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Abstract: Bronchial asthma is a global respiratory allergic disease, with the rising incidence of bronchial asthma in
children. It has seriously affected children’s growth and mental health, and even may be life-threatening. But its
pathogenesis has not fully elucidated so far, and the traditional view is that the disorder of Th1/Th2 balance plays an
important role in the onset of asthma. But with the study of other T cell subsets besides Th1 and Th2, we gradually find
that there exists a close relationgship between CD4"CD25" Regulatory T cell (Treg) and asthma. Glucocorticoid-induc-
ed tumor necrosis factor receptor (GITR) is one member of Tumor necrosis factor receptor (TNFR) superfamily, and is
highly expressed in CD4 CD25" Treg. When combining with its ligand GITRL (Glucocorticoid-induced tumor necrosis
factor receptor ligand). They can not only enhance the activation and proliferation of T cell, enhance the effect of
MAPKs and NF-kB, but also inhibit the function of CD4'CD25" Treg cells. GITR/GITRL signal is beneficial to anti-
tumor immune and antiviral immunity and plays a complex role in the regulation of the immune system.
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X##i7: GITR; GITRL; /A% BEmG

1. GITR-GITRL BI%E#
GITR X #ir4 N TNFR B F EITENE S % 53

(The activation induced members of the TNFR super-
family AITR)EYE JIRd IR FE R 1 52 448 KR A 18
(Tumor necrosis factor recpertor superfamily member 18,
TNFERSF18), 1997 4 Nocentini 25 1k W32 1 56K
P B /N B T 2% 22 98 4 i vh B D e B i /) B
GITR. /NRAIAZEM GITR/GITRL [I[REIJEMERE A
50%~60%. GITR #&—/NH1 228 NERFERI K1 E &
P EBREIPEER S, X FE N 66,000~70,000,
BT 1 SRR e, HAHOCEE € 7 T 1p36.3, £
TSAGNET, W3 AR ANk, AT 4 Yatt
— /N B AR A, 5B DX BRI 4 P 4 L ) 4
W, SRS gD . GITR HIMAMNX A 3
NEEEMREAR AL IX . GITR M4WhEE
X, AREdSEEaRBRHET, AEmh
O XA — BRI FIVR X 35, MYfi Siva. Siva
T Bel-2 SRR R B R A B F7E6E). GITR 40
JfL 5T X 385 TNFR () HAR R 07, B335 CD27. CD134.
CD137. OX40, 4-1BB %A AR KMFEPEES. A%
GITR JHFECART 1999 47 Bl w3k, /MR
GITRL 2 2003 #E4% Tone 25 Al Kime %5 [ & B,
GITRL tHJ& T TNFRSF, HHEN T 1923, £— 4
4T B 20,000 1 11 RES IR AT, A
GITRL & — =54k, (Ha2tn] DU kel RN
Hihm 2 BAE, Am/NRE GITRL RIH X
A, GITRL /& N i fIH3E X, — AN X
.. —A COOH ¥l 4Hfush X k4 s . GITRL (¥
K IXIH 5 OX40L AHECEEAT, (H2 P A 1R i AR
Y. WFLSIY) GITRL 3% XA 1R A AR BLE:
AHIE A% 5 E-x-M-P-L-x(2)-S-x(2)-Q-x-A-x-R-x(2)-
K-x-W-LF,

