TCM on ulcerative colitis from the perspective of
molecular biology. JAK/STAT signaling pathway has a close relationship with inflammatory re-
sponse, and its activation causes intestinal mucosal barrier damage. The activation of JAK/STAT
signaling pathway is closely related to the inflammatory response, causing damage to the intestin-
al mucosal barrier. In this paper, we review the use of traditional Chinese medicine in the treat-
ment of ulcerative colitis by regulating the JAK/STAT signaling pathway, which will provide a basis
for the effective use of medication and drug development.
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1. 518

59 1 45 W %8 (Ul cerative colitis, UC) & —F 2 M IRRE J M SORE M v, RAE T HImek s mEi 2, B
S RAFINETE - IR AR ARy AL PR AR, BUFEE R JHFIH. S5 sb R, Haighnid
g H s A [1]. UC BFIAIRAFE R Z4EFR T 30~40 % 2 i), FEABRVEHN AR FIZE LI, SR
EERAAE[2]. HRETHIE UC 7L LG TT (% 2 A KRR 8 R BUBER . el f). A2
FERVTFARIGYT (FLEH THEIEY UC, 9 2 Z K B N (BAEAESRAR. it lm. BA
BEEH. S TEKRRME. B, SRS RPN BRFBREHITE. EFR, MHRHHRER
B, EEZN TS JAKISTAT 15 5i@E6Y7 UC A REMIR, N UC MFTE A st 7t /A G
JTHE R

Janus JEE/ME 55 SR FE R F(The Janus Kinase/signal transducer and activator of transcriptions,
JAK/STAT)(E Sk & — PRI A iz (G 5iEls, BAESHRSMERERIATNERN, 5% RG5HEy
IR G PE R RN IORE N A I FE[3]. W3R I JAKISTAT {5 5@ M5 UC 1k A2 Atk e rp By B2
EA . RSO HEEZjEE JAKISTAT (558697 UC Bt I —2RR, ARG IRIGIT K E:T
JAK/STAT 15 = 38 B HE 7] 25 W0 I TT R A — s BB AR -

2. UC & =HNEI

UC BARRI R NLHI A IR, HRR R 25, RS, M. i, 154, IERRF. 0%
N EZ P ERA . EBMETH, FKikEE UC BRMEKEEZ —, HEEER AR Z &M
SR, FEEPEL, R, BE, WEIES UC FIRA. EREWRETH, BEEAEKISGE, A
RS, GRS, EhE. R RS RPN, SR D, SHUC BmEEIN,
AR SEEAEFHRMEEYhEFER UC AL, TIRERYE, HERAESEPREREURR T, &%
RIREG V5 YR Ty UC B — @ EH . S RIBAE UC MIARHLEE PRI R EAEM . [ S FdE M
MRPEI S5 RIERERORE, TR, B g, #5k4n i (dendritic cells, DC). 17514
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T 4f g (requlatory cell, Treg). % BhE T ZHI 17 (T helper cell 17, Th17). LL A% SR 4% 2 (natural killer cell,
NK)S G R £ 25 UC Ik, 2R 551 IL-6. IL-18. TNF-a SRR, HFHRIAMAH
HAEH SR IE B RaAs, KEICEAMMR R IR 73 e 2, S8 UC ke RE4]. ¥
SRR, MiEEE TR IR R RN . MEE R IR RS, R EME S 2 REE,
W A A R AT U s e, EITOR UG

UC MIRMRNLEIE R E 2%, 28I, 530 % O S B0 I B R B B4 2 UC KA K R
PIHR IR [5]. UC B 73 hAETE B S BRI E PR r R, & T 1718 5% R e & 6L 8k
M= A gl KRESURMETUAER TR, SEURFBASS, ROl &2 R F 1, HiE %6
FREEAE MR, KIBRATIERAE. F, WA RERS. MGIRGE. REBFEESZIRIT UC ME
B AE[6].

