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Abstract

AIM: To examine the mRNA and protein expres-
sion of heat shock factor 2 (HSF2) as well as the
levels of proinflammatory cytokines like tumor
necrosis factor o (TNF-a), interleukin 1f (IL-1B)
and IL-8 in the colonic mucosa and serum of pa-
tients with ulcerative colitis (UC).

METHODS: Colonic mucosa and blood speci-
mens were obtained from patients with UC who
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2013 to February 2014. Patients with abdominal
pain or discomfort who were eventually diag-
nosed with irritable bowel syndrome according
to Roman III criteria and had no lesions under
colonoscopy were used as controls. UC disease
activity evaluation was performed using UC-
DAI. The mRNA expression levels of HSF2,
TNEF-q, IL-1B and IL-8 in the mucosa were de-
tected by real-time fluorescence quantitative
PCR. Serum concentrations of HSF2, TNF-q,
IL-1B and IL-8 were detected using ELISA. The
correlations of HSF2 expression with disease
activity, TNF-a, IL-1p and IL-8 in UC were also
explored.

RESULTS: Twenty UC and five control mucosa
specimens were collected, and 60 UC and 20
control blood specimens were obtained. Patients
with mild to severe UC had significantly higher
mRNA expression of HSF2 (mild: 1.30 £ 0.11 vs
1.00 + 0.00, P < 0.05; moderate: 1.50 + 0.14 vs 1.00
+ 0.00, P < 0.01; severe: 2.02 £ 0.19 vs 1.00 £ 0.00,
P <0.01), TNF-a (mild: 6.28 +1.79 vs 1.00 + 0.00,
P < 0.05; moderate: 10.21 + 1.68 vs 1.00, P < 0.01;
severe: 19.23 + 4.38 vs 1.00 = 0.00, P < 0.01), IL-
1B (mild: 48.91 + 13.72 vs 1.00 + 0.00, P < 0.05;
moderate: 99.12 + 17.28 vs 1.00 = 0.00, P < 0.01;
severe: 212.89 £ 29.69 vs 1.00 £ 0.00, P < 0.01) and
IL-8 (mild: 27.49 * 4.55 vs 1.00 + 0.00, P < 0.05;
moderate: 54.73 + 12.00 vs 1.00 = 0.00, P < 0.01;
severe: 124.73 + 26.08 vs 1.00 = 0.00, P < 0.01) in
the colon mucosa than controls. HSF2 expres-
sion had a positive expression correlation with
the levels of these pro-inflammatory cytokines
(r=10.89, 0.89, 0.80, P < 0.001). Serum concentra-
tions of HSF2 (mild: 0.91 ng/mL * 0.33 ng/mL
vs 0.42 ng/mL + 0.29 ng/mL, P < 0.05; moder-
ate: 1.26 ng/mL * 0.28 ng/mL vs 0.42 ng/mL *
0.29 ng/mL, P < 0.01; severe: 2.15 ng/mL + 0.42
ng/mL vs 0.42 ng/mL * 0.29 ng/mL, P < 0.01),
TNF-o (mild: 17.29 pg/mL = 1.71 pg/mL vs
13.45 pg/mL + 3.63 pg/mL, P < 0.05; moderate:
17.42 pg/mL + 1.85 pg/mL vs 13.45 pg/mL *
3.63 pg/mL, P <0.01; severe: 21.16 pg/mL * 2.15
pg/mL vs 13.45 pg/mL # 3.63 pg/mL, P < 0.01),
IL-13 (mild: 11.86 pg/mL * 5.18 pg/mL vs 4.93
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pg/mL + 2.92 pg/mL, P < 0.05; moderate: 15.05
pg/mL +2.90 pg/mL vs 4.93 pg/mL + 2.92 pg/
mL, P <0.01; severe: 22.77 pg/mL £ 7.19 pg/mL
vs 4.93 pg/mL £ 2.92 pg/mL, P < 0.01) and IL-8
(mild: 19.49 pg/mL + 4.38 pg/mL vs 8.25 pg/mL
+2.23 pg/mL, P < 0.01; moderate: 32.18 pg/mL
* 6.81 pg/mL vs 8.25 pg/mL * 2.23 pg/mL, P <
0.01; severe: 60.19 pg/mL * 9.71 pg/mL vs 8.25
pg/mL £ 2.23 pg/mL, P < 0.01) in UC patients
were significantly higher than those in controls,
and HSF2 concentration was also positively cor-
related with serum levels of these proinflamma-
tory cytokines (r = 0.77, 0.73, 0.85, P < 0.001).

