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HE: BR AAXIALWAL PRI E R EE S 5% %% W X (ulcerative colitis, UC)K R EmiEaagtaLt, 75
% SD KRR —kM&mEE 2,4,6-5_/?%1}341@:ﬁi(2,4,6-trm1trobenzene sulfonic acid, TNBS)# 4, #§ UC &dif= UC
K HBEWAE, KEXRORFREMMER, FERBEHIRH., BRERE, FREHBEETA, IFHFXRK UC £
ARG R ; ELISA M52 fo 3 I 5% $7 56 B F -o(tumor necrosis factor, TNF-o), yF#£Z (interferon-y, IFN-y), @ mfai~%
4(interleukin 4, 1L-4)F= IL-13 894 ; b & R4 4 ) 48 i3 AL B (myeloperoxidase, MPO)#& 4 ; Real-time PCR M) 5&
% RB X ZM(farnesoid X receptor, FXR). F%t X X Mk(pregnane X receptor, PXR). £ A4 & bt % Pk (constitutive
androstane receptor, CAR). it &ALH) B3 78 48 & < Ak y(peroxisome proliferators activate receptor Y, PPAR y)mRNA #9
ik, REMF/EEZAE XERFZAGMAN, FR BEAKXKRAREDIRIFEREKEAHNILTH, 5 UC
KBBRE I R, 5EFsTREAAL, GHEEHNMKALH FXR, CAR, PPARy mRNA FARFHRB TR, i
TNF-ofe IFN-v4% 2 2 % fi 48 2 F 3 (P<0.05), FXR 5 1L-4 R % EA £ (P<0.05); %M PXR Rk R-FHAL, 5 Xz BT
AR M SN, KR MFE MPO £FJ &, 5 PPARYZ 2% fi A8 X(P<0.05), 5 &M X dasatart, X e iki8 )5 4
8K R d A K B F TNF-0r. IFN-y4% ¢ MPO 71 2 % HAK(P<0.05), M4 £ BF IL-4 5 IL-13 4% 2 %4
%(P<0.05), %8 FXR. PXR. CAR. PPARY mRNA %4 & F 91 2.9+ %(P<0.05). £t UC K R 2 W 4024 % 4k FXR.
CAR, PPARerchla UC X 9 2 Jm B 3503 B A AR XM
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Study on Correlation Between Nuclear Receptors and Outcome of Rats with Ulcerative Colitis

FENG Xiaojuan', SHAO Yunyun?, LIU Junjin?, CHANG Zhuangpeng?, HOU Ruigang?‘[].Shanxi Bethune
Hospital (Shanxi Academy of Medical Sciences, Tongji Shanxi Hospital), Third Hospital of Shanxi Medical University, Taiyuan
030032, China,; 2.Second Hospital of Shanxi Medical University, Taiyuan 030000, China)

ABSTRACT: OBJECTIVE To investigate the correlation between the expression of related nuclear receptors in colonic
tissues and the outcome of rats with ulcerative colitis(UC). METHODS Serum and colon tissues were collected from SD rats
druing UC acute stage and UC recovery stage which were induced by one-time colon perfusion of 2,4,6-trinitrobenzene sulfonic
acid(TNBS). Disease activity index and fecal water content were calculated to investigate the pathological changes of the colon,
so as to evaluate the rat UC model. Plasma tumor necrosis factor(TNF-o), interferon-y(IFN-y), interleukin 4(IL-4) and IL-13
were determined by ELISA. Colorimetric method was used to detect the activity of colonic myeloperoxidase(MPO). Real-time
PCR was used to determine the mRNA expression of farnesoid X receptor(FXR), pregnane X receptor(PXR), constitutive
androstane receptor(CAR), peroxisome proliferators activate receptor Y(PPARY). R software assessed the correlation between
nuclear receptors and inflammatory factors. RESULTS The disease activity index and fecal water content of rats in the model
group decreased significantly, indicating the success establishment of UC rat model. Compared with the normal control group,
the mRNA expression levels of FXR, CAR and PPARY in the colon of rats in the acute stage of UC group were significantly
decreased, while the contents of plasma TNF-o and IFN-y were significantly negatively correlated with them(P<0.05), IL-4 was
significantly positively correlated with FXR; colonic PXR expression level was decreased, which was not correlated with
inflammatory factors; in addition, the plasma MPO content in rats increased, which was negatively correlated with
PPARY(P<0.05). Compared with the acute inflammatory stage of UC group, the levels of plasma proinflammatory factors TNF-a,
IFN-y, and plasma MPO activity were significantly decreased in the recovery stage of UC group(P<0.05), while the levels of
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plasma anti-inflammatory factors IL-4 and IL-13 were significantly increased(P<0.05), and the mRNA expression levels of colon
FXR, PXR, CAR, and PPAR were significantly increased(P<0.05). CONCLUSION The colonic nuclear receptors FXR, CAR

and PPAR in UC rats are correlated with the outcome of UC rats.

