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Abstract

T helper cell 17 (Th17) cells are identified as a
new subset of T helper cells. Their differentiation
is associated with a variety of cytokines and
transcription factors, and they can secrete
a variety of cytokines, such as interleukin
(IL)-17 and IL-22, both of which can promote
inflammation in the intestinal mucosa barrier
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and have a protective effect on organs. Probiotics
have been confirmed to have anti-inflammatory
effects in the intestinal tract, the role of which
may be associated with inhibiting Th17 cell
activity. However, the stable number of
Th17 cells requires the presence of intestinal
symbiotic microbita. This paper will review the
differentiation of Th17 cells and their role in
intestinal mucosal immunity.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: T helper cell 17 cells; Interleukin-17;
Intestinal mucosal immunity; Probiotics; Gut microbiota;
Immunonutrition

Yuan S, Chen QP. Th17 cells and intestinal mucosal
immunity. Shijie Huaren Xiaohua Zazhi 2015; 23(19):
3094-3100 URL: http:/ /www.wjgnet.com/1009-3079/23/
3094.asp DOI: http://dx.doi.org/10.11569/wcjd.v23.
119.3094

D
BT 28 i817(T helper cell 17, Th17)£& 4
SRR I — AP SE B T4 i BB, oAk
’5 SRR T R A F AT A X, Hudk ok
A% (interleukin, IL)-17. IL-22% % #h4m
B@lﬁ% FE 7 FERE R o B AL K e 2R
SR ALARPAER. AR CAIEEERE
AR KAER, HAER 6 K AET 8 5 Bp )
Thl17# %3 A X, 42Th174 3 & 6944
ENE il A G, KA AThl 748
RO 69 AL B B BB RE S 95 P e AR A A —
MEE

© 2015FRINDBEBERETERATAE.

2015-07-08 | Volume 23 | Issue 19 |



KRR B TR LT, BN -17; R
% AR, XENE, REER

B 3R5T: M T A 17(T helper cell 17,
Th17) 2 &5 R XA FH AT, 25
B8 A~%-17(interleukin-17, TL-17). TL-22%4%
K& B, 42 Th1748 868 B F5REAR 3 o R JE 3%
BIAKALIR, KL E &R T Thl 769 8 8B AR
A, VAR S I ¥ HF AT T 40 i T2 AR % v

=, FReziZ. Th1 7SR RBRANIATHE. R
NHIZAE  2015; 23(19): 3094-3100 URL: http://www.
wijgnet.com/1009-3079/23/3094.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i19.3094

0 51

201H 20904 AR, ARHECDA" THH ML ¥ T A BT
3 WA T 4 O AL 1 b 2 43 Ol 7 R 4 i
WRE, Fem 4 NCDA HEhPET4H ML 1(T helper
cell 1, Th1)FITh240/Ml. Thi 4K = Z 1)
BE N7 W 4 & -2(interleukin-2, IL-2)A1T
& y(interferon gamma, IFN-y), 7 FFH
Wk 1 JH A T 1) B 958 s L, B 5 R 4 i 0t
T Bk 7 s A 17 B e 0 A F B R A
U B, MTh2A I 25 55 3 55 5%
%K T4(signal transducer and activator
of transcription 4, STAT4)I& RIS 5 73 W
IL-4. IL-5F1IL-13, fe2EB4RMIFIHETE . 701k
AT A2 e, X N AR A 1 e H 56 28 Sl
BO= A G e, SR X B G M A
B 9% (I 9812 % 77 BRTIL-23 W 4iE 2% 5 7 1Y)
BERE, AT B T IL-23 B 2% B AIC T Th1 748
MILefgl, 43 Th1 740 Bk e AT AL EF . R4
SXof T A KT 440 SR 1R T A e AL T R R B
{EFE 9 M 9% (inflammatory bowel disease,
IBD) ¥ 78 A 52 Th 17 7] & 44 1E [ R 67 i
P AE A, BT h1 74 g BE A8 BH b 5 1 22
i T 3 A5 A% 4 1Y 8 R B ) R B AE
RED R B 5 e Ve LA A Y,
ASCE fU R Th1 724 M 72 )1 6 18 4 % v () A
F B HLA.

1 fAROIR G ERE

¥ % B G P = AR 3 bk 2 2 21, T i i
MEHN TG B AT, FA )R
R H g FTR AR /R 45 (Peyer's patches, PP)