CONCLUSION: Colonic mRNA expression lev-
els and serum concentrations of HSF2, TNF-q,
IL-1B and IL-8 increase in UC patients. The ex-
pression level of HSF2 is positively correlated
with TNF-qa, IL-1B and IL-8, suggesting that
HSF2 might be used as a new marker for evalu-
ating inflammation activity level in UC.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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F 4= I 7% 2R 58 B -F o(tumor necrosis factor o,
TNF-a). @4~%1p(interleukin 1B, IL-1B)+
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SPSS17.0%3 52 3k 2f 52 B S 4B 4T 42t o
M, FITHSF242 TNF-a» IL-1B. IL-8/2 %4
FEIE 40 L2 B i P R K B AR R

HER: K EUCES & R 24 S
204, A5G, UCE # f i H R 604, 23
PR LR b E AR S 204, (1) UCE XM Abpt
L HSF2 mRNA(%Z: 1.30+£0.11 vs 1.00
+0.00, P<0.05; ¥ Z: 1.50+£0.14 vs 1.00+
0.00, P<0.01; £ )%: 2.02+0.19 vs 1.00%0.00,
P<0.01). TNF-oo mRNA(ZE: 6.28+1.79 vs
1.0040.00, P<0.05; *F : 10.21+1.68 vs 1.00
+0.00, P<0.01; £JZ: 19.23+4.38 vs 1.00+
0.00, P<0.01). IL-1p mRNA(% E: 48.91+
13.72 vs 1.00£0.00, P<0.05; +&Z: 99.12+
17.28 vs 1.00+0.00, P<0.01; ¥ E: 212.89+
29.69 vs 1.00£0.00, P<0.01). IL-8 mRNA(%2
B 27.49+4.55 vs 1.00+0.00, P<0.05; F
JF: 54.73+12.00 vs 1.00+0.00, P<0.01; &
JE: 124.73+26.08 vs 1.0040.00, P<0.01)#9
ARk FR A BA R F I m. AHSF25
TNF-o. IL-B. IL-889 &5 A A EA XM =
0.89, 0.89, 0.80, P<0.001); (2)UC % #HSF2(%
J: 0.91 ng/mL=+0.33 ng/mL vs 0.42 ng/mL =+
0.29 ng/mL, P<0.05; ¥ &: 1.26 ng/mL+0.28
ng/mL vs 0.42 ng/mL+0.29 ng/mL, P<0.01;
¥ % 2.15 ng/mL+£0.42 ng/mL vs 0.42 ng/mL
+0.29 ng/mL, P<0.01). TNF-o(#%: 17.29
pg/mL+E1.71 pg/mL vs 13.45 pg/mL+3.63 pg/
mL, P<0.05; ¥ /&: 17.42 pg/mL+1.85 pg/mL
vs 13.45 pg/mL+3.63 pg/mL, P<0.01; & & :
21.16 pg/mL£2.15 pg/mL vs 13.45 pg/mL+£
3.63 pg/mL, P<0.01). IL-1B(%&/%: 11.86 pg/
mL=+5.18 pg/mL vs 4.93 pg/mL=+2.92 pg/mL,
P<0.05; F&: 15.05 pg/mL+2.90 pg/mL vs
4.93 pg/mL=+2.92 pg/mL, P<0.01; & & : 22.77
pg/mL=%7.19 pg/mL vs 4.93 pg/mL+2.92 pg/
mL, P<0.01), IL-8(4/%: 19.49 pg/mL+4.38
pg/mL vs 8.25 pg/mL=+2.23 pg/mL, P<0.01; ¥
JE:32.18 pg/mL£6.81 pg/mL vs 8.25 pg/mL+
2.23 pg/mL, P<0.01; ¥ &: 60.19 pg/mL£9.71
pg/mL vs 8.25 pg/mL+2.23 pg/mL, P<0.01)n
ERE RE G T g, AHSF2fifRE
5TNF-a~ IL-B. IL-8:s2 7% K % 2 EA KM (r
=0.77,0.73, 0.85, P<0.001).