3. JAK/STAT B—R&IhEE R FE UC 9B 1ER

JAK/STAT 155 @2 1V 24U 115 55 S RILFDRAR[7], 145 R T2y MUK G Thag
RN P EA S B BEMAL, 225 ZFHUATIRETEBN[8]. 1208 6 HH % 2 BRI AH OS2 44 |
JAK I STAT =50 . B2l BRI AHOC 2 4 HH 2 S5 R VB4 R, TR0 50 Z M At el v, J& 1 1 2
FAFRES IR o JAK 2 — P52 A4 BY P 2 BRI, AH 43 5 &9 120~140 kDa, H 5 AL & JAKLJAK2,
JAK3 FIRE 2 B 2 (TYK2)IUA AR, BA NS & FEEMARE T HESE S (REgHRRET5%
fRgES . FIE KR TR 7 RESEH . STAT F2 JAK I FIHE 54T, H STATL. STAT2.
STAT3. STAT4. STAT5A. STATSB fl STAT6 LN AL, S5 8 (A EAE FH 48 s 3% S is 1 o
2 B ANFE B NIRRT, JAK FRIGTELL, (R T S5 E 2L A, IR NI AR R
BREEBERRAL: STAT 1E N JAK BUEG I I FN NI EEAR, Hopk JAK ARSI BERR AL T i — SR AR N A% ,
TR I A BT DR (R JE IR, R S R SRS S A 2 [9]

JAK/STAT Smdifo A& 5. 704k TS, UC I BEIERE A iy B0 A 5 b B ey, i b iz 2 1)
Tk P R T ARG FE AN 2 A2 B b R A4 1 AL o [ A it b R4 g (peripheral blood neutrophils, PMN)
ISRV T 4 S AR FHAE MRG0 B 48 i 5B 67 RO TR 3G K, RIS RE A 5, 33 i o 28 286 S 2H 4453455 ,
SR A BRIE T BE[10]. PR, @ IS JAK2. STAT3 HIBERR ML, 7T UL il fiz b e 40 o T =] ) 4k
PMN JT:, dkiick Rt mThae, Sefk UC fitk Ko 3 eg

JAK/STAT fE45 s [ N R FE EEAER . Th17. Treg £E UC G 15 b 4 ) B it 98 A G 4 3
€, Th17/Treg 4UARLLEIRAET, FEGEE RGBSR RAE RN . JAKISTAT (55 G681 CD4'T
SR A R SE RN T 40, L-6. 1L-23 W45t STAT3 84515 S 2R R IA IR = Thi7 4R Lb ], [H
ISR e A i DR - ek Bk T 4 Treg ZHBE 2046 [11]. Th17/Treg Sl 4 i 2, 51 % B 5 S PEB .
—Serh 2R e 7 ATE T JAKISTAT {55 Rk S Thi7/Treg 4uf T, K+t UC 1EH .

JAK-STAT 7E 4 HE I i A CBEME R, P CAES T 40701k . JAK-STAT {5 5 K nl £Uff Treg 7%
PEEREE LR T i AL ke . Bk, T 4R JAKL f1 JAK2, STAT1. STAT3 fil STAT4 f1RIAD,
B, LUK STATS BRI/, S5sEiZimids S/ RE R A K[12], REARE T EAN%-6 (inter-
leukin-6, 1L-6) S5 FHR 2L, T AGAH IR I HE 25 1 gpl30, B2 AHORERI JAK HsuE, & 132 14
LIRS TSN 115 5 S ML RE R F 3 (STAT3), STAT3 Bl )G 25 5E R M
[13], HATIEHEERH, UC BB I4L 4R JAK/STAT B gt VR L, 0] JAK/STAT 15 5 i@ s nl i 15 AL
PRGN, TR BRI O B JAK 7 o] 2 2 0 UC BEEAR, E—PEsSE T JAK/STAT
S5 UC AR E[14].
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4, BT JAKISTAT (55BN ERTRH LA
4.1. hEAFIE UC RRY/ER T

BIREEZH A (GFER) , HER. &5, #E. BREAR, FHTRTERE UC, ThERMS
I, EREE. LIRS EM RN, BREEZS UC KRG, IL-6. JAK2, STAT3 FE[Hfl
FRIAE TR, RWEREEZ RS T A=A 0 IL-6, dEmias] JAK2 @ik, FHiS STAT3 5
SRR SR T 45 A, PR JAK2/STATS JE A 5%, IL-6/JAK2/STAT3 {5 S @44, K& Treg. Thl7
MRS, AT AR R KBt R T, HEEmEEEE SHA, X UC BRI AR R, mk
3 FLIG AREAR o

R E B A . FHS. #iE. ARk, =BRS, BEEARE. EmAENZ . RE
FH[16]55% M8 F Nt iz -1 UC KR, 54149 IL-6. IL-8. TNF-a. p-JAK2. STAT6 Fll p-STAT6
FIKZ B PRAMH], IL-10. SOCS2 1 SOCS3 KAk, $HE7m stz vl d@id 45 SOCS2/3 iE e, #7
il JAK2/STAT6 3 BRI, G2l bR JORE IS 8 W LG 37 L vt M 2R 07 FRdad 4% JAK/STAT @i, e
AR IIERRRE, e L, R UC & e BBz &4, A REEHt UC KRR .

