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Abstract

AIM: To demonstrate the regulatory effect
of endoplasmic reticulum stress (ERS) on T
lymphocyte function and the pathogenesis of
ulcerative colitis (UC) by stimulating peripheral
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blood mononuclear cells of UC patients with
thapsigargin (TG) and measuring the splicing
of X-box binding protein 1 (XBP1) and changes
of cytokine expression.

METHODS: Primary T lymphocytes were
seeded in 12-well plates and stimulated with
TG for 12 h. The cells were collected and lysed
for mRNA analysis of cytokine expression
and XBP1 splicing. All subjects were from
Department of Gastroenterology of Chinese
PLA 309" Hospital from May 2002 to March
2013, and UC was diagnosed according to
the diagnostic standard for UC which was
formulated in 2007 in Jinan. Peripheral
blood mononuclear cells were isolated,
seeded in 12-well plates and stimulated with
phytohemagglutinin (PHA), TG, or PHA + TG,
respectively. The expression of interleukin-2
(IL-2), interferon-y (IFN-y), and IL-7a was
analyzed by quantitative polymerase chain
reaction (Q-PCR), and the splicing of XBP1
was detected by real-time polymerase chain
reaction (RT-PCR).

RESULTS: XBP splicing was detected when
peripheral blood mononuclear cells were
stimulated with PHA and TG, alone or in
combination, both in UC patients and healthy
adults, and XBP splicing was more significant
in cells from UC patients treated with PHA
plus TG. Increased levels of IL-2, IFN-y, and
IL-17a could be observed both in UC patients
and healthy adults when peripheral blood
mononuclear cells were stimulated with PHA
plus TG, and the increase was more significant
in the UC group.

CONCLUSION: Compared to health subjects,
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UC patients are more sensitive to ERS in terms
of increased XBP 1 splicing and up-regulation
of inflammatory cytokines such as IL-2, IFN-y
and IL-17a..

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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T

B HY: 1833 575 9% 45 B K (ulcerative colitis,
UC) % 2 9h 8] o A A 2m BLBEAT N R L 38
(endoplasmic reticulum stress, ERS)#|#, b
B X-& % 4% a1(X-box binding protein 1,
XBP1)3 43 X,(XBP1 splicing, XBP1s)%& X
P 2 B B R A KR AL, RAFUCE AT
ERSE_m #) ZAL.

ik i@ id 5 et R AB 4% R (real time-
polymerase chain reaction, RT-RCR)#&
XBPls, %8t 2 KA B4k R (quantitative-
polymerase chain reaction, Q-PCR)#:n|
g /~%-2(interleukin-2, 1L-2). y-F#H &
(interferon-y, IFN-y). IL-17cf ik T AL, ik
UCZ ) £ 3} #ATAR K 247

L8 (1) A% % % (phytohemagglutinin,
PHA)Z #3#1 ¥ | % (thapsigargin, TG)#& 1k &
BB R OEF AR UCE 4 9h B e A% 2w
JeJE XBP1¥) & A3 3, BaA-R ot 37 a7 4
B R; Q5 FPHAS TG, BARISIEHA
BUC %% 91 B dn A 45 dm B, K IMIRA R %
Z01L-2. IFN-y. IL-170& ik K-F34 3.

ZEif: EERSKRAET, EFABAUCEHH
THk & 2w e ¥ 7T 38 i X BPIs P F- 6945 53l
B AFERSAK A v B, ik K vk an R F £A,
InE KA A 5 EFAML, UCEZIA
s A A% am B ST ERSAE A 8 A AR
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BRORR: ATHE@EELIX-E46%9
1(X-box binding protein 1, XBP1)#) 8] by 2w %
P JR M L ik (endoplasmic reticulum stress, ERS)
P A% em, ALty T H & (interferon-y). GNFE
(interleukin, IL)-17a~ IL-2% 4m e B F 89 o,
St Bk g5 45 8 £ (ulcerative colitis)® & #94f
B A A m U STER SAE A & 4 f, &%
9 Tk € 48 B, 7T VA 38 i LEE % K B l(inositol-
requiring enzyme 1)/XBP1:# 34 3tERSH# & v iz,
BER AR R R MR T Rk, £
REM A A, RREIERPREZMR.

=, 50, =&, K88, T, REE, X, XTE. A
PIMNLEN R M SR BEXMR T RENEI. R
EAHIZRE  2015; 23(8): 1359-1368 URL: http://www.
wjgnet.com/1009-3079/23/1359.asp DOI: http://dx.doi.
org/10.11569/wcjd.v23.i8.1359
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ST VR Dy B A i 2, REREREE R A A
G AT S A R [ e L 2K [ 7 4% 22 IR Joi
G AR 2 P A B B RAS R, Wk &
HEMBm. RS EaNAER. 95587
R 3 715 25 L BA R 4 i N R A e JEUIR 3 e AR
HREE 51 N L N (endoplasmic reticulum
stress, ERS)"k 4, ERSHl i & A RIS N
(unfolded protein response, UPR)RAE & W #4 5
E A, R A IEH ThRE.

