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Abstract

AIM: To investigate the effect of intestinal
alkaline phosphatase (IAP) on the expression
of Muc?2, Stat4 and phospholated-Stat4 (P-Stat4)
in colitis in mice.

METHODS: Forty-five mice were divided
into three groups randomly: a control group,
a TNBS group and a TNBS/IAP group. Mice
in the latter two groups had TNBS induced
colitis. The TNBS/IAP group was treated
with TNBS and IAP (200 IU/d; via gavage).
One week later, colonic pathology was
observed by HE staining. Immunochemistry
and Western blot were employed to assess the
expression of Muc2, Stat4 and phospholated-
Stat4 (P-Stat4).

RESULTS: The grade of colonic inflammation
in the TNBS group increased significantly
compared with that in the control group, and
improvements were observed in the TNBS/
IAP group. The positive expression rates of
Muc2 among three groups were significantly
different (y* = 19.62, P < 0.05); the rate was
significantly lower in the TNBS group than
in the control group (13.33% vs 93.3%, y° =

2016-02-18 | Volume 24 | Issue5 |
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19.29, P < 0.05), but was significantly higher
in the TNBS/IAP group than in the TNBS
group (60.00% vs 13.3%, x° = 7.033, P < 0.05).
The positive expression rates of Stat4 among
three groups were significantly different (y° =
7.22, P < 0.05); the rate was significantly higher
in the TNBS group than in the control group
(66.67% vs 20.00%, y” = 6.652, P < 0.05), but had
no significant difference between the TNBS/
IAP group (50.00%) and TNBS group (50.00%
vs 66.67%, x° = 3.333, P > 0.05). The positive
expression rates of P-Stat4 among the three
groups were significantly different (x> = 12.95,
P < 0.05); the rate was significantly higher in
the TNBS group than in the control group
(60.00% vs 6.67%, y° = 9.6, P < 0.05, but was
significantly lower in the TNBS/IAP group
than in the TNBS group (13.33% vs 60.00%, %’
=7.033, P < 0.05). After pretreatment with IAP,
the expression of Stat4 and P-Stat4 in DC2.4
cells was down-regulated.

CONCLUSION: The therapeutic role of IAP
may be associated with the down-regulation
of Stat4 pathway and the increase of Muc2
expression in mice with colitis.

© 2016 Baishideng Publishing Group Inc. All rights
reserved.

Key Words: Inflammatory bowel disease; Colitis;
Intestinal alkaline phosphatase; Muc2; Stat4
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el # g E

AR S i i A
Ve BV B B B
(intestine alkaline
phosphatase, IAP)
it 4 B Ko Roa
VB R B AT 5 AT,
ANFIAPH 2 A&
H1BD % 77 ¢4 #F
F ik, HIAPW
Ao <T B A s K
IBD # ¥ 7 3% 43
BE . I, R
EADC A
Stat4#E 82 1L &9 Fp
HAER.

J3aishideng®

WA BRI IR AN B 1, (ELRS o B T A
FEYIUNL PS5 551 25 1 (1 2 IS G 8 I . B i
TIBDHIRIRS. PRI, Muc2/& iE%
T By, B b5 CR7 i 286 L 4 40 4 1)
12 2 R i 00 A 8 e, T TB D 58 55 M T8l e e
P (intestinal alkaline phosphatase, IAP)f1Muc2
2L/, Statd 22 5HLAThL/ Th250 10
T, o] LU N UE 4 R 7 A e &
(interleukin, TL)- 1223 R i 561 AT 5%
TIAPKIBD/)N M uc2 FIS tatd i EE 1k (1) 8200,
TR IBD I A I B A TAPHI A FH.