Beishideng®  WCJD | www.wjgnet.com

RN, F. TN 7SR PR REHFHE

e Ny /A )5 A o A B N 1 PRt 6|
CD 4, 4% 0B W0E J5 e UL-2. 1L-3.
IL-4, IL-5. IL-10. IFN-a. #4b4EKETF-p
(transforming growth factor B, TGF-B)%% % F
MR FHEESEFEEMNT. BHEAd
M, SElg A% Y BAR R /- AL = 2235 Fr, Horp
CD4" Th24i i n] 73 WA TGF-B1+ IL-4. IL-5+
IL-6 JZ1L-1055 2 Fh S e RS R -, 76 b5 4
e R IEEE/ER. 1L-4. IL-5. TL-67] Hp[A]
73 SIgA” BN /b NI g A S 41, Mt
SrWRKEIgA, BRI R AR 5 b 5 40
b UL R PRI R A . Rk, [
RN 2 I R S B EEZ S B PP
T8 G 9% S B 5 R AL, R S R PR
MZH A J £ S P05 AR SOIR 40 . MZE i B A
FRR TR IRE J7, Gn i Ak P 4 ks
PR, FOEARAT AL 3 45 F R R Ik R A 247 A
RL, TR SR A A N & ¥4 bt sfE 5 2
T. BikEL4HEMI T RE, AT FIgARI 3,
M 2 5 i I G g3 T ). IR TL-174
it PR ¥ S5 0 FHTL-2 3 40 it [R1 - F BF e b R B T
—FhET I TheH SV ¢, BITh1 740, Thl7474E
T ARG S iE B 2, 5 miE e Ao
JEARA E Y55 2. Th1 740 RERE =28 2 Fham
M AF, BHEIL-17A. IL-17F. IL-9. IL-22.
IL-21. IL-26. 04 fu B W 40 i ) 3
(granulocyte-macrophage colony-stimulating
factor, GM-CSF). TGF-a. IL-9. IL-10701
IFN-y*" A TL-17ARIIL-17F A /& Th17
L BN, 5 RAER R AR B EY)
KA.

2 Th74BREY DML SET

MR 48 T 48 A 1) G 9% RS T Re, T 40 AT 43 o il
BTN 4000 B 14 TA0 A A R 55 M T4 .
HBIPETH M L4 NThl. Th2HMITh1 740,
FoAR Th1 740 B ¥ 43 A A6 T 22 o 240 it 1R 1
LS R F IR FIVE A . TGF-BIAIIL-64 41
RNiEFTh 740 M 4 A 4G K1, (2 Tho
YRR IAIL-23R, 1L-23 5 A2 4 45 & AT s
&5 7 FSTAT3, MM St 12 M Titk 40 A
FITh1 740 4L 4k, 2 A pRRE 2
ZAUFETGF-p1. IL-6W A #[FIL-21, IL-23
HETh17H950 4k, T TGFE-BINIH A A 2 R ik
CD4" T E: AL ATh1 740 f i 1 B 4 A1)

3095

W47 B 08
Th17:2 —#F#¢4
BT 48 o I
B, LA W EAE
JA XA 4 RAR A
Y/, Th17% e
S JE T Re ey T
M e BE AR IE A 7]
F, TH XKA#¥
H B rp e,
12 B # Z e T
TR HAUH 3 &
YR N ERF
FiF, BTl E A
Y P EIETh17
MR B WAL T
By EE
SR F ik B A
F—FHR.

2015-07-08 | Volume 23 | Issue 19 |



RN, F. ThM 7SR RERAHTREE

Wi £RE

Th17%8 fefe it &
89 BF 50— ALALIN
ER-E SR Y
B gm A £,
42 8% T 69 HR A8 A
FTh17%8 L2 M
FEE e m e F R
Wk, Lo
et % A pe A
FHGA A B EF
o bk IR 4R
VAR FLH PR 84
A Bk B
BT B
TR A6 K A

J3aishideng®

WCJD | www.wjgnet.com

H AT N T GF-BIE#ETh1 740 B i 4344 7T g I
I B 20 B DR T N-y AT L -4 1) BEL BB 6 F s
I FE TGF-B. IL-6/#ThO4H M f{IL-23R
Fik LR A SERFTh1 740 fg ™ 4 v ke 55 58
TERM. A FERIR ILE Z TL-23 (1 /) B A&
WLT-5A Thl 748 1 A47E. P Th1AITh2
M B 3 RT3 B N T-betIGATA3, T 5%
M T h 17 28 B 53 A4 1) 3 S5 TR 7 2 B B SR [
FIAZ 3 K (retinoid-related orphan nuclear
receptor, RORyT). STAT3 KT &
[ F4(interferon regulatory factor 4, IRF4).
RORyTHE B4R HIIL-1 7A FNIL-1 7F5E R 1) 5%
5%, HIL-6RIIL-23%fS TAT3 Y _F i /5 th T
7 S RORyTHIRIE!, MSTAT3H K g3 N
e 53 HFFoxp3 MRk, {43 Th1 740 i 1) 41k,
WU G A TR SEAETR F4E IR g H
ANERARIE H, STAT3RIAKP AR W A
b, (H/ZRORYTHIFRIA B B98P, MiFoxp3H]
FIEAKF TR, Th1740M 0 2468 B8 b, I
M UE S TRFAXE Th 1773 4k 1 1F 1) 1 735 7 .
SR G N —FE, Th1 740 i th A7 75
A0 SO HLE DL AE R R IR N AR
S B b Th1 740 i FE 30k, WiTL-25.
1L-27. IL-2. 442 ZED(vitamin D, VicD)¥J%}
Th1720 M) 040 54 14 B HIE A . 1L-25
FEIL-17 5805 H R BRI T A 5 22—, 3 s o™
I T8 3% AR B R RT R M B B R AN
FIBIL-25, HOARETLHHE N AEKK /N
45 Jiar 20 B R 43 BUAIE 52, TTL-25 5 R 1K/ B
A s rp ] R I R ITL-17A R
TEN-y? [H A % TIBD 582 o iiE S21L-25
AE FMTNF. IFN-yAITL-17ARZRE, HiEd
WEECD4™ THIHE 2 IIL-10 Sk DTL-17A R
RORC mRNA)Feik, Ml ia R - R v
CD4" TIa Th1 740 f¥ 4% 4k, IL-2788 S1L-12
[ L N-y (7= 28, {2 Th 14 p it 404k, 1R
et ] B R PR e 0 HIAE F. Hirahara®s™
WFFEUESE, TL-2730%] Th1 740 il i 50 1k 38 L i
FSTATIHBERRALSEIL. TL-2X BUR 1 Th17
ST £ 400 51 1 R D 2 3 ek 41 3 2H 2
YR I FN-y KIL-2752 8™, Vie D iEsE A
PR IhAE, AR R Th 740 i v]
FikVicDRZAK, VieD5 2 Z kL4 5 al i
IL-17A KIL-17F 7= 4. Blimp- 110 2T 44
R B A A R S R, MRS S