FERIET FHEOE) , HRAEMBEEL R, FFEMH, BT IARMLT], A&
FUHP ) A ORGSR A ANEERR R, BAPIRIR . (SRR E S ARER . A4
FUAT BEIE I 0] JAKL/STATS 5 5@ B 1T W & IR0~ 4, JEIHZ 1T Tem B i@ 5%ae, Ml
BEARAZ R R IL-7 A1 IL-12p70 (533, B/ RE G, A 2IRIT UC IR .

WEBHE (HIER) , HTHRITRIRRG, RES . A2, KR, HRDURZGA . 20 H[18]5% 5%
R, fERZHIEMT, IL-6. JAK, STAT3 KEiLBREEA 1 (HMGB-1) mRNA fl [ #&iAY
2R R EIH], RS IL-6/JAK/STAT3 il & HMGB-1 F£ik, BHEIAER 7o, ik
PERLYN N B S R PEAUM IR 7, SR fR S IR, T i fe e P, DURE GBS Thae, ek
5 I R L FH B T S A A

4.2. PAREERYE UC PRMERNE

BOER RN AEEN BRIy, BAMEYIR . PUMESEAEERH . SCRRAERERIEAT,
UC /NI p-JAK2/JAK2, p-STAT3/STAT3 H HFRIA R T, $n1i%E &= i 1] JAK2, STAT3
BRIk, IR JAKISTAT {5508, #If] UC /N4 bR anfE T, (23 PMN JTI[19], KIERIT
UC FIYER .. INERTREN, KA HIH] JAKL/2 A1 STATL/3/4/5/6 (IR, 4K DSS /N 45
LUAYEtl, DL Wil 980 S B R [20]

W ZPEREIH R GE DSS S IIAIE 2O, SRR, p-JAK2 Fil p-STAT3 FRiA/KF L, 1L-17
FIENBEI, p-JAK2 Al p-STAT3 FIAKF i, IL-17 FRIENFFE, 1L-23 7riEd JAK2/STATS #4715
ST, HUEHED B 2 WA IL-23/1L-17 A SERh L JAK2/STAT3 il iGY7 UC, FEK DAL ¥4y, Uik
DR R R, TR E S SR [21].

IR AR 111 (atractylenolide 111, AT AT K& 5T R MHTAEABOBRCR , 2 A ARSI 4 i) 3= 205
A . BERRFIELAARNE 11 0] f8@ o # 6) JAK2/ISTAT3 15 5 il % HoE, i
IL-6/JAK2/STAT3 15 5165, WKELEIHA SR Treg M Th17 QM0 FIFEZS, IR RHAOME N, MIIREE
DSS #5311 UC, ZZfMmiEhifs, v UC B aHRAHT 1 SR i Ak .

ME 2R AL I R B SCy, ARSI . UENTE N Z R YIS . VIE[23] 550 AR
W, Al AES 2 4K DSS KR &AL 4H TNF-a. IL-18+ 1L-6 25 JRE A 17K T, [ i 1] 45 i 4 47
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fJAKL. JAKS3 Fll STAT3 £k, LAl Ha] feild A4 JAKLIJAKSI/STATS (5 Sk, MR RGERE,
KRAEFEPT UC 1EFT .

4.3. RESMEZER UC RIERHLIE

TS T B N AR B M B MR Y UC SRR, R T Al R TF . AR
AL, B AMNIIEE | I AR 8. BIPSEGER B, A T B AL BN RE N PR ZE L JAK L. JAK2,
STAT3. STAT6 J:[K KA E F3RIE, FIReIE 6] JAK-STAT (F 508, WEL MR RN, K
FEFE UC Tl R & 1A FH[24]

HRZE R R AT R MR UC BB IIRRYS . (BRk I SREIR, RIGKRIAIT UC ME k. LR
EMHEIENNANL, Zid A S fE TG X R R A RR S . SR EE I R AR IR SR
BRI AAEH . 1L-6 /& JAKISTAT3 (5 545 SR B H A H 7, MRk i@l Fwiig. TR
[25146WF TR B, HEZREEA W RAE T IL-6 &= & JAK. STAT3 [IFRIE, AR IL-6/JAK/STAT3 i@
PO, SCERE AR, KEREThRE, 3 UC.