418 HSF25 TNF-a. IL-1B. IL-8&# %tk
Y5 B K 2 W B R 2R 4R Rt i P 64 Rk 3 3 e,
HHSF25TNF-a. IL-18. 1L-849 & ik A7 IE
AR, FRTHSF27T A64F A — A7 69335 UC
K g ENAR LA IGAT.
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VOO ML AT Dy T BRI, HOAE S AT I A
FERRE, B TR A T I, BRI S
S H AL & A (mucosal healing, MH)/fE AUC
TRIT I & B AR, B PR ATk = 5 5 i 1)
W bR, Ak, H AT U CAAE T 30 M A il 1)
S FEARAR I AR R, Jo R 1 S S HER
PP, £ — @R E EAR T RE &S a7 .
DRI, 5 a7e B L AR S P AR 80 128 ) A4 YL s 3
TEDAT. #K T EE H (heat shock protein, HSP)/&
LAYMEAE R B, B, G R
S £ LA T DA BR324 9 R 1) —
FhBG A PE R N B 1, MR G . A E B
PR ST HLEY, HSPRIZRIAIE K%
PR 505 5% Bl F (heat shock factors, HSFs) i
. WFFLR B, HSP70. HSP25270] {4 i I
B, HSP70. HSP25/27 /)43~ ¥ v il 55
o b e A A BT A VETIERE 73, 51K UCE. HSF2
Al 5 FHS P70 4 5 2 5 i b e 4 it 1) £
L AW TN AT R SRR . AR
5 R AP R 2 R AR U CEE H HSF23%
ik BN PR, HE— DA TH S F2 A 4 hE 4N
J R ¥[8 YR BE Rl F o(tumor necrosis factor a,
TNF-a). /% 1B(interleukin 1B, IL-1B)]+ IL-8
FEUCH RIL, A B TRERHSF2AEUCEIR
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B ARANE T B EERLR 25— s EE R, &
PR B R A I S R A, AR B TLIbR 2
Wr i 2R A Aik (irritable bowel syndrome, IBS)
F B s B o 1 P Ak R Wt 5 M 45
RIIESNFEE(UC-disease activity index, UC-
DADW &4t fERFAE )G, FrAUCH 5 X
2H T3 SR 2 T bk b AL VB o (VR T D),
4000 r/minf+0>10 min, HUILIE 734 T-80 ‘CUKAE
TRAF. S5l N s R e IR e i R A 21, H
Fow B KIS TR B TR E T, TR
R . LR U CTE B A 8 W R i 4H 21
FEM2041, X REZHSH. UCHEE MG FE M 601, Xt
ML IS R i 2049, JE 8 — B RHInGR L, 2.

1.2 7k

1.2.1 8% EZEPCR: (D) ERNAprep Pure
YA LSRN ASEHUA &DP431(TIANGEN,
A8 50 Ui WY R AT R R AL S RN A S Y
(2)1st-Strand cDNA 5 Hi#%TaKaRa Reverse Tran-
scripase M-MLV (Rnase H-)(2641A)ij B 15817,
)R GenBankH NHSF2. TNF-a~ IL-153-
IL-8 GAPDH/ A 7%, Bl Primer Premier
S0P =1 &), 5197 5108:
HSF2(139 bp): F: 5'-ATA AGT AGT GCT CAG
AAG GTT TCA GA-3'; R: 5'-GAA TAA CTT
GTT GCT GTT GTG CAT G-3'; TNF-a(124 bp):
F: 5'-TCT CGA ACC CCG AGT GAC AA-3; R:
5'-TAT CTC TCA GCT CCA CGC CA-3'; IL-
1B(169 bp): F: 5' -TTC TTC GAC ACA TGG GAT
AAC G-3'; R : 5-TGG AGA ACA CCA CTT GTT
GC T-3'; IL-8(118 bp): F: 5'-AGA GTG ATT GAG
AGT GGA CC-3"; R: 5-ACT TCT CCA CAA CCC
TCT G-3'; GAPDH(185 bp): F: 5'-GGA AGG TGA
AGG TCG GAG TC-3'; R: 5-TCA GCC TTG
ACG GTG CCA TG-3'; (4)FificDNAFE ML E
f#f TaKaRa SYBR Premix Ex Taq(Tli RnaseH
Plus) 1 J5 B A SRS S S, s B2 F 95 °C
30 s AR, SRJ595 °C 55,60 °C 155,72 C 20's,
76 C 10 s, 45/MEFF, 95 C 1 minZEffi; (5)MEL
P H30%(0.8-1.2), M55 2%0(*>0.98), AL AE4:
SRS I I i 2 T B, T G
g R A R E AR SRR
(fold of change) = 27, AACt = (Ct#lLJE [K-Ct