3096

IL-10f0 7442, FFMHIIL-17A mRNA. 1L23R
FIRORC mRNAW]FRIE, MIHIH| Thl 740
PR3 186 ATl 202

3 Th74BiRTERA3aIRaY = = ER
Th1740fBE /3 IL-17A IL-17F, IL-22%
Z P R T, Ok e A0 g R T 0 SR A IE S
BE A 1 1t 208 3t | U AR AR, T
Th 174 i 75 i Zh 15 v RS2 1 R A A
fFI T PETAN ML . W bR A . Bt S 42
R E R R R, RS 54
Fr A Tl e R A, WF 78 PO NIE 5 i 1 2 e
i 6 J2 A K& 1 AR A SR Al i, 4 3R
S IR RSP WAIL-6. TGE-BEE4H IR 1, XN
Th1 728Kl BChe 17— & B HR 15 R il
Th 1740 fa T B 8 i R OK B 1 9808 IR 7
K TR - A I IR T S A e R A,
T 38 A 2R AR5 P, (B FELL- 1 74 3 IR Rl B
7 /)N BB 7R eI SEZ R = TL- 17 A 2> S 350 7™
G5 9, FEHEITL- 17 AR 58 iy 25 B 57
FRIAE AL 2 8 5 3 M 0 b e 2 i % %
ERE A RFE AT AL, A ek
P A% 2 T £ (dextran sulfate sodium, DSS)#E IR
/N BRI B b Rz P S8 AR A IE SETL- 17 7] 338K
B O A EEEEE AN AE, N
R BE R ThRECY. AR T E SR/ L-1 74 FE
i 5% J 5 JES B Dy R ) 45 i R AN A R T 5
T RRE A0 IR AR 2R AR T I b RE T, T RS
Thi40 M S RER BE A O¢, IR — B w5t
FITL-17ABR R FICDA" T Aok 31 4 528 B
(/I8 R T8 FF e 3G SR T h 40 Th g 51 B2 58 N
T )4 i 46, HEHEMITL-17 /04T 25 78 A A #6t
T X Th1 40 S h B AN, IL-17FX T 18 &
FOFPE, HALH A, 5 e
SZIL-17F 5 S TGF. 1L-1 &tk R 7 77
Az, XoF I TE 9 RE A B ORI BE . W R I ok
ZIL-22M a8 I #2451 R 1K JE, TL-22%F 4E+F
¥ b FEL o i o 1 L B 2 G B ROAE A,
E FH 2 238 0 B b R K R R AR
RGIHE 2 S BPY. H4b, HirotaZ: P 7t K
PLP Pk EL 45 1 (1 Th1 745 BT Bibk B2 40 A 433
FE S MEIgA, B2 Th1 7/ BB R IA PR
Fr S TEIgA B B0, IE B Th1 740 i 1) S8 4 2
3 Wb TR SR AT ) T2 B AR I R T g A TR A T Bk 1)
FAF.

2015-07-08 | Volume 23 | Issue 19 |



4 fpEFEBEREEEREXNBIOETM 7R
A0

NI i 3 T FR 20400 m®, B 7 4080
[ 2B N2 2, Fe & B 2k
VIRV, WEAR N8 B, AN HoR K L0t
A, Horp FUEBR AT 1 8 e WU AT 1 e 52 %R R
SCHR[37] CARoil X sk A= g 3 5 1 i AH
WAF, X 1E TARRESIH mEH. EiE—b
IR 7 I3 B 2 T R () O T 3 0% &R
SR PR 0E D B FE AR, Qb SRR 4 1
S, WRELAIRRI S g AR AN LI Ak
UL g AR AR B S o A B RUE T R
(B i, A R i S AR B R S 1 3 g R
N a, At OB IE ST 0 SR 40 i 1)
A A 3 TN IR B35 A6 AETh17
YHAR DS IBDYRYT Y, o AR T Rk B AR 1)
BITYER.