2.GITR/GITRL B9 %

GITR 7E AZEA/INR ) CD4"CD25 Treg 41l 1755
BRETRemEIA, EiHhEREE28mM, 7EH b
IR 4R (Bn CD4"CD25 7, CD8'CD25 A1 CD8'CD28 T
4y A K I #RiE K. GITR 7E CD4'Ail CDS'T
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BN M R A AR, HRIVEMEREIE Y GITR.
KB4 # GITR mRNA J2& 7E 40 B iis 4k f5 AR E VT 2%
FEACH T AR NK 40 =ik Bt GITR
B 7 T 4R NK 4 478 R 40 i R Rk, a4
JERYHf. rER4EH. B 4. EVE4H. NK 44
FRAN AT AR 40 fER L gn i RIS
T 40 —FELESAL)G . GITR tAE7Em: B Rl A4n
i AR, PRPRE e R b A A B . I AME
ZIN BRI N S 110 55 6 S 1 0 1) 2E 23 R B JER A s 2 e
) GITR mRNA [KIE. FEEPE, ARG
KU GITR /£ T 4l EHRIE T AR RIE KT AL
FHIE, HEBERRES A FHA . Lietal SkiE T
ek e 1 7 22 8 28 PRI N AR () CD4A'T 2t i LU fgk R
A %o} 8 2 2 02k B v | 1) GITR, M H. GITR HI3IA 590
FERISM, T, P. Lahey %5 R BULE S B50 0 25 KL A
&, GITR 7£ CD4™ T 4 b 1 Efih ik & LR 1
SBEHEFE, B, Wilde 254]1E T 7F Wegener’s A%
Jibp i B R, CD4'CD25'T 4 i 220k & 5 5 1)
WA, Leetal Z5400E TSI RGMELL BT
I BFRNT GITR RIS R AT B 2
T ZpE PR I )L IE RO R AR EL, T A
A R GITR-mRNA Fik & b1, Xt
R GITR FIRAEHLET)REH5 % A M G
2% (1) 20 BB G A0 K P 9%« GITRL AE £k FIFE
b PR B2 2 41 (Antigen-presenting cells, APC)H
P RIE,  AHE AR R B BE A SR 48 i (Dendritic
cells, DO)4HE4E . F 4N DC AT/, B 40 A1 A%
4t mRIA ) GITRL 78 _F Bz 40 oo i 5,
TR AR A R IE A b g pel®. B GITRL i
MURR — e, HFBRIAAEFH S APC |, HIH
BCR. CD40 ZAIAM Toll F£5244&(Toll-like receptor,
TLR)J5, GITRL MI3KiA FiH. OX40-L, 4-1BB-L 7
#E R APC _EATIUAE], {HEL TLR Hl3 APC i& L),
EATZRIE T EIEP. S R4 CD86
FHEE, PSR TLR BISOFBA SEm e bR i
DC [#) GITRL M)k, JmERIEUE &b 7] BAIE
IR RS T /N BRPR) Ml A O B SR A
B e, U VRIS 7R R R Ak R4S DC gi i ik
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A3 WS BRI ) GITRL (5 2", GITRL R
SERGPNESYiS 3 A R QK= ST I )
ik, FEHRIE 1, GITRL 76 A\ 0000 W ¢ 25 b
AR, FEERANN . PR AN i 2RI, AR/
PR 1 7 AT AT RS BEARAA TR0, ik i R GE 1)
N B GITR A GITRL [{)3ik, 35 5
2 Y, GITR/GITRL 7EZH 23 (#3437 H A1 i A
B84t

3.GITRE Treg 9% &

Treg s& HA SRR 2 15 DIRER T MR, B
AR H A TCReE . Treg 42 T R E:
KARYAT T 41 ffi(Natural regulatory T cells, nTreg) A f
&R T 41 iE(Adaptive regulatory T cells, aTreg),
Ja EEAHE T ALY T 40M0F0 T 4HBI40HE 3. nTreg
1 33 LR 1 SCHR/A 55 DR R e % 53¢ (K] 1~ (Foxp3) 1
#7KF IL-2Ra $(CD25). nTreg 75 Ji% it H B &4t
JR 5 T M AR R, JE 4 - 2 i ke ) O UK $E AR
H, T aTreg 4HMIRIE T4 ML, B E St A S
PEPUEIL A S AR, I 2 WA i S R 5 e
PEMHRRP, Treg LI 4> T 435 GITR, Foxp3,
CD3, CD25, CD62L, CD69, BTLA, GITR, ICOS,
Neuroplin-1(Nrp-1)#1 PD-1 5. fE A2, GITR fJ&KIA
Xt Treg B M RYER . $T GITR HUik(DTA-1)fE
R4 GITRL I, AIVEER Treg 4R f) 40
WEPE, PR Treg 4RSI BECE T L Fs GITRL
RGN T 4R SN . GITR A1 GITRL
HE AR FH AT Treg 4L AOHMHI D AE . GITR/GITRL
RGWEA LT RERINLS . b iR & SR Uk 2
GITRL fif’% 1 GITR #Ji&4L, If LR 7645 ICAM-1.
P ik#EER . E IBFEREMIN D T HIREKF. AR
UEB GITR V& 6A5 5 75 CD3 4l i Ae 115 P IE £ 3 F0
E EHFRIIFRIE, 1M GITR-FC fl& 5 H Be s> iliHs 1)
SNE A AN /D 1 ok B 3R AL S B AT 4E A AR T
K—HlHl Foh— MR ZINN GITRL &2 —12k
ARG B2 BIVE R, 7E2RIA8 GITR F4H A anbk B2 40 A«
vh P L 4T i R B A% 4 B B 95 H R R 1R R PO
GITR/GITRL ‘3] Treg #i /F F S5 ML H 1T ik
BRI E . Joetham A% K Pl GITR F5{ Treg
HR IR B> R AR C-Jun 22 25 v P (RIS 330E
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A0 EE I INK) B3 AL . A AT GITR BeAAE 44 41 )
B Treg J5, INK MIBFRRIGIGIN T, (EZ40MAk (5
SRR (1S ERK 30#% P38mak JE¥A . K
KAdi I SP600125-INK 3@ #% (1l 7], #0) GITR
S INK HIBERRA . SRS R AR 4 INK B i
BRI Cjun, RINILAEET AT 1 /NER T Treg (1507
DUSEPIH RERTI H K, (H2AE INK B3 GITR HRFET
AN ARSI . ) INK BRI RIS, s
1 GITR i 51 Treg MR S ThREH K A2 T 58 440
MR, RISE Ak S T Il i SO S T s 2 Ak ok
) CD4"CD25 T 4H 3458 . DRIk, ] DAFRENT H INK
R LE Treg AUAMMINE A I/ D ik #5 E EM1E A
B9, Khom ZEWF 50 W] Treg n] &M #0H) 1L-2 1)
FEASKR B A A HIE A, HEM PR GITR 3Ri%,
BEAR BN, T 4 ARG A R LS 5, DTS 240 i) 2
T M f/E R . Rk, DTA-1 BUH Treg 4
TETERI TR AL ¥ GITR f# CD48 T 4H
W iEAL s, PeAEE A IL-2, R GITR fIZRik
BB, XFRIEME NG GITR ik —S e it
CD4" %N T ARG IGTE, X Treg 4L 2 i
Fire P, By, Treg 40 b GITR 2 %14
J& XCRTHUTH Treg 20 B Se g #IAE A, AT TR B— A
PEI RN . GITR fil K AERO T 4HMRE TS 1b— 5%
REARF S PR X e G 2 HU0 ) s S Il 2, 3K 2% B AN [R] T
CD28 iEAL @R, 5 A 7E K B GITR fil % B
WOE Treg Z0MANAE 518 2%, GITR WhIEfl & 1) Treg 4H
P R BURL R B AT R XA B BRI . AP,
PRAMRIR R BT, Treg NI GITR HIflE 2G40
T S JE K . GITR fi & J5, Treg 4040
A FIE AL AR R 1. 534, GITR BRI
(1) Treg 4HMIKR 22 B R TCREIRTS, FHAAHESH . Treg
MR ELE GITR—/~/D R & E k> 7R GITR
7F Treg MBI R P EIAEBE/ERH . GITR filt K7 Treg
SN MAR AR A 3 AUER: 1) B HIANS] Treg
Y A A HOTE s 2) AN T 4% Treg (40
SN R RUBPE AR 3) Treg ZHAR I AE AN 2!,

