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Abstract

AIM: To investigate the mechanisms underly-
ing therapeutic effects of dipeptidyl peptidase-4
(DPP-4) inhibitor against ulcerative colitis in
mice.

METHODS: Thirty male Balb/c mice were ran-
domly divided into five groups: a normal group,
an experimental colitis group, a DPP-4 inhibitor
treatment group, a sulfasalazine (SASP) treat-
ment group, and a DPP-4 inhibitor plus SASP
treatment group. Ulcerative colitis was induced
in mice with 5% dextran sulfate sodium. The
normal group and experimental colitis group
were intragastrically given 0.5% carboxymethyl
cellulose (CMC), and the DPP-4 inhibitor group,
SASP group and DPP-4 inhibitor plus SASP
group were given sitagliptin, SASP, and both the
two drugs once a day, respectively. Disease ac-
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tivity index (DAI) was assessed every day. After
six days, all mice were sacrificed. Colonic patho-
logical changes, myeloperoxidase (MPO) activ-
ity and serum levels of tumor necrosis factor-o
(TNF-a), interleukin-10 (IL-10) and glucagon-
like peptid-2 (GLP-2) were detected.

RESULTS: MPO activity and serum TNF-a
level in the DPP-4 inhibitor group, SASP group
and the combination group were significantly
lower than those in the experimental colitis
group (MPO activity: 1.20 U/g + 0.19 U/g, 0.96
U/g+0.07U/g, 081 U/g +£0.06 U/g vs 1.81
U/g + 023 U/g, all P <0.01; 81.24 ng/L £ 9.12
ng/L, 67.86 ng/L £9.32 ng/L, 53.37 ng/L + 9.08
ng/L vs 106.86 ng/L +17.02 ng/L, all P < 0.01).
Serum GLP-2 level was significantly higher in
the DPP-4 inhibitor group and the combination
group than in the experimental group (55.07
pmol/L + 4.43 pmol/L, 58.07 pmol/L + 5.43
pmol/L vs 33.10 pmol/L + 3.22 pmol/L, both P
< 0.01). Serum IL-10 level was significantly high-
er in the SASP group and the combination group
than in the experimental group (58.10 pg/mL *
2.72 pg/mL, 60.68 pg/mL * 2.35 pg/mL vs 38.20
pg/mL £ 2.61 pg/mL, both P < 0.01).

CONCLUSION: DPP-4 inhibitor has a synergis-
tic effect with SASP possibly by exerting an anti-
inflammatory effect and up-regulating serum
level of GLP-2.

© 2013 Baishideng Publishing Group Co., Limited. All
rights reserved.
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# ¥ (ulcerative colitis, UC)#94F A AL

Fik: #3017 & Balb/eh ALY A % & *F
FRLA, AEAL AT R 4L, DPP-44p 4] 7 7% 7 40,
Mp R AR AP (sulfasalazine, SASP) 77 48,
DPP-437 4] 5 F2SASPE A& J7 4. Th'= @t
RBLAIL, HA B2 5%H) R AE AR 44 (dextran
sulfate sodium, DSS)# /) AUCKEAE, =&
s B2 Ae A St AL T 0.5% A P IR 4 e &
(carboxymethyl cellulose, CMC)# &, DPP-4
R AL, SASPAL., BB AN AL T
HAEF T, SASPE B H AR T LT, 1
Kid, BRI F D Rk A E DTG 8 (disease
activity index, DADA, 6 dE IR, 5 &
LERp AL, BATRILA L F I, Al L iH
LT ALY BE(myeloperoxidase, MPO)#&
e, KA ELISA M & /s S i I 57 31 B T
-o(tumor necrosis factor-a, TNF-0). @4~%
-10(interleukin-10, IL-10). Bk & o4& 44k
-2(glucagon-like peptid-2, GLP-2)7K-F.

ZR. SEMFRBEAMPOEM(1.81 Ugt
0.23 U/g)#atk, DPP-447%) 7 £8(1.20 U/g+
0.19 U/g). SASP#i(0.96 U/g+0.07 U/g). B
4697 48(0.81 U/g+0.06 U/gMPOE I B
FHAR(P<0.01); 5B A 3t BE 40 s A TNF-a
K-F(106.86 ng/L+17.02 ng/L)48tk, DPP-4
FpH) 7 28(81.24 ng/L+9.12 ng/L). SASP4
(67.86 ng/L+9.32 ng/L). B4 77 20(53.37
ng/L+9.08 ng/L) e & TNF-o K-35 2 & A%
(P<0.01); 5 #E7) 54 B8 20 fn 75 GLP-27K F(33.10
pmol/L+3.22 pmol/L)#8 ¥, DPP-4%4p 4] ) 40
(55.07 pmol/L£4.43 pmol/L) &R Bk4&-4 77 41
(58.07 pmol/L£5.43 pmol/L)f2 A GLP-2/K-F
2 FIZH(P<0.01); 5AER 3F BB L0 f A TL-10
K-F(38.20 pg/mL+2.61 pg/mL)Aakt, SASP
20(58.10 pg/mL+2.72 pg/mL) & 44 J7 40
(60.68 pg/mL=+2.35 pg/mL)fiFIL-10K-F 2
%% (P<0.01).

