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Abstract

AIM: To detect the expression of macrophage
migration inhibitory factor (MIF) and nuclear
factor-xB (NF-«kB) in the colon tissues of rats
with ulcerative colitis, and investigate the role of
MIF in pathogenesis of ulcerative colitis.

MOTHODS: Twenty-four Sprague-Dawley rats
were randomly divided into three groups: nor-
mal group (n = 8), model group I (n = 8), model
group Il (n = 8); The rat in model group I and Il
treated with 50 and 100 mg/kg 2,4,6-trinitroben-
zene sulfonic acid (TNBS), respectively, to estab-
lish light and severe colitis model. The disease
activity index (DAI) was calculated every day,
and the expression of MIF in colon tissues was
detected by semi-quantitative reverse transcrip-
tion chain reaction (RT-PCR). The expression
of NF-xB was examined by immunohistochem-
istry, and the myeloperoxidase (MPO) activity
was detected by biochemistry.

RESULTS: In normal group, the MPO activity,
DAI, NF-xB and MIF mRNA level were 0.38 +
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0.18 U/g, 0.51 £0.28, 0.18 £ 0.05 and 0.11 + 0.03,
respectively; in model group [ they were 1.68 +
045 U/g, 5.04 +0.73, 0.62 + 0.08 and 0.65 + 0.04,
respectively; in model group Il they were 2.70 +
0.35 U/g, 8.13 £0.71, 0.78 £ 0.11 and 0.81 + 0.05,
respectively. In comparison with that in the nor-
mal controls, the expression of MIF mRNA in-
creased significantly (P < 0.05), and the activity
of NF-«kB and MPO and DAI also increased sig-
nificantly (P < 0.05) in model group, especially
in model group II .

CONCLUSION: MIF may be involved in the
pathogenesis of TNBS-induced ulcerative colitis
and the mechanism may be correlated with NF-
kB activation and excessive expression of inflam-
matory cytokine.

Key Words: Ulcerative colitis; Macrophage migra-
tion inhibitory factor; Nuclear factor-«B
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[ L T
IBDJA A F= X JA
Mol B, R
B kg, &k
FL R FE
EHREBEF %
@ ey EI AR, B AT
% 9% B % &£IBD
V& A NS
213 %) 5 & A
B HIEN, M
Jo B F A K
W I o E K it
BPHhEEEA
&, tuRkiF F ik
ET a0 i A= B 4 e,
Fin 7 S 2 4
KEFoh >4, &
K JE By 2R 64 F
K tm e e B 2w
JOR LR, MEMEL
. I EAE E£IBD
+ NF-xB A A i
FmpeE T A
w9 AR



622

ISSN 1009-3079 CN 14-1260/R

HFRENBHE

2006523288 145 22657

m:RAEZE

1 IBD# 44
MIF #) & ik &
ERZYE 3 EN
LR E
2, FTIBD
SRR, T
AR BHEN
FF&E L

2 A FERAK
%% J7IBD
R R R
KA FMIF
K B MIF B L
mRNA VA ZMIF
Z AR 3 A A
FA ok MIF & 4
JA, THA ET
A, 1eE ik —
FIREZ.

#01.68+0.45 U/g, 5.04+0.73, 0.62+0.08,
0.65+0.04; 8% 11 282.70+0.35 U/g, 8.13+
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BoEYELE 7% (ulcerative colitis, UC)/&—Fik
SR ) Ml 3 AREPE R, FER S S % Tl e
FALAT R O A B AR, iy B A S i A
FH R 40 10 BRL -7~ U C R e el A v ke 7 24
I 20 o B sh I A F-(macroPhage migration
inhibitory factor, MIF)Z 4 A I bk £ 40 A
TZ— WA, MIF2EQ M, KK
T MEMEEE TSR A s T,
i EA3 22 R AR Ve, an s A 1) 5 4 i it
A WOEWRE M, SRR 4 AR, I
o 4 5 2 22 A i 2 DAL 1, DA S AR 1 )5
R IPTIAE . MIFLE 2ORE VRS 10 R A2
Jig i B s AN ] BALIIVE L, ARk, B M
ST IIMIF 5 AR IEE 9 (inflammatory
bowel disease, IBD) RIHILFEA xR, HHAMAK R
JALHIAIE. fEUCK A, iR, 4081
Py T B, HUCh SRERE 345610
¥ F-xB(nuclear factor-kB, NF-«B)H = %
A K, MIF5IX 865 54 3 K1 2 Ta] 1R 06 2R
i, FRATTIE kK R UCHE R, WP R T MIF
EUC A kRt v () mT e L.