4. GITR-GITRL B35 {ER

H Rl 7t %8, GITR/GITR RS0 1EN T 40fT%
LRSS, 5 T 26N S0ES —EiRT
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T RS AIIESE . GITR (B FRIRIEIE I T T 40
Jifl 3244 (T-cell receptor, TCR)fith % ) CD4"CDS8"T 4l il
AL ANIE 5 . B 7032 B P GITR FI4T CD3 B4t
) Ab TR LY Bl B BT CD3 AR A B AL = 4 2 1)
IL-2 1 IFN-y, ifEFHEEEREN T 4G isid. ©
ZRAFSEH & CD28 AR /& CD80. CD86 14k & REFE MK
T 4SO FHE, ST ARSI R = A o
LI TIL-2, IXPEEERE T T 4IRS 3 gt Bl
P91, {H GITR [ B[RRI 34/ B0 F- Lk CD28 BEAIE,

HMWART ERUEHE AR —X GITR—/—H
CD28—/—/NER itk 2 45 e B O A FE R W2 CD3
TL-2 i 5055 R I i (W 7 rh /D T M CD3 $i4%),

CD28 sk Z AR E T T 2 iiEfl, A0
B GITR Hl5e 440 7 T 0S4k B9, sk, wF
FUALIREE 2 25 b K A AE T 20 B B rh (R RE R, R
B GITR filt R BUH 1 HA S0 % iiik], 4800 CD28
il 5 R R IE I S B RLRE, X478 CD28 il GITR
BRI AN . 5 GITR/GITRL —FE & 3 30384
(IEH CD28-B7 FRM I A A F1— Le 20 7 2 ¥R ik =
FETZI TNFR KB 01, @ CD27. CD30.

CD137(4-1BB). CDI134(0X40)f1 HVEM %5, H4h—
LeRF 5T F B, GITR #£ CD4™H1 CDS8 41 g i 4 sk A
5 CD28 k. £ CD4'CD25 4 s kit ferh,

GITR #_E i 3 B4k 5 CD28 BI%I, CD28 fili % & fE
FEGITR BIFREHE N, (22 24 HPL CD80/86 Piik
| CD28 MBS, GITR K LiAIEA g mH. By
DAYE CD4" 41}, GITR #iAA2)E T CD28 fili k(118
. £ CDS'T 4HMi, GITR/CD28 ¢ Z 74 He A1,
1 GITR B2 Ji5 , A FH AR IEFRE I E HT CD3 Ik,
CDS st A Ae# CD28 ¥#i%, {H2H= CD28 i,

GITR fEIEF AT E P FVE LI RE . IXFE, 7E CD]"
M, GITR LT CD28 W [E s A i) — A b
BT KRBT DLURRE AT A /E— SR 7L
H1 GITR TG AT CDS8 4 ) 5 B 1) 38 5 25 R Ll
CD4 N U lrB8, 2448, GITR/GITRL REfE T
2 A i B A A A IR RS 5 . Carrier Y 2518
B —FhPE S R AN R4S M M Hh 3R IE GITR ()
BCA&k GITRL 1/, BiF Mimics 24t KA 5T GITRL
RN IIZERL > A . KB GITR/GITRL #H 1 FH it 0
3 TL-27 HIZRIEASE S 77 IL-10 [ Tr-1 24040808, M
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1M Ut B GITR/GITRL AH ELAE F X T 4 A0 S 0 157
FH & 2 2000, B FEIR T T IR 4000 1 S84 i 41k,
TRIFEANE T 40 i 32 P