T i@ i i % NF-
kB. MAPK ¥
HRERR, B
5 TNF-a. IL-
18- IL-8. TL-6.
IFN-y 5 4a je. B F
#9 4% F A4z, HSF
YE A HSP# 4 5%k
B ¥, T 5HSP
KRBT LA,
W T S5IL-16%
R TARE B
F &4, AERN
BA-F R me
5 04 AR,
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IRPRZTR zE EE,; = PRLEHE] PE
n 7 8 5 5
FH() 46.0+17.2 438+55 38.0+88 42.8+89 0.71
S0 (%) 0.88
£ 3(42.8) 5(62.5) 3(60.0) 2(40.0)
L4 4(57.2) 3(37.5) 2(40.0) 3(60.0)
FRIR(E) 2.7+2.1 6.6+4.7 24+05 = 0.09
RESEEN (%)
B 4(57.2) 3(37.5) 1(20.0) - =
S 2(28.6) 3(37.5) 1(20.0) - -
247 1(14.2) 2(25.0) 3(60.0) - =
UC-DAI 44+05 7413 11.2+0.4 = <0.001

UC: SRIBIMELSIZYS; UC-DAI: SRS P B a5 4.

xR 2 60fIUCEE R 208X IRLAMEE B —MRZZR

uc

IRPRETR BE e == X6248 PE
n 20 24 16 20
FH() 44.1+14.9 449+7.9 39.1+12.9 456+9.7 0.64
3Bl (%) 0.41
= 8(40.0) 14(58.3) 12(75.0) 8(40.0)
L4 12(60.0) 10(41.7) 4(25.0) 12(60.0)
TRIR(E) 38+27 6.3+6.5 1.8+0.9 = 0.10
RESEEN (%)
B 12(60.0) 8(33.3) 0(0.0) - =
TSR 8(40.0) 14(58.3) 2(12.5) - =
|27 0(0.0) 2(8.4) 14(87.5) - =
UC-DAI 47+0.7 7412 11.3+0.5 = 0.02

UC: R 523%; UC-DAI SR SIS TR b ol iEE.

N Z) s -(CHEEE R -CtN 22) o pysman 73 BT BUA.
1.2.2 ELISA#M £ A HSF2. TNF-a. IL-1B.
IL-8: I {EHSF2(CUSABIO, ). TNF-a. IL-
1B+ IL-8(R&D, USA)HK B E 73 4% FELISA
TR S AT

it Ab T K HISPSS17.08 4T GE it 4y
Br, TR TR & RS YRR IR 38 9 IE S A,
Hmean+ SDFIR, £ 2H A+ & F R ELE K A
FAIR R 7 22 53 BT (One-way ANOVA), 4110 2 5%
FH A6 38 AT, KA PearsoniE Bt AT A%
PESIHT, P<0.05 8 7% 7 B A Gt 8 L.