WUEE 75 K 1(inositol-requiring enzyme 1,
IRE1)/X-£ 4548 11(X-box binding protein 1,
XBP1)/ZER S & i EHE {5 F@ Mz —, il
CIRYSGiBURT: 20 -4 e s AN 5 wi i g =l 1 N
IEEAR > F A RR, JREZRER SR A, 1 41 il T g
WAL IR, BG4 e LIME R, fEERS
AN, IREV/XBPLEH ] LG c-TunZ FE K
51 185 (c-Jun N-terminal kinase, JNK)™4H 5% ()
GO, (AR 1 K AR A R T R
TR, IR I O R AR g% R GERT AL AA E B 45 4R
F. %% B 22 # AT Toll#: 32 44 (Toll-like receptor,
TLR)™ . 4 B 5 () 5028 WL A G 95 & 4
LM EERETE, R ASE I (inflammatory
bowel disease, IBD). {537 VL4517 78 (ulcerative
colitis, UC)KIEWiHLA, IREI/XBPUE 5 il %
BE I T 24 455 Ji 3 245 5 e o 7 R 4 <5 M 1 7 IR
M ECH L Lk i E P 4R R W AR T T
TRy B & I, 8 il 9 e i) R AR B H
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HTERSX Tk EL 40 i ) 52 1 S U C 2 ST ERSHY
AN AR 1 TCSCHR IS, 4, XBP1 &l
VAT IRAFPE G P8 SR 5 M U C IR R AE S R FRATD
S I .

1 RIAGE

1.1 A4 IEH X R 2 18451, 4% 25-55% (*F4
40%), F13%1, L5, 3% 1H2012-05/2013-031E
K2R I e Y A B R S FEBR U C12 Wi b
(i e S B . A I SO0 RIS HERR & ik
sk O 08 LR D A5 I L A, B R
T IR IR D Re R 55 N 20 W, .
B o TR, SRR SR, 2ORE . iR
PR RS, UCZH2 149, -8 N23-54 % ((F12)
39%), H1e6fl, L5, 1% H2012-05/2013-037F
S S HEEREE B AR TEBE1EE B K EA BH <
BEvaREiasT U CEF, 4% 20074 £E 5 # il
FEM: “CIREXTUCIZ WA T IEE AR =
W7 el EEUC, B EENRL K
IR DAL E Eppendorfa &), T2 B
AT BLEE AR 2 7)) DNAY B (3R
EPEAA]); SEH & EPCRX(MEEEppendorf
Pl SRV M TR g gt i P K v R AR (36
Boi-Rad A l); {5818 %6 M (H ANikonza
7]); CO B FM(EEEThenno A 7)); & A mH
EOHL(E E EppendortA A]); & AUKIR & HE =
DML EEppendorfA &l); Wt EZar(db R
7] IE AR A BR A | AR KA (
IRELZEAF]); R IA(GEEDLRA A); i
FERE S (2 E Eppendor /A #]); 4K
(EEMilliporeaal); L4 G THEEE
Pharmaciaa #)); T FaFEER BEIKAEAL R /S —
W) @i AR K CEEARR LT
J7); Concanavalin A(ConA)(3E[ESigma/A#));
Phytohemagglutinin(PHA)(3E[EHSigmaa #]);
Thapsingargin(TG)(3& E Sigma A 7]); RPMI 1640
BRI B 45 22 7]); FBS(3EE Gibeo 2t
#]); RNAiso Plus( H A Takara/A 7]); RANJ #% 5%
X7 &(H A TakaraA 7]); Real-timeidifl&(H
ATakara/xw]); SYBR(FENIRAF A F); T b
(GENEA A]); Goodview(FE H BIE R HE A A F);
RS A7) J= (S [ Sigma 22 7).

1.2 77

1.2.1 za a5 & AR ARG I NAHE ML EAN R 4
M) o B R R SRICN A1 & I 2= M pi it i ik if
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4-6 mL, FIRPMI 164055 7= M B2 4%, HL15 mL
B, 3N A A 1A S R Ik T 4 A 4y
B, K AR RELT (A S N 5 O R,
B T A E 45 B E, 2000 r/min
25020 min, ZEMBI I MEAI S Bz b
FIAALZ, BN BANZAIHE, INAARPMI 1640
SEARE TR O A v (U R R A R R i,
WG R E AR ), 1500 r/min5 025 min,
7 L, IEVE A2k, 5 BIE, A Th A,
MR E N5 X 1041, F37 'C 50 mL/L CO,
[CO,KE FRFE 5L 7.