5. GITR-GITRL EX S &G L HMMER
FEER

GITR/GITRL 53 Wi : GITR/GITRL [#)4H
HAERATAT 0 Treg ZHMRA SISt 2, Hit,
GITR/GITRL Al 5K BN E H & e, 55—
[fil, GITR 5 GITRL PAHEAEH X257 90 M. LA
S5 Gt R ) He % N A . [RIE, GITR/GITRL %
GRS BRI T DIRE I R SCUE N
e P M A E SO M, R ERHEEESE &
SONEHE S WG R TR 20 B A A A IR B R
WIhfETTHE KRB IR . MESEH) Thl/Th2 K EE e
BN Sy A B T 1D S U T R A, K A UE i R A
CD4"T 4t 1 1) Th2 H FRL7E 2R s ke 45 B B4R
FHo fERMEUME 2, Rik Th2 ZY4HEEF mRNA
(20 M % B B 18 %, Th2 40 il it 20 W (A A K
4(IL-4) A1 TL-13 45 20 ff DRl -1~ R 43 R 928 280N A et
JEPEA N . {E R Treg 4HARAT GITR FIEBL, A
X R R AL 7B IAR, Treg 4HMIBE N N 7E
W2 By 1) g R HE BB IVE L . HHTIACH CD4'CD25”
Treg LI o 4% b4 | 1) 7 KAl /N CD4A'T 4
1] Th2 ZHff /346> Ak 50 R B 28 )L CD4CD25"
Treg 4% LG e L3 BAK,  HL B LI
CD4'CD25 Treg M JCv:4M ] Th2 4 FITE L . 0E
41 R 7 (9 203 B, GITR A1 FOX3. CD3, CD25,
CD62L, CD69, BTLA, GITR, ICOS, Neuroplin-1(Nrp-
1)F1 PD-1 Z53L RN Treg AMi IR 4>+, GITR 5
GITRL %56 JaRetiilstb, HEmHER Treg 40 M)
PIHIER, ST %IE RGN, INE A &Gt
P o AE YR 1T 1 T 41 M 52 21 GITR Hll 35 th BEXT 4T Treg
YA HIHIThAE . GITR FIRIEXT Treg A LT
YER . S/ EREEMGAREA T 7T, & GITR/GITRL
Z 55 1 i #ORE ) B . EBP & 1 (Ovalbumin, OVA)
| B i P /N B HR 8 T GITR P4k 1)l 7 e
IR B JORERRRE iy FEE e 0 F g A A
FEs I, S T R R 2 2 A L 2 S VR T K
W, 54h, SREPT GITR 1 OVA JERIALEE /N R
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MEGHH OVA Fr R 1gE kT, 4l 71
AR, ALHE IL-2, IL-5 F1 IFN-r. Motta AC Z57F
AN Thl A1 Th2 ZLR4HHL- 5\ CD4"CD25 4ifl,
RGP GITR SeMEPLR, VRAGIL 4R 7 7=
AT . 45 SR GITR ZEARAM0T 5842430401 Thi
AN Th2 240 A () 20 M B8 7 B P E AN RD, e s Th2 21
M 4m B R 7 B 72 A2, S8 Th1/Th2 k47, {HAEXT Thi
A R . SRJE X BALB/c /NR 2574 Lt
GITR $RRIALEE, 28)5 T OVA B, W% GITR i&
AT 7AWty A 2R i S v i L % B 4% ) s
M. 455K BT GITR 155 fil &k Bl 5 BU0E & RS
W5, I3 IgE PAR AR Th2 4080 R 7 1R {6
P GITR HPL[AIFE N 7 /N B i R <0 480
SN, BETRCHE 2 () OVA FE5VER) IFN-ry IL-2, IL-4.
IL-5 Fl IgE™, Karwot R.Z5 &R BL#E FHL GITR Fifkid
HAZE T T 40 & 2(Nuclear factor of
activated T cells cytoplasmic protein, NFATc2)#k [ H] /)N
UG HIH T Treg MIT)RE, MIRTHE IR 7% 40 /¥ CD4'T
SR AR, [EIE R0 T I B G Y SOE Y IL-2 A1
pSTAT-5 [JKiE. A AM 7 KT GITR {EAS Al 78
i R R FH ORI 2 38 TE GITR—/~H/N RAE R B &R
5 WIEN Z G BE 77 AR R ) JORE S N K% fi
ifii. SRMITE GITR+AHI/N R PR E R IGITRE S| R
FETI(ORT 30%), FAE FRE(7 RN TF% 4 o, 1
GITR—/~/ B B ¥ 5 WL %% 30 B0 T2 5l 3 R 35 B 1 30
%, iE# GITR/GITRL #4125 T iz HidfE. 4K
MM, GITR/GITRL 25 T Jiliifl 98 REvE t KoK w s n]
e FH T 0T Ecs (1 ELHEAE F A AT B[R] 422 10 80R
[47,48]