2 £
2.1 R KX FZ FPCR LN WL ERPCRE R
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i 7R: HSF2. TNF-ou. IL-1B+ IL-8FHXFX} 4,
FEUCEF R Rk 438 m, HHSF25
TNF-o. IL-B. IL-81IAE 2 IEAH (B, 2).
2.2 ELISA#: | f2 A HSF2. TNF-o.. IL-1B.
IL-83R & ARABELISAI G EEK, 4% M8 UL B 154
YRGB HEAT MHFHSF2. TNF-a. IL-1B. IL-8ik
FEM5E, 45 F 8 7R UCH 5%} & ZHAH EL, HSF2.
TNF-o. IL-1B. IL-8IMLiEHKE{EEE. H. H3
Hrh B Th i, A ZE A S5 L. Pearson
FHI AT 4 SRR MIEHSF2ik % 5UC-DAIK
. TNF-o. IL-1B. IL-8%J& £ IEAH (I3, 4).

3 11
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A HSF2 mRNA/GAPDH mRNA B TNF-o. mRNA/GAPDH mRNA W @) 15 R4
25 - b 30 b AR B IR Y
. — B H M, BEAEUC
2.0 b LI B % # EHSP
T 20 A&, T AR
3 a 3 >
ﬁ 1.5 1 @ % ﬁ b Ll B FHSFAF 70 &
Y 1.0 - o~ Y, AL e
= =10 a % s ik 7 A B 4
0.5 - @ # THSFLE X 5
B-Fuk &, T
0.0 T ™ — T 0 T T T T 2] %HSFEUC&
popiEl =55ty HHEE HE PSRl =ity FHEE 1S JmP W ER LA
c IL-13 mRNA/GAPDH mRNA D IL-8 MRNA/GAPDH mRNA FE A
300 - 200 -
b b
150 A
3 200 - H&Efﬁ] =
4 b - 400
3 Eﬂ<100 b
= 100 - 2 == &
50 . B
R v
T T T T 0 T T T T
MR R R B MR R hE B
1 SERSRYETEEPCR. A: HSF2 mRNA; B: TNF—a mRNA; C: IL—1B mRNA; D: IL-8 mRNA. 'P<0.05, *P<0.01 vs Xf /B
2H. HSF2: R d %R 1-2; TNF—a: TPEIATER Fo; IL: H/MEE.
A _ B -
= 300 - r=0.89 P<0.001 30 - r=0.89 P<0.001
= s
>4 e °
€ E
§ 200 1 = 20
< x
O Y
< £
Z 100 1 Z 10 1
c €
oy 3
— w
dl 0 T T T T 1 E 0 T T T T 1
0.0 0.5 1.0 1.5 20 25 0.0 0.5 1.0 1.5 2.0 25
HSF2 mRNA/GAPDH mRNA HSF2 mRNA/GAPDH mRNA
c _
L 200 r=0.80 P<0.001
z o
E 150 -
I
[a)
<
3 100 -
<t
z
£ 50 -
@
d 0 T T T T 1
0.0 0.5 1.0 1.5 20 25

HSF2 mRNA/GAPDH mRNA

B 2 HSF2 mRNAMEXIRIAE 5TNF-a. IL-1B. IL-8 MRNAMEXIRIKEAERIEDHT. A: HSF2 vs IL-1B, r = 0.89, P<0.001; B:
HSF2 vs TNF—q, r = 0.89, <0.001; C: HSF2 vs IL-8, r = 0.80, <0.001. HSF2: #UYRTaHEF K F-2; TNF—a: FREIAFER F-o;

IL: /2.

DR 22 N, A PR R A B P B R T RE I AR,
WA 22 J8 B 3R 5 ) BB 18 R 4, il id RHSP
RAFCRIE . WL, W b R 40 e 4y B
BT BPUEERMPIER, Wi e sRE
A(IgA)%E, BA DRI R G sZ 400 1 i B AR
IL-10. HSP. TGF-B. AiFIARKE2, HA 1Lt
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2014-10-28 | Volume 22 | Issue 30 |



4688

Jaishideng®

ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFUEL B LAE

20142E10328H &822% 55305

WCJD | www.wjgnet.com

A 25 b B 25+
_ b
2.0+ T 20+ b HH
) 9 —
£ £
2 154 2 154
T 1.0 - T 1.0
g EEEE e g
0.5 1 0.5
0.0 - = ) N A 0.0 . T -
KHHE e HHEs HE KT TR i HE
C 30~ D 80 -
b
- b
= 3 60 -
E 20 e 111
o b o
& =
Lo a —= = 40 b
AT AT
= 10 + = b
E E 20 —
B — |
|
EEE.
0 i ; T 0 i T
X B i HE X e i HE