4.1 #HABAERTh 7@ M08 5B 1EA
JTIBDA 5 B 23 A A Il AR B A, 2 A B
TRIT AR N —FlRT IR TT 7%, A IR e R
it BRI bR SE R DL R Tk 5 T AR
AP /R RS A B e i 2% RE R AL
AN B, AT OREURZOART: (1) 28 4 1 RE st
WA bR R R Th B, (2)38 S H0 il i2 A\ PEAN TR
AR A AE; (3) a8 AR T A s T ThRg, HF
BIRGT Th 740 ML (1 S B AT . B, —x2
B ) FLRR B v R IL-121 R IE, e it
Th Lt 97 JE A B e i o B v e i, 7 2 A
WA IBDRIE AL b R B, 28 A2 B AT 9 8
b 25 1 96 /N AR A I3 FHTL-23 FITNF-auff) 43
WA, TTL-23 /2 4E T h 1 740 B 384 56 AN 534k 1) 7
PR 2R, DR A 2 2 TR e e TL-23 1) 0 T
BT HERITL-17 7 7= A, M o503 i 3 48 R
. TGF-BIFIIL-6 1] {2 i2F 4l HET Ik E2 40 B 4316
NTh1740M0, 185 Treg/Th17 V-5, 4 W0
(1) 98 R F-1L-17, {3 B B ey Fl 98 0E 1K
A, T 2 AE R e E I G I Tre g AT h1 40 P 1) %4
I Th1 740 M (135 14 S5 B Tre g/ Th1 714,
e 1 2 RER TP, Rk Treg/Th17—H
Jtr, BA B SRR Tre g B /b F1 5y
WAMIE R R F I Th1 738 2 3% [F] 5 5001 B 45 457
Th17 A BERLA— M AE P HE A, I 28 A
B IS E AR Th 1 740 MITL-17 (1 B m & B HT R
YEH.

4.2 MpiE A HESTTh 74 fe iy a8 b

Beishideng®  WCJD | www.wjgnet.com

RN, F. TN 7SR RERREHFHE

A 2 Th1 74 i %5 & 1) Fe e 75 22 i S AR T
(AEAE, BF 7 CAIE S LE B A 29897 OB
PP EE AE K /N R TE H Th1 748 il %= 3
SR> B I RS 5 Th1 7240 Ml 1)~ 4
FERFER NI (1) ANFIEGEDNAET
TLROEARHERFTh1 740 i 5 & (1) £ €, fETLR9
G Z /N RS h IS LE A T h 17 48 sk
A, SFEURGL LN, kR WL Th1 740
Hrg AR E X P A B AR 22 BUARE ™Y (2)
KEFLAFEFIATPHZTh1 740 ) — N E
B TR, @i s s mmEENATPIA]
W4 fAE Th1 740 Mo ) 2 2. SFBR ARl
W — R LA . XFSFBRIWT 7T HF R B, SFB
M H 2 S 8UNETh 1 740 i 802 1k,
JCALH] AN A, H arEN TGF-p1IAIIL-6 7] BE
JNSFBi% FTh1 741 i /AL I R R 31 iz,
Ji 38 4 A T R AR ZE FETh 1 740 i % B 0 i R 4%
G BRI 1 56 7 806 e 738 o B 1)
TREEH.

5 REEFNMETN7MRE SN

o W E TR T AL R TR A W R E SRS T
25, HA RIFIE SRR AUR. Suzuki%E R 7T
RIN, RRTAR G LIFE S Yo 8 FRHIFNRTT ) &
BRIRIE R E I SRR MR G AL IS
Tr SCHF BB ARG G TF RORE R A TUFR W 2 [
S, TN G2 E R 700 PEAR A 5 My T Jak
M08 5 75 S Th1 740 MR Z A 0%, Sl il ae
BRI AR IL-6 ) K1, FEAET GF-BAFAENE L T
RORyTHIL-17F ik 58, 45 R A IR SL
TGF-BXf JRIECD4" THH M 4 N Th1 741 ke
FEEEEM. WA, A0 7R & R
2 AN R 7 I i S o 9 1 # S R FRORY T
FIHITh17 mRNARIZ L AL AM S Th1 7402 1)
SR, M\ A0 A B SR 3l E ] N, FALE
/NERSZE T AF BE S, RS R R — PP AR 75
IR, e NORHI A, 38 B HIAE el s
7, AAFEYeh S5 5T R I, b 704 R I
AT VAR W SRE S, £ 280 Rl 1 98 S
N, A AERE SR TGE-B1. IL-6. IL-17AKIFKIX,
KRG TR R IR E TR SO I RS G AN R
IL-17AA 5 RAE M.