GITR/GITRL 5 AW Cuzzocrea S %5k Il
GITR MIUEEA 2 EREIIRIAR S . 4 GITR+/+H1
GITR—/~/)™ 5L [7] B 38 52 P JIE 21 ik P 2 A s 1 22 sk
P, GITR—/~/PNRIFTEFRNL GITR++EHRZ
(70%Lt 5%) Y. Placke T 2RI EAZLNALE L&
157 GITR M H: A& GITRL, GITRL 7£ i /MR #55 .
TE R A AR R A AT i A v, i/ e P 4
i gEidE It GITR/GITRL SR NK 21 i ¥y 40 B 28 1 0
IFN-y [~ 5, BHB NK 4 1) GITR GesLBlk S,
P /N ATAE ) GITRL A&t GITR KA
NK 4. /MR 2 5 2 3t i g 4 g 16 55 NK
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AR S R 5 GITR/GITRL A ), HHEE
XoF N 28 1) 3 ik o 5 A B R 3 AT G 38 4 234k 2 A
RSy T 238 50k B0 GITR e Hle A4 K6 0 15 g
FEREMMEThRIE. GITR HIENERE S E(NF)-jB
A MMP9 FIAE 58 4 PR 776 A ANV R B A%
S/ ELE AL (0 552 THP1 Al RAW264.7) 1351k o
GITR F1 GITRL W] il i 540 K 7/ 40 24 8 11
FAR XS B KOR AR DE R A TR B I B, R T
ZREZREIRRIETE S, MMP-9, AEilid (R Eh kS
PR AL BRI 27 4 g i o A Fase s fE BRI E 7
[, DTA-1 8¢ GITRL FiEHHmE Em/EH. He
S H DTA-1 JR97 2 FV B erh, RIL DTA-1 7] 2E4%
FV SRR RAE, IR I PRAEIR 7™ B I R
CDS8'T 4t iG (IG5, FF 7242 IFN-y, 1 Haefd
IR T A0 43 4k Ay A2 12 3% B 41 A 1 B g 3 22 1T
GITR/GITRL H# %4t 5 e Rk G S WA i R A G2
ST H B RRL, KT 2% B S 1 e MR R
Ui, P GITR/GITRL [JAH ELAE A HI T 905 (19677 ;
P—J7TH, 498 GITR/GITRL LM 31E 5 104G B T
FROUAR G, . KIS % H1EH . GITR/GITRL
(A FA ML S FLAE AR N 51 R 0 S B i AR 52 4 IR B, H
B AN R AR SRS A Y 4 BT (R 4 AR R AN RAE R, 75 Bk
— RV B,

6. GITR/GITRL &E&ERBTFRER

HAR 100 Z 4R N A UL IE I )% RS RER
MFTEBRIME AR . EIRTT BRI A BN REIE
TBIT I — MR el ) S0 b P VR AR S v )
G AT R SRR 7 B PR . B
ARG S RIERG, TS T WIS e %
PN (TR W el G ¥ M= P Gl TP G A o g S AL
K. 1 HATRAT I H AR G R T A DL T
S 0 375 A, B8 A0 4 ) SR R (R 3 S A 1 v
b (bt 4-1BB, OX40 and GITR)EE FLA0H1] 52 4 () BHL
Wi R B S N H BT AR IR RS A,
G TIRIT CE A RIEIRTT TR B . K
HUE T GITR 54016 G2 U815 (1438 B R T R T R 1R ¥
JPIXASHARTE 2006 444 35 [E [E S RERT 78 BT 51 2
SEIE SR EVR T B A BRI VAR e PR A3 56 22 B
DL GITR J¥EAL, A2 R BURE A AR, &8
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VE A R UAE . BF 9 R I R GEPEI ] 4-1BB
SRR S — RYIM RIE R G R HIEM, HET
Pt 4-1BB IR SLIR g2 b 1. 8811, ie 4 M1k,
AHBLRIHT GITR FIYR YT 351 S0 3 76/ R
Bt H AT S R 0 G VA T S BT 41
FIRIT . PUARBHWTATT . PURAF M e iy T R
FMESZARE VAT A% RO B T L FEDR YT AR
REA LI T GITR/GITRL F L Bk 247 12 £ G
P TTIRTT R R AR TR T

7. RE

H i BAR%F GITR/GITRL fIHF 7 B4 & AR 1)
W, (HEHT GITR/GITRL 5 5 A S &, H
Wit 2 M XS5 W e RN, RAESMENS A
P IFRIE KT RO ¥EIE A BT IX 5, H ATt
DIFITh e M AR R — B 3L % GITR/GITRL &4
HE— DI SO A B T 3RATT T 4% GITR/GITRL 15 5 Xt
T 20 AT AL LA & AT IR (A8 A L AE S e P
o S g A R IR . TR B T BRAT R
Joa PRI E T 0 8T 1) AR R 2

SEH (References)

[1]  J. E. Nichols. Human lymphocyte apoptosis after exposure to an
influenza A virus. Journal of Virology, 2001, 75(13): 5921-5929.