1.2.2 AR dn S Az m bl o 2 o 40 222 (1)
W BT R I 5 ARTU C £ 2 41 J& . 26 A% 4
Ji 2 23 )l T 124U, BE LN mL2H
TR, 45 B R NS X 108N /L; (2) 5256 45
KA, 43 A IE 5 NS E A0 U C
HHNA ML AL AN, B RAS H 4N, 7
SRS R4, PHARBRAE . TGHRIBZH
PHA+TGHIEA, FA3NE L, LW EEIWK;
Q)ECHIPHAFITG LAEH, FHRPMI 1640855%
TR BEPHA K TG, 11 mg/mLAPHARRE K,
250 pg/mL; #1 mmol/LI TGHiFE %100 nmol/
L; ()% HHANERZ); PHARIEZ A
20 pLIIPHAM B CRITR &R E NS ng/mL);
TGHRIFAH N30 u LT GRERE R CRIZH E
300 nmol/L); PHA+TGHII 4 [F it A20 pL
IPHAM BEAN30 pLEITGHi B, 37 'C 50
mL/L COB57R4A 1T 7712 hiF I, $2H
RNAFFH.

1.2.3 28+ % &2 FPCR(real-time fluorescence
quantification PCR, qRT-PCR): S RNAFZHL: (1)
1 B A 3 5 P AN B 2, 1000 t/mins 5 min
B, N0 BIE, BIIA0.4 mL TRIzol,
P EITE T 1.5 mL EPEH, EEHHES
min; (2)MA0.1 mL&Ef;, BIZEHRGEPE 1S s,
FEIRFES min, 12000 g, 4 °C, B.015 min, HL
EEKMHE T HMEPE; 3)MA0.3 mLE
N, BMEF1S5 s, ERFES min, 12000 g,
4 CE010 min, FHYTHE; (4)MA0.5 mL 750
mL/L ZBE, A lEiR 21, 12000 g, 4 °C, B5.0>5 min,
BEULE; (5)F G EIRMS-10 minZ T,
JINIE 8 KEDEPCIK, 57 C, /K#%10 min, f#
RNATE /¥ f#; (6)HX2 uLinfELFHIRNA, FK
WDEPC/K2 : 9MikE, H BT ERNA
WRE S 4, AR AE1.7-2.0 22 18], K AT S LA
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JieL B F 09 B A&
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AR, B
UC# & = AL .
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[ERRUR S ks
Y Hr 18 6 IR
[ 7% B e 5 By id
HR AR .

3t By i A e e
B F o i 5 5 |
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WY Wi K g 6
& % . 12 B #TERS
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Wel# 8 =

B % ERS 2 T#k
[N ERLR ALY S
UC % # *FERS
w48 B E AL
LAkARE. A4,
XBP1 & % il id
W R
R HBUCH L
A& 5o A AR
EAEM. 2
FAVHE R E A
ERSK AT, E4
ABAEUCE X
W TH e 2 i3y
T i8 i XBP1s A7
A~F 0945 5 B BB
SFERS & A& v i,
ME R e A
F ARk, mE X
WA A, 5IEF
A, UCE %
Sh R A A 4w
JO3TERSYE A £
k&3

J3aishideng®

xR FHEEERBEIRREN

mS S FHE () [FA) BRI
1 8B 25 5E, B4R RIS
2 3] 52 EE, 2R RIS
3 T 48 hEE, SHs RIS
4 3] 43 PEE, B 121
5 kg 57 hE, M =l
6 3] 50 E, SMH 12
7 B 42 hE, &R =l
8 3] 23 PE, 2t RIS
9 B 41 hEE, S RIS
10 3] 23 E, SMH RIS
11 8B 45 hEE, Sl RIS
12 3] 35 BE, EfEH RIS
13 =3 47 BE, R USSR
14 3] 33 hEE, B 121
15 T 56 hE, &R =liEa>,
16 3] 51 E, SMHR 121
17 B 40 HE, &R RIS
18 8 22 E, SMH RIS M
19 =3 39 hEsfE, &R 1218
20 8 27 E, SMH RIS
21 =3 43 hEE, EHEH =S

RNATRFEFE-70 C LA [ e 34 H.

1 #: 5k PCR (reverse transcription PCR, RT-
PCR): (1)RT/ ik R IL10 pL, 5 X primerScript
Buffer 2 uL, Random6 (100 pmol)0.5 pL,
PrimerScript RT Enzyme Mix 0.5 pL, Oligo
dT Primer(50 pmol)0.5 pL, M RNA 2 ng, K
DEPC/KIMZE LRI A0 pL; (2)RT S &1
RT/% M 5 F°37 “C /P15 min, 85 C 5 s& ik
Wik, 4 CIRAE.