6 5k
Th1 728 2 3 4F R A LA — T B Al B B4 T

3097

WA # A 5
AL FALELT
Th17 %8 Be49 B 45
WE e S 77 64
B, ZLIRAREHR
oy 8 BE T b 4w
fo T B0 % e
FEEEET W
W& I LA
FERETh17 4m i3k
TR om, Bt
-y

2015-07-08 | Volume 23 | Issue 19 |



RN, F. ThM 7SR RERAHTREE

Wi2REE

A X3 Thl74m e
4 17 56 I 09 Se 5
R T BN
Wit, MR B R
T AE A —FFF TR
Th17 48 fe 4 & %4
FF BB IF
KR x, £°T
AT HARF
REo &4, i@
T % hThl 748 e
BRI R
BREFREFA
JEE A A, e
IR —
Fa5& 3L

J3aishideng®

H, fhRE > W2 FhAHMLIN 1, (ETE 3 AN YE RIS
P JORE S N IR v R A AR Th17(09>
32 2 Pl IR ZR HOREI, L RRON Ji 286 1 e 5 e B
TR E A, (H 2 HEEE N Th 740
R RV 7, REE N2 5% KR
HiA5 43, PR Th 740 L R 5367 7T REME 9 —
ANH IR IT B AR OR SR M T T RE 1 AR Rtk
JE&. TR RIFR AR o e 8 TR AT B (K
JEHT S, AT LUEL T Th 740 j 8 5 R IE
XTEFHPE SRR . IBDEFZR B 218
PR A= HOAE R (B Th 74 i 73k F 48 i P
T HXT) S, BEREMS B (2 2k 20 A 2B,

WA

B B e REIMIAE L, BT DL RS i Rt B

Th1 74080 KR E kb i 8 1) 200 B 1
IPIEA Ryt — P TT.

7

B3R

1

10

WCJD | www.wjgnet.com

Basu R, Hatton RD, Weaver CT. The Th17 family:
flexibility follows function. Immunol Rev 2013; 252:
89-103 [PMID: 23405897 DOI: 10.1111/imr.12035]

Schmitt N, Ueno H. Regulation of human helper
T cell subset differentiation by cytokines. Curr
Opin Immunol 2015; 34: 130-136 [PMID: 25879814
DOI: 10.1016/.c0i.2015.03.007]

Becher B, Segal BM. T(H)17 cytokines in
autoimmune neuro-inflammation. Curr Opin
Immunol 2011; 23: 707-712 [PMID: 21907555 DOI:
10.1016/j.c0i.2011.08.005]

Bedoya SK, Lam B, Lau K, Larkin J. Th17 cells in
immunity and autoimmunity. Clin Dev Immunol
2013; 2013: 986789 [PMID: 24454481 DOI: 10.1155/
2013/986789]

Alonso C, Vicario M, Pigrau M, Lobo B, Santos
J. Intestinal barrier function and the brain-gut
axis. Adv Exp Med Biol 2014; 817: 73-113 [PMID:
24997030 DOI: 10.1007/978-1-4939-0897-4_4]

Qiu Y, Yang Y, Yang H. The unique surface
molecules on intestinal intraepithelial lymphocytes:
from tethering to recognizing. Dig Dis Sci 2014; 59:
520-529 [PMID: 24248415 DOI: 10.1007/510620-013-
2933-1]

Gutzeit C, Magri G, Cerutti A. Intestinal IgA
production and its role in host-microbe interaction.
Immunol Rev 2014; 260: 76-85 [PMID: 24942683 DOL:
10.1111/imr.12189]

Peterson LW, Artis D. Intestinal epithelial cells:
regulators of barrier function and immune
homeostasis. Nat Rev Immunol 2014; 14: 141-153
[PMID: 24566914 DOI: 10.1038 / nri3608]

Corthésy B. Role of secretory IgA in infection and
maintenance of homeostasis. Autoimmun Rev 2013;
12: 661-665 [PMID: 23201924 DOI: 10.1016/j.autrev.
2012.10.012]

Busman-Sahay KO, Walrath T, Huber S, O'Connor
W. Cytokine crowdsourcing: multicellular
production of TH17-associated cytokines. | Leukoc
Biol 2015; 97: 499-510 [PMID: 25548251 DOI:
10.1189/ilb.3RU0814-386R]

3098

11

12

13

14

15

16

17

18

19

20

21

22

Zhang C, Zhang X, Chen XH. Inhibition of the
interleukin-6 signaling pathway: a strategy
to induce immune tolerance. Clin Rev Allergy
Immunol 2014; 47: 163-173 [PMID: 24647663 DOI:
10.1007/512016-014-8413-3]

Acosta-Rodriguez EV, Napolitani G, Lanzavecchia
A, Sallusto F. Interleukins 1beta and 6 but not
transforming growth factor-beta are essential for the
differentiation of interleukin 17-producing human
T helper cells. Nat Immunol 2007; 8: 942-949 [PMID:
17676045]

Shabgah AG, Fattahi E, Shahneh FZ. Interleukin-17
in human inflammatory diseases. Postepy Dermatol
Alergol 2014; 31: 256-261 [PMID: 25254011 DOI:
10.5114/ pdia.2014.40954]

de Wit J, Souwer Y, van Beelen A]J, de Groot R,
Muller FJ, Klaasse Bos H, Jorritsma T, Kapsenberg
ML, de Jong EC, van Ham SM. CD5 costimulation
induces stable Th17 development by promoting IL-
23R expression and sustained STAT3 activation.
Blood 2011; 118: 6107-6114 [PMID: 21926348 DOI:
10.1182/blood-2011-05-352682]