[2] L. M. Snell, G. H. Lin, A. J. McPherson, et al. T-cell intrinsic
effects of GITR and 4-1BB during viral infection and cancer im-
munotherapy. Immunological Reviews, 2011, 244(1): 197-217.

[3] E.C. Shin, J. S. Shin, J. H. Park, et al. Expression of Fasligand
in hunman hepatan a cell lines role of hepatitis-B virus (HBX) in
induction of Fasligand. International Journal of Cancer, 1999,
82(4): 587-591.

[4] G P. Garlet, C. R. Cardoso, F. S. Mariano, et al. Regulatory T
cells attenuate experimental periodontitis progression in mice.
Journal of Clinical Periodontology, 2010, 37(7): 591-560.

[51 G Nocentini, C. Riccardi, et al. GITR: A modulator of immune
response and inflammation. Advances in Experimental Medicine
and Biology, 2009, 647(10): 156-173.

[6] M. Azuma. Role of the glucocorticoid-induced TNFR-related
protein (GITR)-GITR ligand pathway in innate and adaptive
immunity. Immunology, 2010, 30(6): 547-557.

[71 K. Chattopadhyay, U. A. Ramagopal, M. Brenowitz, et al. Evo-
lution of GITRL immune function: Murine GITRL exhibits uni-
que structural and biochemical properties within the TNF super-
family. Proceedings of the National Academy of Sciences of
USA, 2008, 105(2): 635-640.

[8] T. Placke, H. G. Kopp, H. R. Salih, et al. Glucocorticoid-induced
TNFR-related (GITR) protein and its ligand in antitumor immu-
nity: Functional role and therapeutic modulation. Clinical and
Developmental Immunology, 2010, Article ID: 239083.

[91 D. A. Schaer, J. T. Murphy, J. D. Wolchok, et al. Modulation of
GITR for cancer immunotherapy. Current Opinion in Immunol-
ogy, 2012, 24(2): 217-224.

28

[10]

[13]

[15]

[17]

(18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

[26]

(27]

A. Alunno, G. Nocentini, O. Bistoni, et al. Expansion of CD4"
CD25 GITR" regulatory T-cell subset in the peripheral blood of
patients with primary Sjogren’s syndrome: Correlation with dis-
ease activity. Reumatismo, 2012, 64(5): 293-298.

S. H. Kim, J. Youn. Rheumatoid Fibroblast-like synoviocytes
downregulate foxp3 expression by regulatory T cells via GITRL/
GITR interaction. Immune Network, 2012, 12(5): 217-212.

T. P. Lahey, S. D. Loisel, W. Wieland-Alter, et al. Glucocorti-
coid-induced tumornecrosis factor receptor family-related pro-
tein triggering enhances HIV-specific CD4" T cell cytokine se-
cretion and protects HIV-specific CD4" T cells from apoptosis.
Journal of Infectious Diseases, 2007, 196(1): 43-49.

B. Wilde, S. Dolff, X. Cai, et al. CD4'CD25" T-cell populations
expressing CD134 and GITR are associated with disease activity
inpatients with Wegener’s granulomatosis. Nephrology Dialysis
Transplantation, 2009, 24(1): 161-171.

J.-H. Lee, L.-C. Wang, Y.-T. Lin, et al. Inverse correlation be-
tween CD4" regulatory T-cell population and autoantibody lev-
els in paediatric patients with systemic lupus erythematosus. Im-
munology, 2006, 117(2): 280-286.

W. Luczynski, N. Wawrusiewicz-Kurylonek, A. Stasiak-Barmuta,
et al. Diminished expression of ICOS, GITR and CTLA-4 at the
mRNA level in T regulatory cells of children with newly diag-
nosed type 1 diabetes. Acta Biochimica Polonica, 2009, 56(2):
361-370.

B. Nardelli, L. Zaritskaya, W. McAulife, et al. Osteostat tumor
necrosis factor superfamily 18 inhibits osteoclastogenesis and is
selectively expressed by vascular endothelial cells. Endocrinol-
ogy, 2006, 147(1): 70-78.

L. M. Borrego, M. J. Arroz, P. Videira, et al. Regulatory cells,
cytokine pattern and clinical risk factors for asthma in infants
and young children with recurrent wheeze. Clinical & Experi-
mental Allergy, 2009, 39(8): 1160-1169.

J. Piao, Y. Kamimura, H. Iwai, et al Enhancement of T-cell-
mediated antitumour immunity via the ectopically expressed
glucocorticoid-induced tumour necrosis factor receptor-related
receptor ligand (GITRL) on tumours. Immunology, 2009, 127(4):
489-99.