3 HSF2, TNF-a. IL-1B. IL-8MIERE. A: HSE2; B: TNF—a; C: [L—1p; D: IL—8. 'P<0.05, "P<0.01 vs X}HEZH. HSF2: #4
IRFEFEFIN T-2; TNF—a: IRSRSEIA T-a; IL: AN

A 30 r=0.77 P<0.0001 B 40+ r = 0.73 P<0.0001
By 30
2 oo g
i s o
= pul
= H
] [N
2 | T
E 20 =
15 ‘ w ‘ ! ‘
0 1 2 3 4 4
HSE2IME IR S0
C 80 - r = 0.85 P<0.0001

FEF

i

IL—SIMIER

HSF2IM B

B 4 HSF2IERESTNF-a. IL-18. IL-8IIEREMFMEDHT. A: HSF2 vs TNF—a, r = .77, P<0.0001; B: HSF2 vs IL—1p,
r=10.73, P<0.0001; C: HSF2 vs IL—8, r = 0.85, 2<0.0001. HSF2: #YRTTELF R F-2; TNF—o: JHREIAFER Fo; IL: FIER.

FEHR N MER, 2 5EARMNIFTE. MW
. ZREGERNES, DAEFMREARE BB, K. S5k A, HELE, i
S8 RN A IE 5 AR BRI REVS 7. HSPAU-A BUSZHSFE o2 38 G0 100K BT 8000 16 i 80 05 4 2 e 1) 0
E. HE B AR, AV 2 s SO R AT AT

UCHE —F il 18 PE AR R 5 M R PR, B

2014-10-28 | Volume 22 | Issue 30 |



S8, F. HSF2ARREBRE SRR SR PRA

4689

RILUCH ZERE A KB BT e, 2 Fh 58 hE A
P DR 7 R % b R A L, R 4 (] ()
B, AR REE RN, RUCHIR AR R
A EZEE R, KA, TNF-a. IL-1B.
IL-83ft 2 F Z MR RAEA R E T, IS Es
UCH] #REIRZS B VAR OE.

AR 5T H F S B 5% Ok 1€ &P C R 77 v A
TNF-o. IL-1B+ IL-87EUCHE# i F I 2H 4
(1) %% 5% /K-, ELIS AJ7 ¥k U C 2 3% 13
TNF-o» IL-1B IL-8fI¥E. 45 AZIMTNF-a.
IL-1B+ IL-87EUCHEH# MR v s 1, 78
I3 A AR R B KT B R 2 i T X IR AL XAy
YU TR RIELE R T 5 UCK RIE VIE. (A
BRATERE M, HSF2IEUCHEH 3 A 4UR
I3 A TR B3 T R, B 5 TNF-o.
IL-1B+ TL-8HJ#RIE LA K 1 )™ B AR L B 1A
K. IATENTE, JAEH LR T KB A% T
-kB(nuclear factor-kB, NF-kB). MAPK%:f5 5
TP X 45 A, 22 P SRE A i R S RTENF-
kB MAPK, A1 (B4R SCHE, AHEAEH]. 40
T FITIR, HSF22 240 i P Y 1 R 47 14 25 1 iU H S P
L SR P R 22—, X 4T A 2 R 1
HSF2A[ @ it " NF-xB. MAPKH I 5 1% %,
R, S5 T SRR R R
HSF27EUCHEF (1A KP4 i, FRATTHE T
e H 25 T HSPA T 140 28 5E 40 i 557 1)
FIBAE T, B ORI AR L R A A Ok

SR, ARBFFIEAFAEIR 2 JRBR 1T, HIRZ ]
FE AR RATAREE L FAR K. WIHSF21)FRIE I
RAFTNF-an IL-1B+ IL-8FRIL &AL, Ui WIHSF
2 5 THSPIA 8 % AN /2 5 — ) s R 3. 4H
R 7 [ S R T (5 5 B I 2 TH) 2 R H 4%, HSFIX
— VR PR BIL ] e ) A A R A B ) R D A
15iE— A 78, HSF2OR47 1 b R 4 i i) B AR A
FH¥E RURAT A AT 75 EE IR A