[ g ST 1Y)

1.1 ## 8 Balb/C/NR4S I, 6-8 wk(/i 24 5K
WP, AL SNo. 41003100002469).
[AP(Sigma-Aldrich, Lot: 071P7640)F!
TNBS(Sigma-Aldrich, Lot: SLBK1620V), Rb
pAb to Muc2(Abcam, Lot: GR115545-3), Stat447
f&(Santa Cruz, Lot: H2014)F1P-Stat4Pi{i(Santa
Cruz, Lot: H1914), phosphatase inhibitor cocktail
2(Sigma-Aldrich, Lot: 054M4014V), LPS(Sigma-
Aldrich, Lot: 081M4035), “E$i % —Ji(abgent,
Lot: G2612-MH93D).

1.2 ik

1.2.1 R 5o 5 AR A SR #4145 /N B AL
XA . TNBSHIALALRITAPIRTT 4. X [
H: FH1IRA100 pLAEP KR, #2-7RH
300 pLAEERERKEEE . BAYAL: B 1R 2.5 mg
TNBS/I500 mL/L ZE#3£100 pL#Efs, #52-7R
1300 pnLABRERKRE /. 097 H: BRE 1R
TNBSH#EIAL, 552-7R AL B L (RITAPH (200
TU/d)#E B . ZRSCER[3]H 772, FFTAPER Hif ¥4
F%410 mmol/L Tris-HCI(pH 8.0), 1 mmol/L
MgCL#0.1 mmol/L ZnCL[#50% H i, 3T
FHRIERR TR S .

1.2.2 HE# & FEALIT45 omibHUE I bs A,
4% % B W [ 58 5 A 0 48 R 24
umUIFr. PrabR AL, K, Fagee,
ERRRWRE AL, TRR R t, TR, FH
X GUBAT AL . 0 B RAEUESE; 1
gy AREESOE, FERE/D B RAIENIRE; 270
FERAE, FEBE R & R AR 35 i fE 2
PEBE I AE 2 G AN i BE K MG ) 453 ELEE
JEE P W SR B R0 J22 11 2% 248 L 9= ) MR HR 4
JL AR R 2K
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1.2.3 ZEMBAF 6k FTEWRAZ B,
KASE, 3%H,0, K% ARV E AL VB, ok
R th R 182, 3%BSAE 4145 min, —HI(Fik
10054 Cid &, PBSAE —H/EBIPEXIE, —
PLHRE1000/5)37 C FH¥HO0.5 h, DABR
2 min, HARREG. BAK. EH, HAEE
AL NOULEE, 2 B T DA M P o R
o, KR AR B R B 4E . e
PR 3% BB R S vk AN AL 1004
YA, ZxG PHYE R K B R S B e, Jo R MR
M9 A0%y, B <25% K15, 26%-50% A2
4%, 51%-75%N34), >75%N45. E T
o0y, RN, KR EON20, KRB
N34y, B OGRS SEER A 0738
(), 2393 R(E), 4-597 N (+), 6-T73 A (++), Hrf
(H)(FH)IE A BHHE.
1.2.4 DC2.4%0 it 5 B 4~ 40 Fm B2 6 JR S0 YR PP 3T
K 2. 20, 100 TU/mLIIAPALEEDC2.441
924 h)5, INLPSHI#L4 h, vK_FZ4/#30 min, 4 C
14000 r/min 2§ /0>20 min, B Ei%, FIBCARF &
WA . B AL EAE40 ngi A, 10%[1SDS-PAGE
HLK, ¥, 5%BSAZEIMIRIRE A1 h, —Pi(F
BE40015)4 Cil i, —Hi(FikE4000f5) =2 h.
ECLE %, FImagelXf 45 RutiT K E ¥,
A KBS, BRU&HNS K EE
A3 BIAH X 2K BEAE. R % AH R 2R AR 34T S it
O

it F 4 KA Prism6.0v(GraphPad)4b
P, AT Muc2. StatdFIP-StatdfH %
(19 Ll AR F oy AR 56, 485 B AL 43 407 4 R0 4 ffd
Stat4 Fl1P-Stat4 (1) Lt 55K FH P9 4L 1R] ek 5. e
Ko = 0.05, P<0.05 8% 7 A Giil 2= L.