5. g5

UC fE MR PR R, HAITEMERE . REKENRE S, HEE5 M, R HENEE
TR SRR, B AT MICEN TR, R EEAE UC IEEAARIARTT R ERRE T I B R FE T B .
IAERE AR L, JAK-STAT {5 FIBERIEN T UC HK 908 SN S S e T i 5 EEEH, g% IEAE
NIEIT UC HIBTE s 32 8 2 550 . AR T JAK-STAT 15 5B (3L A Th L S HAE UC KA R gt
FEETRIIMER, DL H A =25l i 4% JAK-STAT {5 5@ #A77 UC Atk .

W EE 25 IEI A JAK-STAT (5508, Reifilfe UC K0E. R FIBERMIE B, A% i s>
. B bR IhRE, NIRRT UC. RERAIEHZHE, vl 25 JAKISTAT
GO, T BARNLEE 7 R B AT A

BEE X 2455 JAKISTAT {5 518 1 2 (AR ORI 78, B Kbk 22 1R I PR BRI PRAE 700K FH SR i Hh 24
1BIT UC M2t KA, NP RIRTT UC BB 43 b T4

&5k

[1] Le, B.C., Honap, S. and Peyrin-Biroulet, L. (2023) Ulcerative Colitis. The Lancet, 402, 571-584.
https://doi.org/10.1016/S0140-6736(23)00966-2

[2] Shapiro, J.M., Zoega, H., Shah, S.A,, et al. (2016) Incidence of Crohn’s Disease and Ulcerative Colitis in Rhode Island:
Report from the Ocean State Crohn’s and Colitis Area Registry. Inflammatory Bowel Diseases, 22, 1456-1461.
https://doi.org/10.1097/M1B.0000000000000745

[3] O’Shea, JJ., Schwartz, D.M., Villarino, A.V., et al. (2015) The JAK-STAT Pathway: Impact on Human Disease and
Therapeutic Intervention. Annual Review of Medicine, 66, 311-328.
https://doi.org/10.1146/annurev-med-051113-024537

[4] Din, S., Selinger, C.P., Black, C.J., et al. (2023) Systematic Review with Network Meta-Analysis: Risk of Herpes Zos-
ter with Biological Therapies and Small Molecules in Inflammatory Bowel Disease. Alimentary Pharmacology &
Therapeutics, 57, 666-675. https://doi.org/10.1111/apt.17379

[5] Xiu, M.X,, Liu, Y.M,, Chen, G.Y., et al. (2021) Identifying Hub Genes, Key Pathways and Immune Cell Infiltration
Characteristics in Pediatric and Adult Ulcerative Colitis by Integrated Bioinformatic Analysis. Digestive Diseases and
Sciences, 66, 3002-3014. https://doi.org/10.1007/s10620-020-06611-w

[6] Long, Y. Xia, C.S., Zeng, X, et al. (2023) Altered Phenotypes of Colonic and Peripheral Blood Follicular Helper and
Follicular Cytotoxic T Cells in Mice with DSS-Induced Colitis. Journal of Inflammation Research, 16, 2879-2892.
https://doi.org/10.2147/JIR.S411373

[7]1 Li, H.X.,, Zhao, W., Shi, Y., et al. (2015) Retinoic Acid Amide Inhibits JAK/STAT Pathway in Lung Cancer Which

DOI: 10.12677/acm.2024.1451545 1234 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451545
https://doi.org/10.1016/S0140-6736(23)00966-2
https://doi.org/10.1097/MIB.0000000000000745
https://doi.org/10.1146/annurev-med-051113-024537
https://doi.org/10.1111/apt.17379
https://doi.org/10.1007/s10620-020-06611-w
https://doi.org/10.2147/JIR.S411373

AR, K

(8]
[9]
[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Leads to Apoptosis. Tumor Biology, 36, 8671-8678. https://doi.org/10.1007/s13277-015-3534-8

Xin, P., Xu, X., Deng, C., et al. (2020) The Role of JAK/STAT Signaling Pathway and Its Inhibitors in Diseases. In-
ternational Immunopharmacology, 80, Article 106210. https://doi.org/10.1016/j.intimp.2020.106210

P, RENE. JAK/ISTAT 15 53l B AE /DN Lo IUBEZE A0 H AR F S NF-kB TNF-o 35 IIFEMA ], [ 4
B Ak, 2022, 38(5): 536-540.

Zhu, F., He, H., Fan, L., et al. (2020) Blockade of CXCR2 Suppresses Proinflammatory Activities of Neutrophils in
Ulcerative Colitis. American Journal of Translational Research, 12, 5237-5251.