QRT-PCR: (1)#% N HIZH A BC i PCRZ MK
(EUK 34T, #8E5%): SYBR Premix Ex Tagq™(2X)
12.5 pL, PCR Forward Primer 1 pL, PCR
Reverse Primer 1 pL, DNA#E#?2.0 uL, dH,O(K
P Z517K)9.5 uL, Bk 525 uL; )i IIPCRY”
AR (3) i FIqQRT-PCRY 4%, RAFIH
EIATPCRY 1Y, FRUEFEFFWIR: Stage 1: THAR
4, Reps: 195 “C 30 s; Stage 2: PCR/X Y, Reps:
4595 C 55,60 C 30 s, 45/20 circle; (4)5Z 504
Rt REEAR G IAQRT-PCRIFY 1 i 2
AR 2, BEATPCRIE 5N il VR A o 2 55
SR A (3R2).

1.2.4 ¥ % FRT-PCR: BRNAHE: (141wt
S SMMA0.4 mL TRIzol, M WITE

WCJD | www.wjgnet.com 1362

T1.5 mL EPEH, ZEiRFES min; (2)MIAO0.1
mL&;, BIZUESEPELS s, ZIRFES min,
12000 g, 4 C, B.0215 min, B EE/KMHE T
—HMERE; Q)IMA0.3 mLFHEE, Bk
%15 s, EEFHE10 min, 12000 g, 4 'C, B>
10 min, B VTIE; (4)IIAN0.5 mL 75% 8%, iRjiE
V2], 12000 g, 4 °C, B5.005 min, BFHUUE; 5)#E
WA EERS-10 minZ 2T, IMAEEKRH
DEPC/K, 57 ‘C, /K# 10 min, {fRNATE 73V fi#;
(6)F2 pLIEMRIFIRNA, 74198 nLIIDEPC/K
W, O 66 TR E RN AR RS K 4, HUAE
7E1.7-2.02 7], ¥ERNATRAET-70 ‘CUKFE, PL&
ST,

W F(RT): (DRTRMARRILTO pL, 5X
PrimerScript Buffer 2 uL, Random 6 (100 umol)
0.5 pL, PrimerScript RT Enzyme Mix 0.5 pL,
Olligo dT Primer(50 pmol)0.5 uL, S RNA 2 pg,
KEDEPC/KINZ ZARFIN10 pL; (2)RTI N 4%
fF: RT Wik &2 F37 ‘C %915 min, 85 'C 5 s#&
1R 5, 4 CLRAE.

WIMPCR: (1)4% T 514y AL il PCR S N
(fEVK_E3E4T, #%): Tag Mixture(2X) 15 uL,
PCR Forward Primer 2 uL, PCR Reverse Primer
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S|¥p&FR(Human) E5l

IL-2 Fowerd 5'-AAGTTTTACATGCCCAAGAAGG-3'
Reverse 5'—AAGTGAAAGTTTTTGCTTTGAGCTA-3'

IFN—y Fowerd 5'-AGGGAAGCGAAAAAGGAGTCA-3'
Reverse 5'-GGACAACCATTACTGGGATGCT-3'

IL-17a Fowerd 5'-GAGCCCCAAAAGCAAGAGGAA-3'
Reverse 5'-TGCGGGCATACGGTTTCATC-3'

IL-4 Fowerd 5'-GCCAAGACCCCTTCGAGAAAT-3'
Reverse 5'-CCGTCCCTGTTATCTGCCTCC-3'

GAPDH Fowerd 5'-TGTGGGCATCAATGGATTTGG-3'
Reverse 5'-ACACCATGTTATTCCGGGTCAAT-3'

IL: BNE; IFN-y: y T &, GAPDH: BB E BB R SAS.

= 3 XBPIS |5

SI¥ZHR =27

Human XBP1 Fowerd 5'-AAACAGAGTAGCAGCTCAGACTGC-3'
Reverse 5'-TCCTTCTGGGTAGACCTCTGGGAG-3'

Mouse XBP1 Fowerd 5'-AAACAGAGTAGCAGCGCAGACTGC-3'
Reverse 5'-TCCTTCTGGGTAGACCTCTGGGAG-3'

XBP1: X-BE56E81.

bp 1 2 3 4 5

500 XBP1
XBP1s
300 GAPDH

B 1 £PHA, TGIHESRIBIESEHREBEZINEMEB ™%
YMRSHMXBPIBVEILDZIN. PHARITGEE S A ZE
LER7 48 BB YNEIM A ARG, XBP1IEIUIE A feas
EIXHIEZH . PHA K TGEUHRTESZHAA TS, 1: Marker; 2:
Ctrl; 3: PHA; 4: TG; 5: PHA+TG. Ctrl: XfF8; PHA: tH41M
B TG: M [N XBP1: X— &4 EH1; GAPDH:
TR H VB S

2 pL, cDNAMR4 uL, dH,OCKE 218 /K)11
uL, Total 35 pL; (2)#H10.2 mLIEPHE H1idk
ITH 18, G)EHPCRY A, RAPIEIAT
PCRY 1, ArfERE/F U0 R: Stage 1: T~
Reps: 1 95 C 30 s—63 C 30 s—72 C 30 s—
Stage 2: & JEfi—Reps: 172 “C 30 min—45/20
circles; (4)FCE 3% B ARHERS0 mLNS pLi)
Goodview, [ & & H; (5)#PCRJE 1™
WIIN N B R 8 J Al v AT P KO 582 A [ 2HL [

Beishideng®  WCJD | www.wjgnet.com

XBP1ETYIE B, SIMFF41(33).