KEYWORDS: ulcerative colitis; nuclear receptor; inflammatory factor; outcome
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il A SE IR, 2NN FE S RAEM AR
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DI 2 5 20 RAE PRS0, dnikJe i X
Z /K (farnesoid X receptor, FXR)JE A w4 /)N FUFE
TR RS 25 s IS FNZF AL b it
i Ak W i A B8 B Y 300E 3% 1R yv(peroxisome
proliferators activate receptor y, PPARY)IG L[RG5
AT RES IR A AED], A 2R 3Rik 5 UC
RIS ORI, WAV R 2,4,6-
=il R A# 2 (2,4,6-trinitrobenzenesulfonic acid,
TNBS)H 7 UC KEUEAL, ZB&RGEH T 5%
& FXR | 22%5¢ X 31K (pregnane X receptor, PXR),
2l R Y OME 5 %E 52 1K (constitutive androstane
receptor, CAR). PPARYAUAHICH:, MIMHFRIIAZ 52
TRXT UC Ko S 1 2k 72 ) 5 i IR 92 FERT R Y
YEFIBLE
1wkt
1.1 A5G

SQP HIHFHr KF-(FE[E Sartorius 23 F);
Spectra MAX 190 fiffFr{% (35 E Molecular Device 2
A]); Vortex-5 AL E{(HE Kylin-bell 2\ 7]);
SB3200 %I (Y ( | Brandson 2\ 7]); DY89- I %!
FL BB SR AT B 2 A WRHY) 5 StepOne Plus
%I RT-PCR &% (3£ E Applied Biosystems).

TNBS(ZEH Sigma AF], #t5: P2297); #fiid
ALY (myeloperoxidase, MPO)IRF & (7 5L 2 AL,
HRRAF], 5 A044-1-1); IEEIRSEA T tumor
necrosis factor-o., TNF-o)({t%5: YX-E131605R), +
PR y(interferon-y, IFN-y)#t*5: YX-E110516R).
M4 il /- £ 4(interleukin-4 , IL-4)( it 5 .
YX-E111804R). IL-13(#t*%5 : YX-E111813R)ELISA
WAl &dm A BEiEARAE; ShHA R
RNA $2IGLF & (175 : DP431), FastQuant cDNA
8 A AR & (RS . KR106), SuperReal #
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WRAEEHARAF .
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YE A RIES . SCXK(3T)2014-0013, FFF K
S M SR 1R, I AR oK
2 Hk
2.1 UC a4 5%

IENPERSE LRSS, A KB SR A PR
P, FHRE 0 ek e A e AR S R RRUAT ] 8 em Ak,
LEHRNGHEE Fr 50% L) TNBS(3.6 g L)AL,
B H 0.8 mL, 1FH %t IR 45 il i 2 AR AR K
BLEdE, B IEZGWGR, BIE 1 min, 55
KRR B T I A (45° ki) L B Z IR . AR ST
B B H IR BRAR BT i AR A0 I 0 SRS MR
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K 24 h INEYSEME, PPAK R RRIEAE S K%,

FEM KRN . o IR E, R H
T 20 min(50 °C), FREIFicE, FRHET 5 min,
A IR B E M T N AR, DR RS T
o, FEEKE%) = [(BE-TE)BE] X 100%.

DAL BRI R T B E(<1%1t
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(hematoxylin and eosin, HE)J (a5 A 545 i A8
0L, AR NIRPEMRIECK I 45587 | Brnlt
B FEI) A U PEAE R AR R AT .
W BRRHESDIET PR A 25
2.4 12K MPO T PR FIAAE PR 7K

JFRPrEE i K R, 3 000 r-min~! B0
30 min BB, dlas gk, AR R T
(450 nm)IME &K B 2E MPO i 4 >k F
ELISA A5 if 3¢ 2 5 A F-(TNF-ou. IFN-y, IL-4
5 IL-13yKF-
2.5 Real-time PCR g 461 28 i 21 rp i 2 A
IOESIN

W25 A 28U RNA FRBGLH SR IUE RNA,
FifF B SCI) Hof FE A4l B, )5 A Fast Quant RT 87
BN RNA 47 [ % 53¢, e J5 F SYBR Green PCR
WA EHATY G . AR B NshEAE RN S
B, A LSS R 2, SRA 27840k
St s, AR HAR IR mRNA Fikht, 5l
YIS 3 1,