Wan, Z.K., Zhou, Z.F., Liu, Y., et al. (2020) Regulatory T Cells and T Helper 17 Cells in Viral Infection. Scandinavian
Journal of Immunology, 91, e12873. https://doi.org/10.1111/sji.12873

Cordes, F., Foell, D., Ding, J.N., et al. (2020) Differential Regulation of JAK/STAT-Signaling in Patients with Ulcera-
tive Colitis and Crohn’s Disease. World Journal of Gastroenterology, 26, 4055-4075.
https://doi.org/10.3748/wjg.v26.i28.4055

Soendergaard, C., Bergenheim, F.H., Bjerrum, J.T., et al. (2018) Targeting JAK-STAT Signal Transduction in I1BD.
Pharmacology & Therapeutics, 192, 100-111. https://doi.org/10.1016/j.pharmthera.2018.07.003

Troncone, E., Marafini, 1., Del Vecchio Blanco, G., et al. (2020) Novel Therapeutic Options for People with Ulcerative
Colitis: An Update on Recent Developments with Janus Kinase (JAK) Inhibitors. Clinical and Experimental Gastro-
enterology, 13, 131-139. https://doi.org/10.2147/CEG.S208020

2, T, Hofh, & BIREEG R RS RO R IL-6/AKISTAT {5 Sl I REma[J]. 2 [E & E
24, 2021, 32(9): 2081-2084.

R, BRotte, BREE, S izl i SOCS2/3 RIEHIH JAK2 I STAT6 IR ERILIATT i tE4h
Fa 9 BIVE R BLEILD]. 2544, 2020, 43(12): 3035-3039.

REHEE, XEHH, XFE, & L A5 DSS J5 -2 15 45 1 48 /N R A e ic A2 T A MK AT EA ).
253125 5 IR Z5FE, 2020, 31(10): 1158-1164.

O, BREE. BEHRmEIELS R KR IL-6. JAKSTAT3 {5 538 & HMGB-1 RiEKFEM[]. HEZR,
2018, 33(7): 1297-1301.

TR, N, oM, . ET JAKISTAT (5538 BHR JU 0% 2005t 1R 45 W 98 /) B A5 I B2 A A T2 VR
[0]. FEZ P ZiEHR, 2023, 39(5): 938-945.

Li, H., Feng, C.L., Fan, C., et al. (2020) Intervention of Oncostatin M-Driven Mucosal Inflammation by Berberine Ex-
erts Therapeutic Property in Chronic Ulcerative Colitis. Cell Death & Disease, 11, Article No. 271.
https://doi.org/10.1038/s41419-020-2470-8

o7, Bz, HE. WIS HRT T JAK2/STATS AN IL-23/IL-17 %P4 DSS % S 19 UC HiA/INR
FIAIELD]. Ll RS2 2R (B 22 R ), 2023, 44(3): 423-429.

BER, At SoRAEE 1118875 JAK2/STATS 15 58 Bl eI Ve 45 i 2 AR AL/ BB B [3].
HAE PR I6 &, 2023, 39(1): 142-149.

V4R, PRLIME, . AlSEE R m S R KR JAK/STAT/INF-«B 15 5@ 2], E 250, 2022, 25(3):
406-413.

BRI, R, FET IAK-STAT (5 Sl 0 45 T 8 X HT-29 4l i 4O E AL frasmin [J]. +p B v B2 24515 B 4k 6, 2023,
30(2): 112-117.

FEFE, TTHE, AWM, & SASRERCE AR s S 2 KA AL IL-6/JAK/STATS 15 51l B 1 5%
W], EFAIWETT, 2022, 47(6): 525-530.

DOI: 10.12677/acm.2024.1451545 1235 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1451545
https://doi.org/10.1007/s13277-015-3534-8
https://doi.org/10.1016/j.intimp.2020.106210
https://doi.org/10.1111/sji.12873
https://doi.org/10.3748/wjg.v26.i28.4055
https://doi.org/10.1016/j.pharmthera.2018.07.003
https://doi.org/10.2147/CEG.S208020
https://doi.org/10.1038/s41419-020-2470-8

	中医药调控JAK/STAT信号通路介导溃疡性结肠炎的研究进展
	摘  要
	关键词
	Progress of Chinese Medicine in Regulating JAK/STAT Signaling Pathway Mediating Ulcerative Colitis
	Abstract
	Keywords
	1. 引言
	2. UC的发病机制
	3. JAK/STAT的一般功能及在UC中的调控作用
	4. 基于JAK/STAT信号通路的中医治疗溃疡性结肠炎研究
	4.1. 中药方剂在 UC中的作用机理
	4.2. 中药及其提取物在 UC中的作用机理
	4.3. 中医外治法对UC的作用机理

	5. 小结
	参考文献