M. Pietruczuk, M. Eusebio, L. Kraszula, et al. Phenotypic char-
acterization of ex vivo CD4'CD25 high CD127 low immune
regulatory T cells in allergic asthma: Pathogenesis relevance of
their FoxP3, GITR, CTLA-4 and FAS expressions. Journal of
Biological Regulators & Homeostatic Agents, 2012, 26(4): 627-
639.

H. Jori, H. Taniguchi, M. Wang, et al. GITR ligand-mediated lo-
cal expansion of regulatory T cells and immune privilege of cor-
neal allografts. Investigative Ophthalmology & Visual Science,
2010, 51(12): 6556-6565.

A. M. Byme, E. Goleva, D. Y. Leung, et al. Identification of
glucocorticoid-induced TNF receptor-related protein ligand on
keratinocytes: Ligation by GITR induces keratinocyte chemo-
kine production and augments T-cell proliferation. Journal of In-
vestigative Dermatology, 2009, 129(12): 2784-2794.

D. C. Borges, N. M. Araujo, C. R. Cardoso, et al. Different para-
site inocula determine the modulation of the immune response
and outcome of experimental Trypanosoma cruzi infection. Im-
munology, 2013, 138(2): 145-156.

HEF, HH%%. GITR/GITRL REE7EFuy i Hh i /e A [J].
Y 5 T Ha s AR, 2007, 23(4): 385-387.

A. Qin, Z. Wen, Y. Zhou, et al. MicroRNA-126 regulates the
induction and function of CD4(+) Foxp3(+) regulatory T cells
through PI3K/AKT pathway. Journal of Cellular and Molecular
Medicine, 2013, 17(2): 252-264.

K, frkE, WS CD4TCD25 Treg 4 i 5 37 < 45 i
[J]. HhAEEENG % E (R TRR), 2011, 5(6): 439-441.

L. McKelvey, H. Gutierrez, G. Nocentini, et al. The intracellular
portion of GITR enhances NGF-promoted neurite growth through
an inverse modulation of Erk and NF-kB signalling. Biology
Open, 2012, 1(10): 1016-1023.

S. Cuzzocrea, G. Nocentini, R. Di Paola, et al. Proinflammatory

Copyright © 2013 Hanspub



(28]

[29]

(30]

[31]

(321

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

GITR/GITRL 15 518 % 5 3 S8 2 IO A 90 3

role of glucocorticoid-induced TNF receptor-related gene in
acute lung inflammation. Immunology, 2006, 177(1): 631-641.
S. P. Mahesh, Z. Li, B. Liu, et al. Expression of GITR ligand
abrogates immunosuppressive function of ocular tissue and dif-
ferentially modulates inflammatory cytokines and chemokines.
European Journal of Immunology, 2006, 36(8): 2128-2138.

G. Nocentini, S. Cuzzocrea, R. Bianchini, et al. Modulation of
acute and chronic inflammation of the lung by GITR and its lig-
and. Annals of the New York Academy of Sciences, 2007, 1107:
380-391.

A. Joetham, H. Ohnishi, M. Okamoto, et al. Loss of T regulatory
cell suppression following signaling through glucocorticoid-in-
duced tumor necrosis receptor(GITR) is dependent on c-Jun N-
terminal kinase activation. Biological Chemistry, 2012, 287(21):
17100-17108.

L. Kraszula, M. Eusebio, M. Kupczyk, et al. The use of multi-
color flow cytometry for identification of functional markers of
nTregs in patients with severe asthma. Pneumonologia i Aler-
gologia Polska, 2012, 80(5): 389-401.

S. P. Mahesh, Z. Li, B. Liu, et al. Expression of GITR ligand
abrogates immunosuppressive function of ocular tissue and dif-
ferentially modulates inlammatory cytokines and chemokines.
European Journal of Immunology, 2006, 36(8): 2128-2138.

R. Bianchini, O. Bistoni, A. Alunno, et al. CD4(") CD25(low)
GITR(") cells: A novel human CD4(") T-cell population with
regulatory activity. European Journal of Immunology, 2011, 41
(8): 2269-2278.

L. Kraszula, M. Eusebio, M. Kupczyk, et al. The use of multi-
color flow cytometry for identification of functional markers of
nTregs in patients with severe asthma. Pneumonologia i Aler-
gologia Polska, 2012, 80(5): 389-401.

F. Kanamaru, P. Youngnak, M. Hashiguchi, et al. Costimulation
via glucocorticoid-induced TNF receptor in both conventional
and CD25" regulatory CD4" T-cells. Immunology, 2004, 172(12):
7306-7314.

L. McKelvey, H. Gutierrez, G. Nocentini, et al. The intracellular
portion of GITR enhances NGF-promoted neurite growth through
an inverse modulation of Erk and NF-kB signalling. Biology
Open, 2012, 1(10): 1016-1023.