Ahern PP, Schiering C, Buonocore S, McGeachy
M], Cua DJ, Maloy K]J, Powrie F. Interleukin-23
drives intestinal inflammation through direct
activity on T cells. Immunity 2010; 33: 279-288
[PMID: 20732640 DOI: 10.1016/j.immuni.2010.08.
010]

Isono F, Fujita-Sato S, Ito S. Inhibiting RORyt/
Th17 axis for autoimmune disorders. Drug Discov
Today 2014; 19: 1205-1211 [PMID: 24792721 DOI:
10.1016/j.drudis.2014.04.012]

Li P, Spolski R, Liao W, Leonard WJ]. Complex
interactions of transcription factors in mediating
cytokine biology in T cells. Immunol Rev 2014; 261:
141-156 [PMID: 25123282 DOI: 10.1111/imr.12199]
Huber M, Lohoff M. IRF4 at the crossroads of
effector T-cell fate decision. Eur | Immunol 2014;
44: 1886-1895 [PMID: 24782159 DOI: 10.1002/
€ji.201344279]

Sawa S, Lochner M, Satoh-Takayama N, Dulauroy
S, Bérard M, Kleinschek M, Cua D, Di Santo JP,
Eberl G. RORyt+ innate lymphoid cells regulate
intestinal homeostasis by integrating negative
signals from the symbiotic microbiota. Nat
Immunol 2011; 12: 320-326 [PMID: 21336274 DOI:
10.1038/ni.2002]

Nishio J, Honda K. Immunoregulation by the gut
microbiota. Cell Mol Life Sci 2012; 69: 3635-3650
[PMID: 22527722 DOI: 10.1007/s00018-012-0993-6]
Su ], Chen T, Ji XY, Liu C, Yadav PK, Wu R,
Yang P, Liu Z. IL-25 downregulates Th1/Th17
immune response in an IL-10-dependent manner
in inflammatory bowel disease. Inflamm Bowel Dis
2013; 19: 720-728 [PMID: 23429464 DOI: 10.1097/
MIB.0b013e3182802a76]

Hirahara K, Ghoreschi K, Yang XP, Takahashi
H, Laurence A, Vahedi G, Sciume G, Hall AO,
Dupont CD, Francisco LM, Chen Q, Tanaka
M, Kanno Y, Sun HW, Sharpe AH, Hunter CA,
O'Shea JJ. Interleukin-27 priming of T cells
controls IL-17 production in trans via induction
of the ligand PD-L1. Immunity 2012; 36: 1017-1030
[PMID: 22726954 DOI: 10.1016/j.immuni.2012.03.
024]

2015-07-08 | Volume 23 | Issue 19 |



23

24

25

26

27

28

29

30

31

32

33

J3aishideng®

Anderson AC, Sullivan JM, Tan DJ, Lee DH,
Kuchroo VK. A T cell extrinsic mechanism by which
IL-2 dampens Th17 differentiation. | Autoimmun
2015; 59: 38-42 [PMID: 25725581 DOI: 10.1016/
jjaut.2015.02.001]

Chang SH, Chung Y, Dong C. Vitamin D
suppresses Th17 cytokine production by inducing
C/EBP homologous protein (CHOP) expression. |
Biol Chem 2010; 285: 38751-38755 [PMID: 20974859
DOI: 10.1074/jbc.C110.185777]

Salehi S, Bankoti R, Benevides L, Willen J, Couse
M, Silva ]S, Dhall D, Meffre E, Targan S, Martins
GA. B lymphocyte-induced maturation protein-1
contributes to intestinal mucosa homeostasis by
limiting the number of IL-17-producing CD4+
T cells. | Immunol 2012; 189: 5682-5693 [PMID:
23162130 DOI: 10.4049/jimmunol.1201966]

Speck S, Lim ], Shelake S, Matka M, Stoddard J,
Farr A, Kuchroo V, Laouar Y. TGF- signaling
initiated in dendritic cells instructs suppressive
effects on Th17 differentiation at the site of
neuroinflammation. PLoS One 2014; 9: 102390
[PMID: 25072375 DOI: 10.1371/journal.pone.
0102390]

Persson EK, Uronen-Hansson H, Semmrich M,
Rivollier A, Hédgerbrand K, Marsal ], Gudjonsson
S, Hakansson U, Reizis B, Kotarsky K, Agace
WW. IRF4 transcription-factor-dependent
CD103(+)CD11b(+) dendritic cells drive mucosal
T helper 17 cell differentiation. Immunity 2013; 38:
958-969 [PMID: 23664832 DOI: 10.1016/j.immuni.
2013.03.009]

Blaschitz C, Raffatellu M. Th17 cytokines and
the gut mucosal barrier. | Clin Immunol 2010; 30:
196-203 [PMID: 20127275 DOI: 10.1007/s10875-
010-9368-7]