St F A0 9200 H s Dlmean = SDE R,
Mgt Graphpad Prism 5.03HT1EK. H
t-testEAT R FEEIIT, P<0.05 K92 AT i1 2
=9'8

2 B8

2.1 ERSIKRAT, UCHEH 91 fo A 4% 4w e,
XBP1# 3 by B K b 2m i B T 89 & ik X ATk
EL 4 P A A, 5 DAY R X RO A ) A
UESET bk EL 41 g o] DLIE It X BPIXFTER S;2= A 3%
i, BIFEERSIRAS R, Af LU X BP 1S HGE M
PR E R Y, M HWER S A R, R HE ROE
N3 1A,

2.2 ERSKAET, EHUCELINE £/
4 f X BP149 37 ot 2L UCE 4 s
e O b G £ I S sl S Do
FE(Ctr)ZH . PHARIBLAH GRS IR NS ng/
mL). TGHIEAH12 h/F 4, Il XBP1
MBI DI oL, S5 BB TR, St %
SR A A A AN AN P H AR T GEE A ) 41
XBP s[5 5A & 3 =,

1363

miREE

ERSHK & F %1%
M e R AR B AR
&, R K g B
FhRiL, mER
& %k Kk R AR
A UCHIAA &
B & kMR
J7&, i8iE xR
% N R ok
e e W B R
LI, 5 EFME
BABEAI, UC
& & S R ok
& 4 fi 5T ER SAE
A E AR, B
oo ek
438 3 XBP 124
ERSH& & % 5,
BoE R A KR
R R ARG
A~ (interleukin,
IL)-2. IL-
17a. yFHE
(interferon-y,
IFN-y) % 40 fo B
Fag Rk, X
AUCH LK
M Z—, R
PEL BT 3% F i 42 5T
R A B ITUC
ik —.
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=8, . ARMLZENRZM SRS R RS RIAET

WA BH

N R R R %
(ERS): WM A
BT R %
AR R T #e 84
AL, B
WA ¥
MRRERAR.
12 KA % B
ETHEHARRA
HE R K
#r, % BRERS. #)
o B o T UE AR
i\ B
B A ¥ e BB 5
A5 My R AL P
0 e N B a A
RAT L ETF A
F &G &
B AR
WEE. AR
SRR S A
M, AL R
HREFH T
% ERS.
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Ctrl PHA

TG PHA+TG

A B
< 100 — 200 ¢
> Q
9 ]
g 80 < 150 |
4 z
f‘ 60 - £
o 100
E, 40 - e
B . 2 5ot
g % B

&

0 0
Ctl  PHA TG PHA+TG

€ 2 15
T r T 127
3 3
< 47 <
& % 1.0
€ 3r £
3 T
S -
a2 2 o5
q) -+
= L o
[0)
2 ‘ ‘ 0.0 ‘

Ctrl PHA TG PHA+TG

Ctrl PHA

TG PHA+TG

2 ZPHASTGRIBUCEZINE MBS MZBIRBEMIL-2, IFN-y, IL-T7aHIRIKBER. FITG. PHA+TGEA IS
UCHEEINEIMEE MEIEHIL-2, IFN—y, IL—17afImRNAFEA RIS, IL-4R B TAE(L. A: IL-2; B: IEN-y; C:
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PREVERAR . & F R L IBDMAE . X AN
TRRUCHT AT LA 32 37 R K.

Hilc&af LmiEl, fEERSIRE T,

1365

W@ 15 F M

KA 58 i AR 3T
ERS*TUC % # %
DERSES S & Lk
v, 5 RRTAT
K R A R AT
XBP1# 3] b1 B_EL
*FERS = & %,
42 #EIFN-y, IL-
170 IL-2%2m 8
B F a9, 5t
ZIUCE w5k
JB Ao A A7 2
SFERSAEA £
HoR, LEENT
R 4 AR ST VLA
T IRE1/XBP1id
4 3t ER S & v
B, BRI R AT
M S, 95 AR Bt g e
By Rk, £ X
SRR A KR
SR E R
B, 248516 R T
YRR — &L