2 B8

2.1 BB R 45 Bh 3 Yo gk Kt IR ZH AR o B Y
MG dNAFT T I, ZJaRrsiase s,
TCIMAEFEYS, WEIR VP B2 T ol L4 i 3
JEL5E %, IR HEBIRE 55, J0 78 AT 1 4 IR,
TR GUK I8 R, AR A R R AR S R
FEWR, B85 REH 2T NRA AR
(IR ARG TS, 85~ v L4 W R A AN Rl R A
(R 78 LA /I 0 HE LS4 A, 4 9 3 B
%, RIHARRIA S M ATE BT R, RO R
ERE R, EAMIREE 7 el s, HEF
Iy T IRZH(3.134) £0.174 ws 1.40% £0.13
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R 1 BENBEHRETD R ERPMUc2, Stat4RIP-Stat4PEIEREBILER

(n=12)
o ST 2507 - RRPEMERRIEN(%)

Muc2 Stat4 P-Stat4
NHRH 1.40+0.13 14(93.3) 3(20.0) 1(6.7)
BRI 3.13+0.17° 2(13.3)° 10(66.7)° 9(60.0)°
alsH 2.07+0.12° 9(60.0)° 5(33.3) 2(13.3)°
FlE 19.62 7.22 12.95
PE <0.05 <0.05 <0.05

?P<0.05 vs WIRZE, P<0.05 vs BRI,

R 2 DC2.44BEIStat4FIP-StatdZRIAHIFE X N EE
Eba

IAP(IU/mL) StataiEIREE  P-StatdBNEER
0 1.17+0.14 1.04+0.03

2 1.15+0.13 1.58+0.16

20 0.73+0.02° 0.88+0.03"
100 0.25 +0.08" 0.80 £ 0.06"
FIE 17.35 16.73

PE <0.05 <0.05

°P<0.05 vs 0 IU/mL IAPZH. IAP: 7St ikEsER

I3 = 8.22, P<0.05). T TRAL ¥ 14 b7 EAERE N I
/NI FRAR, T EE4RTFUR T, /N A FFE
JEE AT RS i AR B R L ZH B R X 52
B AR, AR TR
(2.074r £0.12%) vs 3.1353 £0.1743)(¢ = 5.25,
P<0.05)(Kl1, #&1).

2.2 AN RE&EHMuc2. Statd#eP-Statd & ik
Muc2 B4 858 A7 T 25 i R 52 B AR 40 A 1)
K, WHZZH, B ekt Miias
N BHE B PE M, IR 2O SRRH M, YRIT A
Z NP, StatdFIP-Statd (4L ta g i 45 i b
B2 40 L ) B SR R A0 A%, SRR B B R
XTREZH 22 SR 55 P, ASEAR 2H 22 0 BH 1 380 558 B 44,
BITHZ RGN, TE/NR S bR, Muc2
Geto PHE R A3 A Z 57 (y” = 19.62, P<0.05);
PRI A T 6 BB 4. (13.33% vs 93.33%)(y” =
19.29, P<0.05); ¥ 77 4= T AL 41(60.00% vs
13.33%)(y” = 7.033, P<0.05). Stat4 4 (o BH PR 7E3
YHLIAIA 22 5 (0 = 7.22, P<0.05); BERIZH 2510t
41(66.67% vs 20.00%)(x” = 6.652, P<0.05); iJT
YHAIRERIZH (50.00% vs 66.67%) 2 1Al 2R TS5
A X (y” = 3.333, P>0.05). P-Statd4 ik
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AL AAH 2T (= 12.95, P<0.05); B4 2
F-5HHRZH(60.00% vs 6.67%)(x” = 9.6, P<0.05); i
IR TR L (13.33% vs 60.00%)(y” = 7.033,
P<0.05)(F1, E2).