Geremia A, Jewell DP. The IL-23/IL-17 pathway in
inflammatory bowel disease. Expert Rev Gastroenterol
Hepatol 2012; 6: 223-237 [PMID: 22375527 DOI:
10.1586/egh.11.107]

Monteleone I, Pallone F, Monteleone G. Th17-
related cytokines: new players in the control of
chronic intestinal inflammation. BMC Med 2011; 9:
122 [PMID: 22082127 DOI: 10.1186/1741-7015-9-
122]

Monteleone I, Sarra M, Pallone F, Monteleone G.
Thl7-related cytokines in inflammatory bowel
diseases: friends or foes? Curr Mol Med 2012; 12:
592-597 [PMID: 22515978]

O'Connor W, Kamanaka M, Booth CJ, Town
T, Nakae S, Iwakura Y, Kolls JK, Flavell RA. A
protective function for interleukin 17A in T cell-
mediated intestinal inflammation. Nat Immunol
2009; 10: 603-609 [PMID: 19448631 DOI: 10.1038/
ni.1736]

Korn T, Bettelli E, Oukka M, Kuchroo VK. IL-17
and Th17 Cells. Annu Rev Immunol 2009; 27: 485-517
[PMID: 19132915 DOI: 10.1146/ annurev.immunol.
021908.132710]

Zenewicz LA, Yancopoulos GD, Valenzuela
DM, Murphy A]J, Stevens S, Flavell RA. Innate
and adaptive interleukin-22 protects mice from
inflammatory bowel disease. Immunity 2008; 29:
947-957 [PMID: 19100701 DOI: 10.1016/j.immuni.
2008.11.003]

WCJD | www.wjgnet.com

35

36

37

38

39

40

41

42

43

44

45

46

RN, F. TN 7SR PR REHFHE

Hirota K, Turner JE, Villa M, Duarte JH, Demengeot
J, Steinmetz OM, Stockinger B. Plasticity of Th17
cells in Peyer's patches is responsible for the
induction of T cell-dependent IgA responses. Nat
Immunol 2013; 14: 372-379 [PMID: 23475182 DOI:
10.1038/ni.2552]

Macpherson AJ, Slack E, Geuking MB, McCoy
KD. The mucosal firewalls against commensal
intestinal microbes. Semin Immunopathol 2009; 31:
145-149 [PMID: 19707762 DOI: 10.1007/s00281-
009-0174-3]

Tanabe S. The effect of probiotics and gut
microbiota on Th17 cells. Int Rev Immunol 2013;
32: 511-525 [PMID: 24094077 DOI: 10.3109/088301
85.2013.839665]

Kisseleva EP. Innate immunity underlies
symbiotic relationships. Biochemistry (Mosc) 2014;
79:1273-1285 [PMID: 25716721 DOI: 10.1134/S000
6297914120013]

Peterson CT, Sharma V, Elmén L, Peterson SN.
Immune homeostasis, dysbiosis and therapeutic
modulation of the gut microbiota. Clin Exp
Immunol 2015; 179: 363-377 [PMID: 25345825 DOI:
10.1111/ cei. 12474]

West CE, Renz H, Jenmalm MC, Kozyrskyj AL,
Allen KJ, Vuillermin P, Prescott SL. The gut
microbiota and inflammatory noncommunicable
diseases: associations and potentials for gut
microbiota therapies. | Allergy Clin Immunol 2015;
135: 3-13; quiz 14 [PMID: 25567038 DOI: 10.1016/
jjaci.2014.11.012]

Gad M, Ravn P, Seborg DA, Lund-Jensen K,
Ouwehand AC, Jensen SS. Regulation of the
IL-10/1L-12 axis in human dendritic cells with
probiotic bacteria. FEMS Immunol Med Microbiol
2011; 63: 93-107 [PMID: 21707779 DOI: 10.1111/
j-1574-695X.2011.00835.x]

Ghadimi D, Helwig U, Schrezenmeir J, Heller K]J,
de Vrese M. Epigenetic imprinting by commensal
probiotics inhibits the IL-23/IL-17 axis in an in
vitro model of the intestinal mucosal immune
system. | Leukoc Biol 2012; 92: 895-911 [PMID:
22730546 DOI: 10.1189/1b.0611286]

West CE, Jenmalm MC, Prescott SL. The gut
microbiota and its role in the development of
allergic disease: a wider perspective. Clin Exp
Allergy 2015; 45: 43-53 [PMID: 24773202 DOIL:
10.1111/ cea.12332]

Ivanov II, Frutos Rde L, Manel N, Yoshinaga K,
Rifkin DB, Sartor RB, Finlay BB, Littman DR.
Specific microbiota direct the differentiation of IL-
17-producing T-helper cells in the mucosa of the
small intestine. Cell Host Microbe 2008; 4: 337-349
[PMID: 18854238 DOI: 10.1016/j.chom.2008.09.
009]