1 MRRSE

1.1 ## 24 HEESD @ KR, R EY
150-200 g, iR ZEY) s rhodeft; 2 4 6-
IR (TNBS). DEPC, 3 [FSigmals
;7 NF-xB P65 Ly DA, dbnt il 2
Al il MPORTIIAA &, s ) TR
H 7= i Trizol Reagent, 32 EGIBCOA H] P2 m;

ARETHE (%) AEMHER KXERI/AIRME t+5
0 ER IES 0
1-5 TABL FROmpaE 1
5-10 2
10-15 g FRERIIDER 3
>15 4

Taq DNAE &, AMVIi#E 540, dNTP, Jbig
ol AR AR R ] 7 i

1.2 7%

1.2.1 KR RALE 24 FUKRUE R SR, ML R 1E
WA, AT, I3, fZH8 M I xR
41— B B ZE K, BAAH 4% 6 2 2% S0k
ALK Bt Y R, BA T, T4 45y
WILLE 50 mg/kg, 150 mg/kg TNBSI500 mL/
LB HENSS JT, 75 R E AR 57
PEgE g KRB, WE G2 wk, KB ZKE &
PRI i B 4> 46, A B TF, phkdsysd, 7E
Joa AR H AR BY Y — B, R E, A A, )
v HEGS(A, OSBGOS B4 21484k, FrBY
P A% 30 LN — 29500 mgf 44, WilsE 44k
Febr, [FIFEL30-50 mgfpZl LB RNA.

1.2.2 ZIREFH K E(DANMIRE & H SR
(A5 B, AP IR A B LA B, 2 3R 1A T VP
O BT R AR Bt A L ) P
SIAIN, 1A EUR UMD AL LAV R 35 30
L. KA PERVE S FRUE: (D) IEH KA BBk
i QA AR T AL TRRPR . ERUE
KAE; )W T RGBT NI 1R AR

1.2.3 £ BEMPOE Wl 2 KA 7%, B
AR E R B U B AT

1.2.4 PR NF-«B# &k K sl 48Uk
(SPYZ) G try, A% e FEUIR ) 6 1 I P 22 Sk 4,
NF-kB POSHUAIIMBEAE AT 1 100, T A1FHTE
FRAAE A BHERT IR, LIPBSZEM A —Piflas
0T FEL. IS 2 440 6 A 40 B 5 B B A s A
WORORLYOE . BRIk D) R YN R R A KB
SR RGEHAT G b, REEKY) A BEALEGS AN A
AT AR, B B S EAE % A I
SRR, A G b

1.2.5 RN A B Awif 4% 5k —F o B4t X (RT-
PCR) $%Trizoli )& Ui W 5 1 2R AL U RNA,
RNARE S A0 FH 23 0606 BEvHARHE /5260 nm AL
280 nm G BE ) LUAE K I, ff £ LU (B 1.8-2.0
Z 8. MIF5| )t A6t & i, LGADPHA
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E A 2+ MIF 8 #F
RERERG®R

S 4A n DAI MPO;EHE (U/g) NF-«B (FBIEZBE)
EBH 8 0.51+0.28 0.38+0.18 0.18+0.05
B A 8 5.04+0.73° 1.68+0.45° 0.62+0.08"
=it | 8 8.13+0.71° 2.70+0.35* 0.78+0.11%

°P<0.05 vs [FE4H; °P<0.05 vs 151U | 5.
SR, dlin 22 R Hg k5, P<0.050 A H 42
D4R n MIFmMRNA
2 R
ERA 8 0.11+0.03 X . N
B | A 8 0.65 + 0.04° 2.1 BAAKR R KR FRRE HET, T4
mE A 8 0.81+0.05* R B R A S o 39 B 38 /N T 15 6 A, T

°P<0.05 vs IERH; P<0.05 vs 1EHU | 4.