4 SEXH
1 Lichtenstein GR, Rutgeerts P. Importance of muco-

sal healing in ulcerative colitis. Inflamm Bowel Dis
2010; 16: 338-346 [PMID: 19637362 DOI: 10.1002/
ibd.20997]

2 Pineton de Chambrun G, Peyrin-Biroulet L, Lémann
M, Colombel JF. Clinical implications of mucosal
healing for the management of IBD. Nat Rev Gastro-
enterol Hepatol 2010; 7: 15-29 [PMID: 19949430 DOI:
10.1038 /nrgastro.2009.203]

3 Neurath MF, Travis SP. Mucosal healing in inflam-
matory bowel diseases: a systematic review. Gut
2012; 61: 1619-1635 [PMID: 22842618 DOI: 10.1136/
gutjnl-2012-302830]

Baishideng® WCJD | www.wjgnet.com

10

11

12

13

14

15

16

17

18

Hayashida N, Inouye S, Fujimoto M, Tanaka Y,
Izu H, Takaki E, Ichikawa H, Rho J, Nakai A. A
novel HSF1-mediated death pathway that is sup-
pressed by heat shock proteins. EMBO ] 2006;
25: 4773-4783 [PMID: 17024176 DOI: 10.1038/
sj.emb0j.7601370]

Liu TS, Musch MW, Sugi K, Walsh-Reitz MM,
Ropeleski M]J, Hendrickson BA, Pothoulakis C,
Lamont JT, Chang EB. Protective role of HSP72
against Clostridium difficile toxin A-induced intes-
tinal epithelial cell dysfunction. Am | Physiol Cell
Physiol 2003; 284: C1073-C1082 [PMID: 12490434
DOI: 10.1152/ ajpcell.00134.2002]

Ren H, Musch MW, Kojima K, Boone D, Ma A,
Chang EB. Short-chain fatty acids induce intestinal
epithelial heat shock protein 25 expression in rats
and IEC 18 cells. Gastroenterology 2001; 121: 631-639
[PMID: 11522747 DOI: 10.1053/ gast.2001.27028]
Kojima K, Musch MW, Ropeleski MJ, Boone DL,
Ma A, Chang EB. Escherichia coli LPS induces
heat shock protein 25 in intestinal epithelial cells
through MAP kinase activation. Am | Physiol Gas-
trointest Liver Physiol 2004; 286: G645-G652 [PMID:
14630641 DOI: 10.1152/ ajpgi.00080.2003]

Hu S, Ciancio M]J, Lahav M, Fujiya M, Lichtenstein
L, Anant S, Musch MW, Chang EB. Translational
inhibition of colonic epithelial heat shock proteins
by IFN-gamma and TNF-alpha in intestinal inflam-
mation. Gastroenterology 2007; 133: 1893-1904 [PMID:
18054561 DOI: 10.1053/j.gastro.2007.09.026]
Sandqvist A, Bjork JK, Akerfelt M, Chitikova Z,
Grichine A, Vourc'h C, Jolly C, Salminen TA, Ny-
malm Y, Sistonen L. Heterotrimerization of heat-
shock factors 1 and 2 provides a transcriptional
switch in response to distinct stimuli. Mol Biol Cell
2009; 20: 1340-1347 [PMID: 19129477 DOI: 10.1091/
mbc.E08-08-0864]

AR Fr R sz 45 1 26 B 3 AR Rk 1Y
7. FRAEMAEAGE 2009; 11: 775-777

VRIRDS, 200, A, 29, MER. CEACAMS,
Syndecan-1, PDGFA, HLA-DRB57E 451 78 th
ORI HE R A JH( 3 2010; 18: 2971-2975
ZNiEs, WRNRDT, AR, BTN, RFP, HER. Y5
ML 2 M7 2 SR R IR BT . R LR
2010; 30: 898-901