2.3 TAPAIDC2.4 %8 it & iA Statd F=P-Statd 49 %5 %)
F2+ 20+ 100 TU/mLIYTAPALEEDC2.441 /{924 h
J&, INLPSHIE4 h. vk F2ARIEECE A J5 8
ANTFAR FE FRITA P L P SIS I S R4 i S tat4
FIP-Stat4 52 M. M F Ju s I 45 R,
W25k —, LPSHI LA FDC2.441 IS tatd
FIP-Statd3RiA, 20, 100 TU/mLIHJIAPALHE
J&, FIKMIStatd MIP-StatdPRA%. 203 A 2K
yMT)E, BEFR 20, 100 TU/mLATIAPY A] 1)
HILPSH LA S DC2.441 i Statd FIP-Statd K ik
(P<0.05)(F=2, 3).

3171E

JOREVE M9 A2 — 08 Tk R S 1) M R,
FLHE 9 435 P o R o 0 SR o e 4 B ¢
F B e g, T 5 % R AT 8RR A I i
JLTTEEA B, B 2 M . R e
W, HIERMWEREAL. ATk RE, ™
I B AT, HIERNETT % AR
KT IR 2, Bk T &5, i
SRR IRE 1 S B4R BT, AR, B Rl
R E AR LR, B2 R RIT. £
g oL BB, OHEMGER RS
57 JEREVE R 1 R, e B T8 3 5 57 e )
TR R O SR iy 108 28 I B T i PO 95
5 1T e 42 51 I T Py R A S FL P i it =
WAL T 9850375 28 400 L )t 20 5 5 S 8 S, B
1 58 4T TR o o 26 B B e B, XAy e
IBDI R HL . —P SR 1T, M ie 6 B B s o
Bl 2K R 1) R A LA v oA 5 A e B, ZEAE T bR

mzaw#E
IAP: 52 fh i A
o AR OVE B B A
2 ik 2 By RS A 4L
LUR P T AR E
WA E R 6
B, AR R A
YR
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W& 153
AILH—E WA
FE N, W E A
], s EA—
IR,

J3aishideng®

g

A 1201
—@— Control
—- TNBS
1101 & 1P

KIFE (%)

i )

4 TR

1 BELHISENLR. A: KA NRAORTTEARN TR AR LT DL B: WIBARISE ER ek, T4
YIRS (HE X 100); C: AU LERY FRZHESIZSEL, AR E R aimaiE, HA/ NI HE x 100); D: /&7 4558 AR
W5eEe, S AIEEERY D (HE X 100). TNBS: 2,4,6— —IHIETERS; 1AP: J7iEhs iy,

B30 77 18, SE A R B R T k.

R 4T i 3 T 7 5 11 86 V2 T B
Thag R T B R AU, X B 3= 2 il
J¥ T8 AR 4 43 0t 1) 86 B VLR, i Mue2
S I F R I E Y, 2 I SR T
TR MESE g % BB Muc2 RIETHI, WEEIUC
BF PIMuc2 1 EY) & S IEE A EG R AT
K40%" M. AT R, Muc2 BN bk
ANERTT R TE g 9%, HJak/Stat(s 5 382 1)
BeR = B B, 54 ORE R AR, X
EMuc2 25 851 5 R MG JiE g, B et
R I LT S 45 1) 20 B 8 P 2 Ak (2R e,
AR 5l b R A b A A b e, DARH
1LANEE 5 b i gs &, AN AR R 2,
FIF o i sh it w3 B B ik 7R M uc2
(/b (E4H 5 25 5 12 28 bR, 5l g
[ A5 )22 9% 90 240 i 1) 5 4 R0 i 3 ) 9% RE S B
BEAh, Muc2 1 £ Mt 4 25 Galectin 3-Dectin
I-FcyRIIBZAAE &), D CHIPL AR BE 7,
3t il G it 321, IX BEHR AR T Muc2Xt
g R i) 2 EARER.