B 1 BAKRBHELRPMFMRNA RT-PCRIEZHIER DATE.
M: DNAZT-EhRiE; 1 B8 T 2E; 2: 8 T 4, 3: IEH 4.

WS, 5105 PCRA I F: GADPH(330
bP), LiiF51#¥): 5-GATGGGTGTGAACCACGA
GAAA 3, Fif51#%: 5~ACGGATACATTGGG-
GGTAGGAA 3'; MIF(178 bP), Lili5|4:
5-TCTCCGCCACCATGCCTATG 3', Fiif5l
Y. 5-GGGTCGCTCGTGCCACTAAA 3'. RT-
PCRJji%: 10 X Buffer 2.5 uL, 2.5 mmol/L dNTP
1 uL, b FHES440.5 pl, DNABART pL,
=7K19 pL, Taql§0.5 pL, B WA ZR25 pL.
FEPCRY A g . N4 F 2 94°C TR
PE3 min/5, SEAPEIR, 94°CAEPE30 s, S5CIR
k30 s, 72°CIEM45 s, TR 25MGIF, 72°C4E
17 min, Z0E &N, BUS p Ly 88745 kAT
2.5 o/LERIEREBERS oK. IR > M U 1, 5F:
PIMIFFIGADPH DNA 445 [ % 15 L ok 3=
7RMIF mRNA [ %15 7K

SR i HR 4 SPSSEL KA ib
i, F-41% R Llmean & SDER R, K HLIK 2y 2%
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JE A2 I RAERA K, AR K BB g B
PE, 56 dRH 3 HIRIEYS A IR A, %3 4b 5t
DA WLk, 1E 6 AT Had S 84k, [A)IE
WO RALA L, B T, TT4LD ATV 43 I 1
i, HAEAR AL 1140 554 W] 5. (P<0.05), 752 FDAL
PO 2 IR WAR2.

2.2 NF-kB %% 040 2 &, 45 R R MPO#) & A
NF-« Bk B PEGH i = 2 RN F R 4l i, FRA%
0 1 S M 2 . B 4 e SO R PR TS A
R, H LR . 1E S AN LD B INF-
kBRIE, MR FRIE AT W B0, HAEAR A
11 2158 9 W 5 (P<0.05), AT AIMPO 5 Mt B
L HEINP<0.05)(32).

2.3 AR ER ML PMIF mRNAG R S
KEARJE X Z BT A MIF [ 308 B0 4
WEGN, E RAERE RN, 40K MIF
mRNARIE G s, H 4410 2 3 W v
(P<0.05)(#:3). MIFZ£IA FURT-PCRIEE K HL Bk
45 LN

3 e

UEAESR, MR (E S R 0, S P4 I R
KAWL P e 5 o 18 R BN T A e S AN 1E
Ho 5 SO 3 B () A8 1 0, IR AR R A R 3%
AR, Horh S gs R E 5 |k i 20T Bt )
PR FE, T i DR Y P T e g3 S
YEF. MIF & —FRERR I AN N+, A S T H
A I AT o) 40 B S K0, e dle R AE 9 I
7, MIF H1 %005 R GE 10K 22 B0 o 2R 8 =, 49
M, VAN, PRI, RERRYE
P, B SSIRAN ML, thak, MIFFEIR 2 4121
Kik, IS5 LM E AR
P45 I % 84 v, MIF A Be R A (e it 5 w4 o 7

BRI, RS
B X, BRES %
9% 77 @, v MIF %
5IBDA Rt 424
B R L ARGE.
MIFIBD ¥ #43
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EHEKRLEH
K Rk A
HAE K A, KAt
MIF/~$1BD# £
JRAER.



624 ISSN 1009-3079 CN 14-1260/R HRE)BHZAE 20060223288 145 565
mAuAe o RIEL, SIS E A% NFB, HASITLRANF-B % G5 LIBD
AT 5L B H B \ e o \ s - e
GRS a7 Y 7 e BT ) B OB, ORI, FIMIF

LR T, AR
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K & IR AL
H—ZHE, A
— 4 A A
gL