HAEPRAE R S RTEMEI £ 2. SRR 5
AT, HRAEH A 2012; 32: 796-813
R, TR, e, ORI, L. AR SIS
RS R AN AR R . HH2525F Sl
PR 2013; 29: 132-135

Anfinsen CB. Principles that govern the folding of
protein chains. Science 1973; 181: 223-230 [PMID:
4124164 DOI: 10.1126/ science.181.4096.223]

Hartl FU. Molecular chaperones in cellular protein
folding. Nature 1996; 381: 571-579 [PMID: 8637592
DOI: 10.1038/381571a0]

Shinkawa T, Tan K, Fujimoto M, Hayashida N,
Yamamoto K, Takaki E, Takii R, Prakasam R, In-
ouye S, Mezger V, Nakai A. Heat shock factor 2
is required for maintaining proteostasis against
febrile-range thermal stress and polyglutamine ag-
gregation. Mol Biol Cell 2011; 22: 3571-3583 [PMID:
21813737 DOI: 10.1091/ mbc.E11-04-0330]

Yoo CG, Lee S, Lee CT, Kim YW, Han SK, Shim
YS. Anti-inflammatory effect of heat shock protein
induction is related to stabilization of I kappa B al-

2014-10-28 | Volume 22 | Issue 30 |



4690

ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFRAL ALY 20145108280 E522% 5308

Jaishideng®

pha through preventing I kappa B kinase activation region of the murine tumor necrosis factor-alpha
in respiratory epithelial cells. | Immunol 2000; 164: gene is a transcriptional repressor. | Biol Chem 2002;
5416-5423 [PMID: 10799907 DOI: 10.4049/jimmu- 277: 4981-4988 [PMID: 11734555 DOI: 10.1074/jbc.
nol.164.10.5416] M108154200]

19  Cahill CM, Waterman WR, Xie Y, Auron PE, Calde- 21  Kim SH, Kim D, Jung GS, Um JH, Chung BS, Kang
rwood SK. Transcriptional repression of the proin- CD. Involvement of c-Jun NH(2)-terminal kinase
terleukin 1beta gene by heat shock factor 1. ] Biol pathway in differential regulation of heat shock
Chem 1996; 271: 24874-24879 [PMID: 8926278] proteins by anticancer drugs. Biochem Biophys Res

20  Singh IS, He JR, Calderwood S, Hasday JD. A high Commun 1999; 262: 516-522 [PMID: 10462506 DOI:
affinity HSF-1 binding site in the 5'-untranslated 10.1006/ bbrc.1999.1229]

iR 3R w4 1E5 A

ISSN 1009-3079 (print) ISSN 2219-2859 (online) ~ DOIL: 10.11569 20144 FRAL I i tht 25 H e
AR AT

° ‘iﬁﬁ °

FOHBIELMAEHRER (XTI RERL (EXR))
%@ 3% 0.873

AFSR — 4 — BB b B R 18 ST G55 52012-12-07 i b B RH S BAE 5 (i RR 5 B ZE b 5tk AR, (b
E R AT SHER & (0 R)Y Gt iR, 20114F (S B i 22 2 B (ECR)) Bk 51R6 9791k, #mi Al
TF0.873, L5 A VPN K588.547, 73 AL JE N RHEIS2F AT BB 1L BE3467. 28 142, 43 A7 J& 1998F o [E RHE;
B AT (F E RIS GRS 1AL, BB 15600, 95 1807; HAehigds: RI4ETEFR0.219, 415]%0.89, 3]
FATIE619F, 38K 78.84, BUBIA T2 144.57, # 5|3 H4.7, HIFSCHRETS8, SCHRIL H2£0.94, H X 7104
26, LKA ELL, 41850 H00.45, iEAMA S HR0.71.

20t ZIEARFRIRGEE VP K AT & R VPUURTE, (B A ETSUR)) FERIEh “HhER
Fiiz 0”7 (b ERS SCS TR T, ARAE20 11 F R E RS 8 S 51 Sc s E (CSTPCD 2011) 4iit
iR, (A BB RE (GO ) RIR20114E “ TP ENHZARIT” 5.

WCJD | www.wjgnet.com 2014-10-28 | Volume 22 | Issue 30 |