L5168 DPP-447 4] A7 i@ i 4 X oAt & fiF
GLP-27K-F, K 316 5 25 17 K A B4R 4% 094
23K Buh 5 SASPAE A ALE R, DPP-447
# 7 5 SASPEA A 25 %677 D RUCH @ A
ERAER.
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-4(dipeptidyl peptidase-4)37#] F| 3% 5 1k 45 B
X (ulcerative colitis, UC)EEA! )~ R A BA 26974
FFAER, HAE A REE 3 5 R F kS
Ao ¥ & A AK-2(glucagon-like peptid-2)7K-F, &5
M FEIE R B AR, B AT B % M R4 A T
BAeg KA, BREAMNWHREMTaN%E
-10(interleukin-10), 5 #p & A& Atwz (sulfasalazine)
BRA A BV RIAE .
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peptidase-4, DPP-4)HHIFE 76 T7 2 808 FR A 1]
B2, R [ P M 9T 3 B 6 U O
RN W BT Y, (R ARNUEIR B, 4
SIZI6 ) FH 761 SR BE R B2 Bl (dextran sulfate sodium,
DSS)& L/ UCHERY, 735345 7 D P P-441 il 571
(FEASZTT) MR LT (sulfasalazine, SASP)
KW E R 2, Mg/ Bl 45 i i 0 A A ) s
(myeloperoxidase, MPO)YEPE, iy i & ik 3
FEIR-2(glucagon-like peptid 2, GLP-2). &K
BEEF-a(tumor necrosis factor-o,, TNF-a)« 47"
Z-10(interleukin-10, IL-10)/K 484k, #1548
DPP-44l 711677 UCHIAH AL .

1 #RRT3E

1.1 A 572 & Balb/e/h 30, 7-8 ke, 14
JUE21.0-25.5 g, MR KLY PO
fit. DSS(%3 T-4£36000-50000) 35 EMP 2 ) 4
7=, AR RS Yol J55 Vs % FH . 4 o 4 (19
P& PUAR ZVT F, 100 mg/ ) 48 2R v 28 ) 4=
77, H0.5%F 214 32 (C M C) BT AR W 9K 5
TR AR % . SASP(250 mg/ ) b —= 47|
HE AR A7, FJ1 R 245, VI G
0.5%C M CIHC S AH WY & JEE T VR B o4 FH . 48T FHY
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dase-4, DPP-4)37
B A E T 2A
¥ Fk g7 0 HT AL 2
4, LHEAREA
FOZ o LR
UCH A A9
2HFHER, &
AE A B H] R AT
@i H DPP-4
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M B o A A
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f;?i ;L ;; § gégi zz BEATRYI, M7 TNF-o. IL-10. GLP-27K Pyl
(disease activ}ity % 2:5 mU*UﬁHELISA/f?ﬁ%iIQ%Uﬁﬁﬁ%ﬁﬁ%f’lj, FIBgHR
e A % 20 A5 45 5L, 72450 nmAbiSEA (H, $6 4k Iy
BRARAG, 4 2 15 GiHF 22 bFR 17 FHSPSS16.0% b 3923 %
UCP#7 R 1.0 P, THEZOR Llmean &+ SDER 7 ; 2 4 M)A A4 %L
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B 1 BLENFEDAERR. 1: X EATIBL; 2 BHEGHIRAL 3
DPP—#HIIIHI5IZH; 4: SASPI&GTTAH; 5: BRGTAIT4H. *P<0.01 vs
ZEENHIRLL; P<0.05 vs FEEIRHIBLA; P<0.01 vs ARG IAZH;
P<0.05 vs BEETRITAH.

IR S A A A, B g 4R
AWEH T UK L8 /K G50 mLIFTRA )
o, B TR, (/A T4 CUKFT % . MPO
IR G R @ E Y TR, TNF-a
A G 2 A I(ELIS A)i 7« 1L-10 ELISAGR
&I B AL SR AW HEARF R A ], GLP-2
ELISAIX 7 &% HBIO SWAMPA 7.