MPO FEAELAE T RAEA M, JCIC I ke
0 6 ) 0 i e G P S e T ZH R A A
J R R, B JE TG SRR, B AE 2
PR RE R — T R RRUY. DATVEAS 2 SR PPAY
P s S DL FabR. BATR I TNBS/ L 75 5
TERCK Btz gs %, T AR TNBSHI
FIR G R A PR, AT R R,
KI5 T 45 i 22 11D A TS MP O3 M (1460 &5
W5, IBYE, IR, MPOTE PGS,
AT 8 3% 25 5P (P<0.05), HOHR H eIk T A
FHE DT T 1 7 TR . AR S0 ks B K R
WiTEFEEE IR, KR 1t 45 RMPOYE I,
D ATV 4355 RAEFbr SNF-« B XMIF mRNAZ
KA 39, $ERNF-xBAIMIF mRNA {131k 5
FOREFEE R,

Ohkawara et al" "W} 9% P S8 08 6 1 4k
(DSS)i5 FHIMIFF LR/, H 45 R EMIF
mRNAFIEKFERIMEMIFE 14 DS S-S 11
BF A RN BT B30, MPOITH I 25 1 i, 7
i B TR R I 1 45 W 9% S5 TR MITF 7K P-4,
BOE R 208 3 =, Ohkawara er a/P3l i s
A T, A/ BGS 1 98 W AL 2R e 40 i
FB H 1) S 9 40 i mT LAY 1 MITF (1) 5 BH 1 G
t, HA RIMIFAEY)E P HTMIF B4 B 2 k2>
NG TNF -0 TFN-y S804 8 8 A0 R
k. AT SR 45 AR, 5 IEH X A L,
UCK AL MIF mRN A 21 B 5 5 0
(P<0.05), HAEKFIETNBSHIREA 1T 24008 4 W
8. DL ESE BRI ORMIFAEUCHY A& 1 f5 rp i
HEEAEH. (AMIFAT &I 2 HLH 2 5UC
(AR LR, H AT AN 4.

NF-wB & — Pl A 5E DA e s R 545 F 1A%
ESMENEVSTERE 20 B ) P R S e 1R
U CH BBV N F-x BRI A 56 4 W ik
AT 98 0 A0 B DAL 1~ 23 b 2R A AE U C IR R AL
AR A AR P O AR ) A A T MIF R ik
JOSIRE B T 26 Mk Ba ks 1 L, 53t
B T R AENF -k B/Ik Bofs 5 6 463 %6 v 1 2k
N, JRAENF- BIE AL N FIAH N DN AJT 51 25 45,
7SR PR, BT R IMIF
DSSi%-F /N 2l %, v REH 73 22 e b b 4

SRAEFIUG B 17 ST 2% A= i P R 4 .

TOLLFESZ/A4(TLRA) 2 NR 2 BE(LPS) 15 5

Aoy, ELPSE G 2 AR I R B AY, T iEAL

S mRNA ok 3 B4 IRAW26417,
HMIFRIE B kD, TLR4 mRNA R )51
HELL KOV W] FE BRAIG, NF-e BIEME R . 1311
R IAEUCK B ES RE I N, MIF IR IA 5
o HEZH 8 2 1N, [ I NF - B 3 th B g 4
(P<0.05), IX 5 TT MHIESE T MIFA] L5
NF-kBI¥IIA, TS INF-« B X AT 4 2 &
JIE A0 I PR 5 (KR . NF-ie BAZ 75 1R 1 MIF LR (1)
FIKEATE FE . PUEHENIMIFAEU CH R AR TR AL
AT BEB 0 5 T AENF-«BAT 5%, HAT RERIHLH] R
T B UM R 15 I Baf A i, (R AENF-
K BHEAML N FAH N DNAFEFI 454, WIiE 3K
HRMERN TR Bl LPSTs 5% S, -
WTLRAN %, SENF-«BRLEFEGE, 51 40E
PSEROEE S ONSINA

B2, BATHENMIF S UCH A K R,
XINF-x B 0] Gt HALH 2 —. sbdh, A5t
FERIEUCK B AR P, MIF mRNA)#
K HUCH AR FEA G, BEAG RAERR BE (1IN 1,
MIF mRN A [ & Wi b o, $2 71240 fa K] -
ImMRN A T4 Ay i A Wi 5 7% T A B YT
M br, BRI AR S A, M CE ey,
HUMIFHUAA AT H0 /N BRUSE 50k 5 i R (1 R e
I, FEMIFAE R 48 i A B R T T UC I RNE A2
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