V7 T8 ¢ S PR () B ME B PR B (intestinal
alkaline phosphatase, IAP)Z g4 7%
TR BR A R 1A PYE Ji7 2 F 5 e f) 4 7 v
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HAREEMEH, G+ 48 m R HpHIE,
ff PR L P ST B9 A% H BR 1 #5140l i 48 A
SSE, YR B AR IBD 4
HIAPEIE /D, TAPH] DL 2= Hi 4 B Jz H
VIR B B, 0 R AR P 0 B R R &
22, T L B A R 38 DA 1 1 F 5. TAPIE
AT 1) E L P S S W 4 R b R 4
COLO205 1) % V4t F PR 11 43 idh, Hod i B
#NFETAP AT 38 /N BRI 45 19 4% 0, 1% AT g5
A% R - B3 % (1) Tl R 1 A OB,

DR b, A S 56 400308 i T A PYA 97 465 figg A A5
R/ BRI FE R B8 UE A SEIA PXT Muc2 K I 1
VAT 5 ML LA AETB DI &I IR . AR sk
B R HTNBSE R4 R A, X2 AW
]2 R T IBD#F AT AR AL 12 B8 FHTNB SAN
LIEHENS, CREAZ T TE BT I S, TNBS4S
G IATEH L E AR AR, WO G R R
e R AL, WTH 5 5 HH S 06 P 5 M 4B,
Z B Lee 5, IAPIRITEM T 5410
mmol/L Tris-HCI(pH 8.0), 1 mmol/L MgC1,#10.1
mmol/L ZnCL#)50% H i+, 75 B H RS, 1X
FERT LAASTA PHR AL R HEAE F P 75 4 2%, /)N
oy T H A ELE AT DL/ D TAPTE B Wit Hh 4 2%
FhEE ARG 5 R, A BUS K BIS I R IEE . Bt
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2 BHRNBRERH ERPMuUC2, StatdFIP-StatdFRIAAIELERIHC x 200). A: BHMEXSIE; B: Muc2fEXT IRAAT ERIA; C:
Muc2fERBIA TP RFGR; D: Muc2fHIEITT AT S FE; B Stad fEXIRZHIPRERIR; Fr Stad BB ERIA; G: StatdfE
TETTAHIPRER; H: P—Statd fEXT IR TP IRERIE; I: P-Statd ZEEUAH T 3RIK; J: P-Statd BRI TP IR,
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LPS

Control Vehicle IAP IAP IAP
2U/L 20 U/L 100 U/L

e

B-actin M—— ﬁ — —

3 DC2.4{BiEStatdFIP-StatdZRIXBVLLER. LPSHL)
1% SDC2. 420ffIStatd FIP—Stat4 1K, 120, 100 TU/mLIK
FEROTAPSET X —IN % 1AP: 1St E AN,

FEERFH], FETNBSTES 45 1 4 /N R
1 B Muc2 R kb, B 40T B 25 45
IAP¥E B J5, Muc2[JRIAME 2, MP-Statd K ik
Wb, Ak T TNBSEE S5 . Statdidi %
ST T AR TR 1 — 2% 40 i TR R 2
6, At I¥ S T LASE D C 40 ARTL- 1214 53 34,
PEHEThI 704k, (EHIARThL/ Th2 k4, T84S
Jir 96 W AR, Statdi B 3y 203 B )
EAL B, BRI ZBASE, T
TR Ak 2 f5 8 DL I S tatd 3 B (135 AL ALY £E
TAPXID C2.440 il 1A S tatd (1§ ) 45 F ]
LA B, FELPSHEAM R SE R B R, Statd
IR b Statd () FRILHL LT, M AIAPJS Statd
MR AL Statd ) KL HR N %, Statd MIBERZ 1L
Statd A8 1 — U LB TAPAY AT LA Statd
MBERR AL, 1] LLAMHLE 1 Statd R IL. 45
YIR 5B S 22 45 I BoRTAPRR T 45 )%
Muc2 (k8 n4h, i& Al A 45 7 P-Statd )
Fik . IXELHEBE I T IAPHD I Statd B 1, i
Muc2Rik, Zffsn K, dt—P R Stadf1fE
RAEH SMuc2 R 1EH. S22, Muc251BD
R K, TILAPA] IS tatd KB4 BR A6 A1 _E
Muc23KiE, FfR4E Mm%, I, #hFRIAPH A
NIBDYATT 3T 7775, HIAPKIRE I ] 68 A I
JRIBDIFiZ Wi it 2%,
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