12 F ik

1.2.1 %5208 FF7: Balb/c/)s filid W Mg 7
1wk, $% BEBEHL > 2H B 53 0 25 O 2 L A2
XA, DPP-44HIRIAI 41, SASPIRIT 4.
DPP-44HIFIRSASPEC & IRIT 4L, FAl6H. =
PO AL/ OB EOK . 3R, 45 70.5%CMC
0.1 mL#EH 1K/, ES6 d; HAe%4 A hikH
5%DSSH, 5% 2145 T70.5%CMC 0.1 mL
WEH, SASPIAYT 414 K45 T 500 mg/kg SASP 0.1
mL¥#E S, DPP-440fiI 516 7 45K 45 720 mg/kg
PakEF1VT0.1 mL¥EE, BEAVRIT AR E 1500
mg/kg SASP+20 mg/kgliFIT4L0.1 mL#ER,
BINR/, HEEEL6 dJa dhAE/N .

1.2.2 #AREADALFES: & HMEI 5%/
B P42 U S R ARG 0, KA B2 Lt Ay 00 SR FH 208
I F 2RIk, 990wt 2% (disease activity in-
dex, DAI) = (1T 500 B+ A8 IR 3 2
R LR B4 £0)/3. /N 2R IT 6 dJE TR EREX
11, # &30 min/&, 3000 r/min %020 min, 532 I
I, ET-80 CUKFFFN. AbFE/ N, B e 4t 1,
WA TG, AR KR vE T, 20 M
oy, —H2A% MR E . A, ESE
DI, MHEG OS2 25 7 4 i s 3 — o
=80 CUKAF 25 Fl T-MPOAE A .
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2 TR P9 M LA L S D% A6 7 255 A 56,
20 [R] P9 P4 EL 3% H Dunnett's T35, P<0.05 =54
gt X

2 R

2.1 &2/ ADATF S RS A/ R i o
1 d DAy, 525 AR RATAH LG, B0 R 20
W E T E1(P<0.01); ST AH LG, DPP-441)
R4l SASPAL K EEA VA TT 413 B AR (5
5P<0.05, P<0.01, P<0.01); StA AT 41 L,
DPP-44Il 541 5 2 TI 1(P<0.05), SASPALAT T
A H 2 AN W2 (P>0.05) (K ).

2.2 &4 RALLARIRF E I A AN AL
SEIm RN bR RS e, MRARHESI R, &
FEEL T2 UUZE AR B S AR A R4
NG IAFIRE TR AL K, R RN, T
TE R, A L B ss ik Jir, K5 48k A v v, ™
B SR SRR BB IRALAR B, &)
220 /N BRI 2RE XA AN R R FE sk, U
s 220, AR mT L2 5 2 P 4 v ).

2.3 B R EEMMPOMA, A TNF-a. 1L-10.
GLP-27K-F 575 [0 FRATAH b, #7056 HE 41/ B
A LMPOfE . METNF-o. IL-107K 78 3%
THEI(P<0.01), I35 GLP-2/K P T mnita s, (H2
FARLEEP>0.05, £1).

R 2 A L, DP P-4k 4 /) Bl 4%
JAMPOAH « 1L TNF-a/K - 2 35 P (P<0.01),
ML GLP-27KF 8 2% TF = (P<0.01); SASPAL/)
A EMPOME . M TNF-o/K 1 i 3 BRI
(P<0.01), MLIEIL-107KF & Tt (P<0.01); &
WBIT N G I SMPOA . LS TNF-a7K -
52 AR (P<0.01), MIEIL-10. GLP-2/K - 53
TIEi(P<0.01).

L DPP-44 I AIAH LG, A VAT 41/ B
A EMPOME . IMLFE TNF-ou/K T 5 35 BRI
(43 9P<0.05, P<0.01), MLiEIL-107KF 82 T+
F1(P<0.01); HSASPALAHLEL, BEAIRTT 41/ i
A EMPOME . IMLVE TNF-ou/K T 5 3% B AIK
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(sulfasalazine,
£S48 MPO(U/g) TNF-a(ng/L) IL-10(pg/mL) GLP-2(pmol/L) i,?s]};); DQPZ;WP
) 73 T4 UC
=EWRA 0.60 +0.05 35.06 +9.40 21.67 £2.63 29.95 +3.55 B N Lk K
TEANYIRA 1.81+0.23" 106.86+17.02° 38.20+2.61°  33.10+3.22 g, A2 4R K AL
DPP-4iflFILE  1.20+0.19% 81.24+9.12% 39.29 +2.83 55.07 + 4.43° fg,ksfksfﬁii
S i k] 2k 3T A AL

NN/ de de d f

SASPBITH 0.96+0.07 67.86+9.32 58.10 +2.72 31.90 +5.09 v
BK&8TH 0.81+0.06" 53.37+9.08"  60.68+235"  58.07+5.43" S A, @ =M
FREANFE
AR B

°P<0.01 vs ENIRA; P<0.01 vs BAINYIRL; °P<0.05 vs BXEBITA; 'P<0.01 vs BXEBITA.
SASP: I RAEIE; DDP-4: —AREREE-4; MPO: BB SIS, TNF-o: IPBBIAERS —a; IL-10: B3

NE10; GLP-2: MERESMERIRL-2.
(P<0.05), MiHFGLP-27K - i 3 T =1 (P<0.01).