McDermott AJ, Huffnagle GB. The microbiome
and regulation of mucosal immunity. Immunology
2014; 142: 24-31 [PMID: 24329495 DOI: 10.1111/
imm.12231]

Farkas AM, Panea C, Goto Y, Nakato G, Galan-
Diez M, Narushima S, Honda K, Ivanov II.
Induction of Th17 cells by segmented filamentous
bacteria in the murine intestine. | Immunol
Methods 2015; 421: 104-111 [PMID: 25858227 DOI:
10.1016/j.jim.2015.03.020]

3099

W@ 15 F M

A X sFThl 7
i, A
A6 B gm g AT
Th17%m it é4 %
. VAR IR,
%I Th17 %8 feL ey
PACE i
B Z2 R @R
7, iR, A
2R Z
AR 0G i A, B
#BIKIF R T HiE
Th17 48 it 648 %
FuiR.

2015-07-08 | Volume 23 | Issue 19 |



RN, F. ThM 7SR RERAHTREE

J3aishideng®

47  Suzuki D, Furukawa K, Kimura F, Shimizu H, 23166761 DOI: 10.1371/journal.pone.0049739]
Yoshidome H, Ohtsuka M, Kato A, Yoshitomi H, 49 Monk JM, Jia Q, Callaway E, Weeks B, Alaniz
Miyazaki M. Effects of perioperative immunonutrition RC, McMurray DN, Chapkin RS. Th17 cell
on cell-mediated immunity, T helper type 1 accumulation is decreased during chronic
(Th1)/Th2 differentiation, and Th17 response experimental colitis by (n-3) PUFA in Fat-1 mice.
after pancreaticoduodenectomy. Surgery 2010; J Nutr 2012; 142: 117-124 [PMID: 22131549 DOI:
148: 573-581 [PMID: 20227099 DOI: 10.1016/j.surg. 10.3945/jn.111.147058]

2010.01.017] 50  Yeh CL, Hu YM, Liu JJ, Chen W], Yeh SL. Effects

48  Monk JM, Hou TY, Turk HF, Weeks B, Wu of supplemental dietary arginine on the exogenous
C, McMurray DN, Chapkin RS. Dietary n-3 advanced glycosylation end product-induced
polyunsaturated fatty acids (PUFA) decrease interleukin-23/interleukin-17 immune response in
obesity-associated Th17 cell-mediated inflammation rats. Nutrition 2012; 28: 1063-1067 [PMID: 22673595
during colitis. PLoS One 2012; 7: 49739 [PMID: DOI: 10.1016/j.nut.2012.01.014]

Yok 3R WG A

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569 20154 FRL I B 18 Hi i
THARA A A

L4 ‘iﬁ tE\ o

(ERFATFWRE L) AAXTHBL

BHIR AFIESCH IS NERE RS . EAMES B Mbs. bkt Siv, MU S im, B8R
Wtip, B T iESsc, EE oy, ShkiEdtia, M kpo, # BHig. sEHARES HLS, kg MBS HiKg, mLABES &
ML, lepm(/3 5 91/min) <+ E%(1X #$3%) <60 = Bq, pHANGE HPHELP", H pylori NREE FGHP, T1/24 685 %
/28T , Vmax A BEVmax, p N5 9. FHRMAR I, FAMERR. WAEEhh T 240 E4 S
A, AR WA, AR, Wikl BN B (Helicobacter pylori, H.pylori), llex pubescens Hook, et Am.var:
glaber Chang(fiv %34 71 RIRELR); W HIK;, — G247 5 (FEAR B, % mean, FrilEZESD, FIGK:, 465
FINEZP, FHK B Hr); (S 2 R FR BRI G 3R . TR B4 5 (N, O, P, S, d, I)Win-(normal, 1F),
N-(nitrogen, %), 0-(ortho, 48), O-(oxygen, %8, > A B), d-(dextro, 47 JE), p-(para, %), il {fn-butyl acetate(Hi
R IE T Bg), N-methylacetanilide(N-FF 3 Z. it 4 %), o-cresol(4F F ), 3-O-methyl-adrenaline(3-O-F 3L 5 -
R Z), d-amphetamine(47 ie %K A %), /-dopa(7c ie % (), p-aminosalicylic acid(3f & IEKMIR). 1 T F K4
Hin vitro, in vivo, in situ; 1bid, et al, po, vs; FANCFRHR N &, Wm(F &), VIER), FO), pUEN),
W), v(EFZ), QGVE), E(FaIAF L), S(HIAR), (I 18]), z(BEiS 1L, kat), (3R KiRE, C), DORYGIE, Gy),
AR FE, Bq), p(# BE, AR &, g/L), c(GKEE, mol/L), o(AA 44, mL/L), w43, mg/g), b(F =
JE IR FE, mol/g), I(KFE), b(%E D), A(F ), d(5FE), R(EAR), D(EAR), Towes Conawr VA, Ty CIZ5. FEH 538
W H/NSRUE, Wras, c-myc; BRI KE B4, WP163EH.

WCJD | www.wjgnet.com 3100 2015-07-08 | Volume 23 | Issue 19 |