®1 &510F7

Tab.1 Sequences of primers

CIEVEA S LIEEI#I(5°-37) TS 91(5°-37)

FXR GCCTCTGCTCGATGTC CGTGGTGATGGTTGAATGTC
CTAC

PXR GCAGTGGCCACCTAA TCCCCACATACACGGCAGAT
CAGTC

CAR GGAGGCTTGGGGAGA CATGGTCTCCTGTTTCTCTTA
GACAT GGC

PPARy CCTGGACCTCTGCTG CGAAGTTGGTGGGCCAGAAT
GTGAT

B-Actin  AGATTACTGCCCTGGC ACATCTGCTGGAAGGTGGAC
TCCT

2.6 BHEAHLSSIE T
FH R x64 3.6.0 T B2 il 98 E P Fi%
R [ A AT s RS SPSS 22.0 X458
HATHT, A S RE R X £s . ANOVA Jrdrit
TR g, AT T 2 AMSTREA HLES . P<0.05
hEFHAGIFE L,
3 #R
3.1 KFl DAL MIZEfE & /KR
HIEH X B, 2k RAEN4 AR DAI
BT, AR, SRR ETE (P<0.05),
TR, MBI, BEEKTE, &H uc
BRI ) s 5 Ak RAE AL, RAEHIR
JE MR E AR DAT W R R, 806 S KR I G
TRE(P<0.05), S5 2,
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®2 AHUARDAIMEFEEAELE(XLs, n=10)
Tab. 2 Comparison of water contents of DAI and faeces in
each group of rats(x £ s, n=10)

2051 DAI KR /%
TEH X R4 0.8240.05 36.2742.79
AVERAESIAH 6.30£0.85" 57.17+4.96"
RAE IR J5 TR 2 A 3.40£0.422 42.9448.402

T SIEWXTIRAML, DP<0.05; SRAMESAENIHAMLL, PP <0.05.
Note: Compared with normal control group, VP<0.05; compared with
acute inflammatory stage group, 2P<0.05.

3.2 KEURFIAIE AR A AR 1L

FHRREE AL HE Y25 1 R, IE# %t
WA S5 i IR R HE SR 55, SORREh ks e, otk
IR SR W S R, A
Ross e, PaBEAsd . BimmAlk, HAKER
PN R ;. 5 RAEIHA AL, RAETHIR
Je VR 22 B T8t 92 S ZE 1 DLk e, BRI
7K P, R R AR XU AR, AR A AR i
WL, ERILE 1,

B1 &4 AKR%WEAS HE € (HE, 200x)

A-IEF XA B-RUERAEHIA ;. CHEIHIRE I .

Fig. 1 HE staining of colon tissue of rats in each group(HE,
200x)

A-normal control group; B—acute inflammatory stage group; C—recovery
stage after inflammation subsided group.

3.3 REUMIE MPO M F R AE R 7K F- 1928 £k

SIEE X AL, 20k 20 W2 K B 3
MPO JEPEFE R K F TNF-or, IFN-y7K-FBH &7
WL MR IL-4, IL-13 7K FB B AR (P<0.05);
HEMEREMAMIL, RAEHIREKEHIHKR
3% MPO {5 PEFIE & I+ TNF-o, IFN-y7K-F-H]
MR, MR IL-4. IL-13 KF 0 8T+
(P<0.05), ZHRILE 3,
3.4 KEZHHALRLZIK mRNA [3RIA

HIER XA AL, 2RI K B 45
FXR. PXR. CAR. PPARy mRNA #iA5/K B i f%
f(P<0.05); S22 tERIEMAMLL, RAEIHIR G
SRR ZE FXR, PXR, CAR, PPARY mRNA
FERAOE I BT (P<0.05), Z5RILE 4,
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Fz3 ARME MPOEHE REFRFAFHE(XEs, n=10)

Tab.3 Comparison of plasma MPO activity and inflammatory factor levels in rats( X £ s, n=10)

25 MPO {ifi#/U-g! TNF-o/pg-mL™! IFN-y/pg-mL""! IL-4/pg-mL"! IL-13/pg-mL""!
EH X R 6.27+0.79 48.73+7.32 658.52+28.53 143.64%12.76 33.54+5.73
AR AE A 12.17+4.96Y 80.24+7.131 805.32+18.541 110.63+17.75Y 22.51£1.75Y
PRAETHIR 5K W1 20 8.42+1.432 42.94+8.407 694.43+14.762 137.9245.522 30.5143.812

e SIEWX MM, DP<0.05; SatRAEMHMIL, YP<0.05,

Note: Compared with normal control group, "P<0.05 ; compared with acute inflammatory stage group, ?P<0.05.