3 e
A S FH5%D S S 5/ U CHE Y, AU 41
/INERD AT bR 235 1 T 15 0T AL, 45 B 4
ZURFINE A MK, Bt TR, K540 s
T, TR 4l R %), SR B ATAH L,
FRIT D ATEbR 532 FRAIS, 457 BR JE W]
B, JUILA 1R IT 4L/ B 45 W JE S it e
W] G, ZRHID P P-44M I 56T U C/N B AT 5L 1)
BITRR, HSASPELA IGITAEAE Y FIA/EH]. Ban
B Yazbeck %553 i AN IR ) D PP-440 il 7]
BITDSSHE-FMUC/ RIS 2] T 5 ARSI AH H]
g, TEW—IUeEsT, HBTZITT T =M
FERTEIR 5 U C/N B, RIS BRUAESE IR A
H R E T B

GLP-27¢ 332 SRR AL 20 B 1) FL ik 2
JUR, - 3B g R i ] i R 5 T 1) i 3 23 3 41 i L
I B G i, AR A FH A R o R A A
B, TR AN M T, A REI R i s B
3wk, INPRE TR IE, BE58 T8 0] TR W)
W RE DY, EAMF s R, FIGLP-2 % GLP-2
FA IR ITUCHE AL U7 20 2. GLP-24%
W 86 F 2 2R R L0 3 b A AR T
T GLP-2-(1-33), i&45 #5934
W PEIGLP-2-(3-33), JDPP-4[&f# =4, 1F
U C &7 11 A0 J) L 3008 A vhAdr I 380, A7 3% e )
GLP-2-(1-33)i&K 5 Ft 55, GLP-2-(1-33)J37 7 GLP-2
1) L 0 A 1E 5 N e, ITTDPP-49 P ) R B4, 3%
WIUC B F AL TE 45407 5, AT R o S Le AL ik
YEFFGLP-21 /K, LU AT BRI 2 52 40145 (1) W
8 bRz ASIES R A6 B /S B IILVE GLP-2
KPR A R IR T a3, (B2 5 A W,
DPP-44fi| 71 20 R B FH 2541/ BRULH GLP-27K
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I TR AN A, TS ASPA B AL
HJC W25 75 e, B VIR AT LI S I DP P-4
Bt PO T, 9D X GLP-2 (0 B AR, AT T s I 375
GLP-27KF, IS 41 M B 5, ool 4n i o,
LB S HIVER.

il HLEMPOEME, W] B2l 23 b PR Al
s FE R, EDSSIE FUCKI R ) — A&
FHERRY TNF-ot— P RN R 7, 2545
Jo R I % i S N, 5 5 B i M R T R T, A
T3 b 5z 40 B PRl P, 76U CAR AL
FE AR, TL-102— R 2 40 R 7,
FEIBD A P M AR TE N, #FFE R W, TL-10
A] CABH BBl 96 1)k g, XTDSSi S5
PIUCHA BT ERI™, TL-107/N AT A K& Tk
PAIL-1B+ IL-6F1TNF-oft i ks s b2 1 48
U DL R34 U BHIL-10 2 UCHI R P R 3. AR
K, SRR R ALATILL, 9097 AMPOSPE
TNF-a /K- 5 2 BRAK, A a7 2 8o B i,
5 2 AUAH LI AT 35 2 R, FURAE DPP-4
FHIRA I R AEH, SASP 5 DPP-44i
TG N A 2% fiff iy 388 98 RE B 493 07 1 A7 A7 D[]
FER. BT i TL-107KF, R FE A1 45 7 6)
M BT (P<0.01), HIEDSSTE /N il il
MR SRE, SRR R RO [N, HUAREAT
R 98 54 2 2 1] ¥y B BRSPS, kAR WY 1
R RETH, BB AL /N R IETL-107K
w1 T AR DPP-44HIFI4L /N FRUMEIL-10
KPS IR AH 2, SASPAL G 2541
D)4 3 e TR ARG A, IS ASPYRY T UCHIHL
RAEH SI1L-1043 2%, MDPP-44IHIFIAGE T =
UC/MERAARNIL-107KF, T4 DPP-44 il 76t
UC/ UL A - AR FIL-10. TvoryZ!e
HIGLP-29J7TL-10"Fr 8t/ R &, /AN
IFN-y. TNF-a. IL-1B%{ 48 K1 7K P R B g

M) ik B B KA
A, 5IL-10%
8%, M DPP-44p
&) F oG K AR
TR H; T IL-10.
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