R. Tomizawa, M. Watanabe, N. Inoue, et al. Association of func-
tional GITR gene polymorphisms related to expression of glu-
cocorticoid-induced tumour necrosis factor-receptor (GITR) mo-
lecules with prognosis of autoimmune thyroid disease. Clinical
& Experimental Immunology, 2011, 165(2): 141-147.

J. Kim, W. S. Choi, H. Kang, et al. Conversion of alloanti-
gen-speciic CD8" T-cell anergy to CD8" T-cell priming through
in vivo ligation of glucocorticoid-induced TNF receptor. The
Journal of Immunology, 2006, 176(9): 5223-5231.

S. P. Mahesh, Z. Li, B. Liu, et al. Expression of GITR ligand
abrogates immunosuppressive function of ocular tissue and
diferentially modulates inlammatory cytokines and chemokines.
European Journal of Immunology, 2006, 36(8): 2128-2138.

S. Z. Josefowicz, L. F. Lu, et al. Regulatory T cell s: Mecha-
nisms of differentiate on and function. Annual Review of Im-
munology, 2012, 30(5): 531-564 .

Copyright © 2013 Hanspub

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

Y. Carrier, M. J. Whitters, J. S. Miyashiro, et al. Enhanced
GITR/GITRL interaction augment IL-27 expression and induce
IL-10-producing Tr-1 like cells. European Journal of Immunol-
ogy, 2012, 42(6): 1393-1404.

A. C. Motta, J. L. Vissers, R. Gras, et al. GITR signaling poten-
tiates airway hyperresponsiveness by enhancing Th2 cell activity
in a mouse model of asthma. Respiratory Research, 2009, 10(93):
1-8.

M. Patel, D. Xu, P. Kewin, et al. Glucocorticoid-induced TNFR
family-related protein (GITR) activation exacerbates murine
asthma and collangen-induced arthritis. European Journal of Im-
munology, 2005, 35(12): 3581-3590.

S. Cuzzocrea, R. Nocentini, R. Di Paola, et al. Glucocorticoid-
induced TNF receptor family gene (GITR) knockout mice exhi-
bit a resistance to splanch-nic artery occlusion (SAO) shock.
Leukocyte Biology, 2004, 76(5): 933-940.

T. Placke, H. R. Salih and H. G. Kopp. GITR ligand provided by
thrombopoietic cells inhibits NK cell antitumor activity. Immu-
nology, 2012, 189(1): 154-160.

M. Azuma. Role of Glucocorticoid-induced TNF receptor family
gene (GITR)-GITR ligand pathway in innate and adaptive im-
munity. Critical Reviews in Immunology, 2010, 30(6): 547-557.
S. Cuzzocrea, R. Nocentini, R. Di Paola, et al. Proinflammatory
role of glucocorticoid-induced TNF receptor-related gene in
acute lung inflammation. Immunology, 2006, 177(1): 631-641.
T. Placke, H. Sali, H. G. Kopp, et al. GITR liand provided by
thrombopoietic cells inhibits NK cell antitumoractivity. The
Journal of Immunology, 2012, 189(2): 154-160 .

J. Wang, E. Guan, G. Roderiquez, et al. Synergistic induction of
apoptosis in primary CD4" T cells bymacrophage-tropicHIV-1
and TGF-betal. The Journal of Immunology, 2001, 167(6):
3360-3366.

D. A. Schaer, J. T. Murphy, J. D. Wolchok, et al. Modulation of
GITR for cancer immunotherapy. Current Opinion in Immunol-
ogy, 2012, 24(2): 217-224.

L. M. Snell, G. H. Lin, A. J. Mcpherson, et al. T-cell intrinsic
effects of GITR and 4-1BB during viral infection and cancer im-
munotherapy. Immunological Reviews, 2011, 244(1): 197-217.
F. Avogadri, J. Yuan, A. Yang, et al. Modulation of CTLA-4 and
GITR for cancer immunotherapy. Current Topics in Micro-Bi-
ology and Immunology, 2011, 344(10): 211-244.

D. A. Schaer, A. D. Cohen, J. D. Wolchok, et al. Anti-GITR anti-
body—Potential clinical applications for tumor immunotherapy.
Current Opinion in Investigational Drugs, 2010, 11(12): 1378-
1386.

L. T. Krausz, R. Bianchini, S. Ronchetti, et al. GITR-GITRL
system, a novel player in shock and inflammatio. Scientific
World Journal, 2007, 1(7): 533-566.

G. Nocentini, S. Ronchetti, S. Cuzzocrea, et al. GIT/GIT RL:
More than an efffctor T cell co-stimulatory system. European
Journal of Immunology, 2007, 37(5): 1165-1169.

T. Girtsman, Z. Jaffar, M. Ferrini, et al. Natural Foxp3(+) regu-
latory T cells inhibit Th2 polarization but are biased toward sup-
pression of Th17-driven lung inflammation. Leukocyte Biology,
2010, 88(3): 537-546.

29