2015-03-18 | Volume 23 | Issue 8 |



=, 5. AN SR S EE I R SRR

J3aishideng®

IRE1/XBP L #% A DL i T L REUH AL B R
R RGY. EEVEYIM R, XBPIHIEL
—J5 10 AT DAE R TLRARE 2 41 i ifn 264 1% 40 g
NADPH%ALEF-2(mononuclear cells NADPH
oxidase-2, NOX2)iF S5z "; 45— 51 al
DU I BEROR R 45" 5 &2 X BP 15 4L,
B & BEKIE R 45 S 4% F T (nuclear factor-kB,
NF-kB). JNKZA55@#>"", I dtL-6.
IR YR BE R F-(tumor necrosis factor, TNF)Z:
S M DR 10 3, A S 8 OB R A [
PERY. FRATE R SE5 R, /EERSIRET, A
Tk B0 0 B3 5 X BP s )2 1A B B 3 v, I
PRHEIL-2. IFN-y. IL-17aff3Rik, INE R
KA. P SIS RN, 5 AR W O Tk B 4
JR AR LE, 03 1 T 9k 540 B T Gt 3 A
XBP1s# ik B B3 55. XBP1s/&XBP1 {35 P
X, UIRE/XBPUE 518 B 45 05 J5 XBP sy
B 3B, 5 RO (TR B A B, 0
RIS TG A R THR LML S TL-2+ TFN-y+
IL-17 40 i K F FImRN A /K - 3R 15 &2 B i 1
I Bh b b S U 0H 4 A TS A6 T IR B2 4 A T R
EIXBPIXERS A M, BIfEERSIRE T,
XBP 1AL REBE B R AR G ) i), [R] iy
LIS ML A SR A5 P S 2 IR R TR M M 1. 3K
I AE N i RGP RN E B 2
—, TENUAAR = Az o g 9 25 i 2 v ke DG B
S ERH 2R A G R ERERIRAE. RE
s TS . AR SR ILIBD R KR 5
H &%k /RN E Y], CIESETLRE I E
115K AR 9% K CD4"C D25 1 T4H i 3@
3oL 3 1 % 4y B AETB D A i R v iR 25
BRI, RISl F I TNF o
IL-17a IL-23. #ALA K F(transforming
growth factor, TGF)-BfEIBD & it 2 H ik
AR, ER AT B IB DI AR 5 4.
AR S Y R = 40 T R O B Tk
FPREIN, K BAE ™ E M R T b R B
IRE1/XBP1 M ATF6[1) 31k B 5 1E 5 o) I
HE T PERK R IA B FEARN, Xk R W IBD &3
g A ERSHI R A, (B BARHLAAR M ANE 2E.
FATH S0 =5 £ AFERS AR UC R 3 3K 15
PG R G0, WU CHIR A & RS A F i J
T BATE REUCE# A A i, 4B 3L
A% 240 i 5 FH P HL AR08 Tk L 4 PRty ) B
AP TGRIBEAMXBP1EYIEIL, RIAEERS

WCJD | www.wjgnet.com 1366

AR U C B35 40 1 T ik 2 40 i b 300
XBPURAEREY), HBP)E BRI &
PHA. TGHUBk T B 38 . JATT R B %o
Aib 5 % ELAH PR PR A PR R R AT R, R IR
7 FUIEFIPHA S TG A B UC B35 4MH
I A AZHMIIL-2. IFN-y XIL-17a/fimRNA
KPR s B I G . PATT I K g N B
(A0 J S/ A A0 R B 45 TPHAL TGAr
) BB A, R L2 PHARIT GEE & )ik
JGIL-2+ IFN-y. IL-1703%1A & K& XBP18IYE
A AN, (25U C 35 HE b I 20 41 g [
THRIEEH WM, AXBPIEYIEREKIE
. B, BATANUCEH K ANE A&
4 XTER SYE B N BUS. fEERSIRAE T, B
TEIUC R BB i B A Z AN XBP1s
FAR TR, F AT DA A Y SR AT G (i ik
IL-2. IFN-y. IL-17a55 40K 7R i&, nE
UCHIKE.

I FRATT 525608 R B T GBS T
I ES A0 A U C R85 40 I B AN 2 40 T L-2
IFN-y. IL-170/f &4 B S8, (H1L-14
22 ik W ARk . LA TY0 A 77 78 T4l
Bh4m i (helper T cells, Th), 1% NTh15Th2#
Y, TWIIL-2 & IFN-y#2& FH Th1 B4 40 fg Kk 1), 1L-4
HTh24H g1k, 1EH 150 N Thl 5Th22 [8] 47
TEBNA A, I AT B 256 v LAE H, IL-2.
IFN-y. IL-17af5RIE3E I, 1L-44K W8 B4R
b, BLEATEERSARAS Nk 4 f A Th J7 ) &
AR, T Th 20 B 3 A S0 S g s
Z 5% RS R R A & R A
HULHAAL FERSIRE FE S KEH 4%
PR, XA RERUCK R — N EEHLH], Wit
PAVLES K IAEERS 2644, UC Itk EL 4t
FIL-2. IFN-y. IL-1703RiE¥88 0, IL-4%iA
BB, WIHUCHE S RELE A Th )y
R A TR, T AE I fE N IR,
XA 5 SRR E B3 B U C 28 25 bk L 20 e 1)
ThIERAH— 5"