F4 ZMHAL FXR, PXR. CAR. PPARY mRNA %A 7k
FHE(Xx+s, n=10)

Tab. 4 Comparison of mRNA expression levels of FXR,
PXR, CAR and PPARY in colon tissues( X = s, n=10)

215 FXR PXR CAR PPARY
IEHXTEEL4] 1.0320.01  1.0240.02  0.99+0.10  1.010.03
SHERIEHH  0.67£0.05D 0.57+0.12"  0.46%0.14D  0.71£0.05"
RIEMEG  0.9440.032  0.8440.06  1.1240.212  0.97+0.032

R E I

T SIEWXTMAMLIL, VP<0.05; SAMRENMMLIL, 2P<0.05,
Note: Compared with normal control group, VP<0.05; compared with
acute inflammatory stage group, 2P<0.05.

3.5 FEE 5 RAE T AH O B I o A

BT (FXR, PXR, CAR 5 PPARY)FIRAER
F(TNF-o., IFN-y, IL-4 5 IL-13)H] Pearson’s fH&
RPN AR SCHERRIE 73 45 2R IR 2, 2L ftk
TEAEDG, W EROAAEC G5 R LI, #% P FXR,
CAR. PPARYFEZE H11) mRNA ik &5 TNF-a
FIFN-yf 7K 7 52 3% A DG (P<0.05), #5321k
FXR 5 IL-4 7K F-2IEMHIKE(P<0.05); Z2Zik
PPARYS MPO £ i AH & (P<0.05).

—0.602 —0.845 —0.508 ' 05
TNF-o *
0.038Y 0.0012 0.0022
0
—0.661 -0.67 —0.595
0,019 0.017" 0.041" TEN-y I 0.5
0.595 0.508 0.463 -0.06
0.0410 0.091 0.130 0ss3 |
0.568 0.455 —0.21
IL-13
0.054 0.137 0.512
-0.48 —0.655 0.051 MPO
0.191 0.055 0.896

FXR CAR

PPARy PXR

B2 ZETRERTHE RS
HIERM AL, YP<0.05, PP<0.01,
Fig. 2 Correlation analysis of nuclear factor and

inflammatory factor
Compared with normal control group, VP<0.05, 2P<0.01.
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TNBS #E5T UC KEBIRL, #Efip, &
MELE, R R IR ARSI 2 IR
R, SEREMARR DAL #8857, 3%
SRR, B P WA, B meliR,
53R E—3, 4 UC BPRMARAEDY; JaE
TR 5% 52 B2 KB DAL BB IRAIG, 8(d & k%
WBE TR, Bz mmAuk, R e g T UC &%
3 UEE R UC RN 2 0E IR K S A AR
[FRRFE M T U2 AR 25 R R, SPERAE
20 K B2 o MPO M S A 46 TR 7 B g T
=, MR T B RIENRERE
2H K B 2% - MPO T B A 46 PR 5 a2 ) b
fi5, MR HEFEEAETE, 52803k ikiE
—3,
H% B2 R S — AR P AR B 1) e S PR K
W, A AR AL AR LA ARG . IR R
NG ARI AR rh R HE A W L VR FS, A Sk
2 T A% 52 AT fi 1 28 LA PR AP A P T e 2
EPRR PR, AROF5EE5R Bs, S RaE R
&% 2k FXR. PXR, CAR F1 PPARy mRNA
FIRPR TR, SR TR S PR I 4K U 22 1k
FIRAT- I T, P2 S UC B 1 & 8 M
A R UIAR G . A AR T S A2 2 A T AR T
22 Tl JRAE DRl 1) 3 15 DA T 22 A M 38 2 05 1) 2 e
U PPARYIK TG 5 ] R I 1 ) NF-«B {551 i 4
P B0 L DR 2 S TR T It 5 M5 i R 7Y FXR AT LA
PRI FUFAE P Z0AR R 740 TNF-ofg3akl314) 5
AR R —B AR R TR, BZ K FXR,
CAR. PPARYyHA[figili i 4% TNF-ofll IFN-y£ LS
5 UC L B AL AR ok, TIL-4 Rk th &5
k%2 4K FXR BYRFE, PPARyL Al AEE i 1845
MPO IR UC KB BB I 7

25 I AR5 B I A2 1R FXR .CAR Fll PPARY
(2B 7K P25 UC 19 &9 SO A, vl g2
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3 1o 8 458 S PR 1) 2R 38 DA TG F0 o] 4 i 2 1 ke )
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