IL- 17002 BHTh1 748 i #5306 R TR —
Pl e R 1, o — iRk 5 R R AR R A R B 7,
W AE G o M 0 B R e M 0 R AR
M. B R EUC R A R IL-17a ik
RN, RATHTGH B IE R N RUCH
HIE AN E BN, RS TEH AL,
U CHE 5 bk T 40 i 22 SR S TL- 1 7o s 3G .

2015-03-18 | Volume 23 | Issue 8 |



HZAPHA 5TGHCA RIS UC 2 ik 40 A
T1L-170 /3805 B 5P H A B Il B B 53 .
PATH T GHIBOEE N Tk A R TL-17 0
(RIS Y B B0, UERATEER S AT DS 0
() T kLA R IATL-17a, INEE SORE KA. B
AT T GHRIBEHGE U C B 3 R B 41 AT L-17 o,
FiLAKPFEETPHA. TGHIMAIE, W
UC i # 4TERS B JgURK.

FEERSARA T, W40 ATk T4 i 5e 8
I XBP1XTERS ™ A 51 FiE 1 48 M 41 g
IRl F ¥ 2R 08 HLtk L0 M 1 Thl 7 1) V2 A%
b, ARSCYUCHERSIRES T 3R15 M G RE 8 400
i, PRHESE R TRIA, INE H 5 R R
AL UCHOA N B 5 e P, il it xhiZm
SEE AN ] Ik T G PR ) A AT IR, 5 IR R
FRNFEAH L, UCHSE S Mtk 48 XTERS
PEFHSE sk, HL G 40 i 5 % Jd i X BP 1
XTER SAHH e 7, 0% A4 A 3R A5 14 G P2 (2 gk
IL-2. IL-17a~ IFN-yZE408 R F1IRIA. X
AT B2 UCHI AR ML 2 —, G S BH % 2% &
AT BE IR ST B eSS I R Tk —, 1
it gk — 5 LIRS

B2, AR TR BN T Ik B4 i R E
HEXBP1HIBTY) R B X ER S/ 2E 52, i i3t
IFN-y. IL-17a TL-2554HPR 1 1) 703, I H.
RILUC B2 (140 I BN % 40 B 5T ER SAE H
SRR, O Tk 40 i AT L@ IREL/
XBP 138 # X ERSAHLHH WA 2, 00 1 3 3R A5-7E
SR BE IR T IRk, FERAERIRAE . KR
I i A .

4 2R

1 BikM, BEkE, BEE. NBINRISS 2 E
FPEIN. AR R 2009; 40: 51-54

2 Urano F, Wang X, Bertolotti A, Zhang Y, Chung
P, Harding HP, Ron D. Coupling of stress in
the ER to activation of JNK protein kinases by
transmembrane protein kinase IRE1. Science 2000;
287: 664-666 [PMID: 10650002 DOI: 10.1126/
science.287.5453.664]

3 Nishitoh H, Matsuzawa A, Tobiume K, Saegusa
K, Takeda K, Inoue K, Hori S, Kakizuka A, Ichijo
H. ASK1 is essential for endoplasmic reticulum
stress-induced neuronal cell death triggered by
expanded polyglutamine repeats. Genes Dev 2002;
16: 1345-1355 [PMID: 12050113 DOI: 10.1101/
gad.992302]

4 Zhang K, Kaufman RJ. From endoplasmic-
reticulum stress to the inflammatory response.
Nature 2008; 454: 455-462 [PMID: 18650916 DOI:
10.1038/nature07203]

5 Kaser A, Lee AH, Franke A, Glickman JN, Zeissig

Beishideng®  WCJD | www.wjgnet.com

10

11

12

13

14

15

16

17

=, 5. ARMNIEY I SipEE R R T RIAR

S, Tilg H, Nieuwenhuis EE, Higgins DE, Schreiber
S, Glimcher LH, Blumberg RS. XBP1 links ER
stress to intestinal inflammation and confers
genetic risk for human inflammatory bowel
disease. Cell 2008; 134: 743-756 [PMID: 18775308
DOI: 10.1016/j.cell.2008.07.021]

Keshav S, Lawson L, Chung LP, Stein M, Perry
VH, Gordon S. Tumor necrosis factor mRNA
localized to Paneth cells of normal murine
intestinal epithelium by in situ hybridization. |
Exp Med 1990; 171: 327-332 [PMID: 2404082]
Cadwell K, Liu JY, Brown SL, Miyoshi H, Loh J,
Lennerz JK, Kishi C, Kc W, Carrero JA, Hunt S,
Stone CD, Brunt EM, Xavier R], Sleckman BP, Li
E, Mizushima N, Stappenbeck TS, Virgin HW. A
key role for autophagy and the autophagy gene
Atg1611 in mouse and human intestinal Paneth
cells. Nature 2008; 456: 259-263 [PMID: 18849966
DOI: 10.1038/nature07416]

Hotamisligil GS. Endoplasmic reticulum stress
and the inflammatory basis of metabolic disease.
Cell 2010; 140: 900-917 [PMID: 20303879 DOI:
10.1016/j.cell.2010.02.034]

Martinon F, Chen X, Lee AH, Glimcher LH.
TLR activation of the transcription factor
XBP1 regulates innate immune responses in
macrophages. Nat Immunol 2010; 11: 411-418
[PMID: 20351694 DOI: 10.1038/1i.1857]

Malhotra JD, Kaufman R]. Endoplasmic reticulum
stress and oxidative stress: a vicious cycle or a
double-edged sword? Antioxid Redox Signal 2007;
9: 2277-2293 [PMID: 17979528 DOI: 10.1089/
ars.2007.1782]

Kawai T, Akira S. TLR signaling. Semin Immunol
2007; 19: 24-32 [PMID: 17275323 DOI: 10.1016/
j.smim.2006.12.004]

Hu P, Han Z, Couvillon AD, Kaufman RJ, Exton
JH. Autocrine tumor necrosis factor alpha links
endoplasmic reticulum stress to the membrane
death receptor pathway through IRElalpha-
mediated NF-kappaB activation and down-
regulation of TRAF2 expression. Mol Cell Biol
2006; 26: 3071-3084 [PMID: 16581782 DOI:
10.1128/MCB.26.8.3071-3084.2006]

Siddique I, Khan I. Mechanism of regulation of
Na-H exchanger in inflammatory bowel disease:
role of TLR-4 signaling mechanism. Dig Dis
Sci 2011; 56: 1656-1662 [PMID: 21221801 DOI:
10.1007/510620-010-1524-7]

Kanai T, Kawamura T, Dohi T, Makita S,
Nemoto Y, Totsuka T, Watanabe M. TH1/TH2-
mediated colitis induced by adoptive transfer
of CD4+CD45RBhigh T lymphocytes into nude
mice. Inflamm Bowel Dis 2006; 12: 89-99 [PMID:
16432372 DOI: 10.1097/01.MIB.0000197237.21387.
mL]

Tréton X, Pédruzzi E, Cazals-Hatem D, Grodet
A, Panis Y, Groyer A, Moreau R, Bouhnik Y,
Daniel F, Ogier-Denis E. Altered endoplasmic
reticulum stress affects translation in inactive
colon tissue from patients with ulcerative colitis.
Gastroenterology 2011; 141: 1024-1035 [PMID:
21699776 DOI: 10.1053/j.gastro.2011.05.033]
Mo, BRGRE. 1SaDEEE ek i 2 BB THL/
TH2 V-t s 52N igraER ek 2010;
16: 429-434

Olsen T, Rismo R, Cui G, Goll R, Christiansen

1367

2015-03-18 | Volume 23 | Issue 8 |



=, 5. AN SR S EE ST R SRR

I, Florholmen J. TH1 and TH17 interactions in 18  EHAWK, &=, FiR. TH1 7405 R AEMEZRA.

untreated inflamed mucosa of inflammatory SEESZEE 2009; 22: 3731-3732

bowel disease, and their potential to mediate the 19  XIBRER, F/7%. TH174000 K HATNEA-F4F 285k
inflammation. Cytokine 2011; 56: 633-640 [PMID: s e pE R TR R B . STER AR 2011;
21945121 DOI: 10.1016/j.cyto.2011.08.036] 14: 680-682

PtE: FUE W AEA

ISSN 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569 20154 AL T i h 2 iR
LA R A P

o ﬂ!‘iE\ o

(A REABWR L) 20132014 F & % A ITH EXER

AR (HARENEWNIREY (World Chinese Journal of Digestology, WCJD, print ISSN 1009-3079,
online ISSN 2219-2859, DOI: 10.11569) 2013-20144F B F-h & 1T ALE B tH % Hi i 52 145 FR A 7] (Baishideng
Publishing Group Inc)Mul CIER KA, 7 LA % 9% NS . EEE S H Ui WCID R IRE T A, W
http://www.wjgnet.com/bpg/e-boundjournals.htm. (¥5/i%)

Jaishideng® WCJD | www.wjgnet.com 1368 2015-03-18 | Volume 23 | Issue 8 |



