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Effect of Epoxyaurapten from Auwurantii Fructus Immaturus on Treating Ulcerative Colitis
LIN Gui-mei, ZHANG Fan, JIA Tian-zhu”® ( Liaoning University of Traditional Chinese Medicine, Liaoning
Province Traditional Chinese Medicine Engineering Reseach Center, Dalian 116600, China)

[ Abstract | Objective: To observe the effects of epoxyauraptene from Aurantii Fructus Immaturus on
ulcerative colitis (UC) in BALB/C mice. Method: BALB/C mice were divided into 6 groups: the normal group
(normal saline) , the model group (normal saline) , the sulfasalazine group (520 mg -kg™'), the low-, medium-
and high-dose epoxyaurapten groups (80, 160, 320 pwmol -L."'). The UC model was induced in mice by receiving
4% dextran sulphate sodium salt solution for 10 days. All mice received 0.01 mL +g~' of the corresponding
medicines. Disease activity index of BALB/C mice was observed. Colonic mucosa damage repair in mice was
evaluated by Colon injury scoring method. The contents of tumor necrosis factor o« ( TNF-o¢) and interleukin-10
(1L-10) in BALB/C mice colon tissue were determined by using ELISA. Colon smooth muscle myosin light chain
kinase expression level was determined by Western blot. Result: Compared with the model group, the disease
activity index decreased in the medium-and high-dose epoxyaurapten groups (P < 0.05), colonic injury index
decreased, the content of TNF-o in mice tissue decreased in the high-dose epoxyaurapten group (P <0.05), the
level of IL-10 increased, the damaged colon smooth muscle myosin light chain kinase expression decreased in the
medium-and high-dose epoxyaurapten groups ( P < 0.05). Conclusion: Epoxyaurapten has a good effect in
treating UC by various kinds of mechanisms in mice.
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Wz M 45 i 26 (ulcerative colitis, UC) X FR 18 P
e PR R 25 W 9%, 2R D RS BRI K i 6 e
PERRE MRG0 AE, BB R K EW LR E R
1 45 & 2N Ry 35 07 R 45 W 6 D TP R UK BTl
157 P K AR R AL R T R,
R EARTT BRI ERZE B E 2/, RN
LT o BRERE B R S MBS Bk
Oy BAR B — A TR SN M R AR 2 L 5
T 58T IR AR i i X IE R N B W LAY B
W2 g BHE AT R AR IE /N B S UL A i
I FAR S BRI i 3 IR A T 1 eI W e HE R i
B RERSERERER. BILAT, S8BT R
I SR B0 S5 W 4005 0T 43 s 78 20 207 A 2 L TR 7
I A5 4H 21 Western blot SZEG A5 KI5 bR, B 8 I H
e Bz 3 R X5 M 4 B 4 BRI VR L ik — 2B A AT
RS B i 2 2 AR AL .

1 #ra

1.1 % BALB/C /MR, MEHE& 2K, (KT 18 ~22
g, HHRIE BB R 2% S0 50 sh iy b 324t 3h 0 & 4% IE
= SCXK (1T )2008-0002

L2 25 BORR R R LR E Al (4l
JE >98% ) , MRtk e B v e (i PP = A ) 2
ABRA A, 2k H31020450 ) , 4 5 8 B B2 4
(DSS) ( % E MP Biomedicals 2 &), #t =
216011050) , fift 93 3£ B [ F - ( TNF-a0) B 9 41 g A
#-10(IL-10) ELISA 3 7] & (3£ & R&D a4t %
284506) , %< F I it Fik 450 ( PMSF, It = P7626) , — i
JBERE (DTT, it 5 D0632) , $it MLCK 4t & (it 5
SAB1300116) , 1l [ 2% [ Sigma 2\ o

1.3 {¢ % SUNRISE #I i % 1% ( B 4 Tecan 2>
Al)  HH-4 R 6 8 K B (E AR B 3 A IR A
F)),TGL-16C R g .0 ML (1 i 25 B2 AR T ),
DYY-12 BUH kAL (b3 7S —ALER ) , DYCP-40C #Y
2T EENAE (b S —AXAR T ), InnovaUS70 #Y
IR VK4 (22 B NBS 2 w] ), UV-1800 #Y %5 4h-7 L,
Sy R T (AU F A A M AR A D .

2 FHik

2.1 M54 BALB/C /NERBEALS R 6 40 . 36
SRS I FR AR B 41 (80 wmol - L71) , BRARE K iy
F AL (160 wmol - L7") | ¥R 40K J ik 3K 1o 5 1
20 (320 pmol - L™") | IF & 4, 400 280 Bk it 0 J 75 15 41
(520 mg-kg ") 1 DSS (4% ) B RIZ , A4 10 H %
BERIL A1 354 0. 01 mL- g ™" PR H I i ig 4525, IEH
Y25 T S RF AR AR K o BRIE W dLAMS 4 25 UL TE

s 25 IR H th T 4% DSS KW W 352401 10 d,
2.2 BORIHEIEH(DAD)  MHE Y H i 4 K 0
SN — N, 10 AN UK T A L, O 5 K
o i B L AT DATSEAY . % 1,

DAI = (R HE % + R — 20 + Rl sk i) /3
Fx1 EHFEDEBETEIIRE

Table 1 Disease activity index scoring

S REMERET SR/ % AT PR et it 8 1f.
0 X R st B 4
1 1~5 RABAA T K B3 1
2 5~10 KAE AL L e i BH 4
3 10 ~15 ks K i BH 4
4 >15 ks fE 10

2.3 ity @I o AR e T s
070, BB s KM R BB 1 4, TR R
I K B2 BE RS TC % R 2 A, R AR I K b
R BERE A BN S 3 4y, R ST AL K L
BERE A Z b Bt o 4 43, B TR I oK | iR JBE
£ A 1 em L BB S 4. THREA AN RS R
B A e = 4l i /R x 100% , LA 445 1
KA e KB L S5 B AT VIO, vk 9
0~3 + FRUEIFEM .0, LI 1+, 450 1/3 i
2+ G5l 2/3 3+ BA S A T
2.4 GAEHL P EAME R E sk e
BUG VU 25 B 20, % PBS WUEE I N A,
TR 4 R AR TR, B R A i IR A A K
BIREWAT, J5 &K H,37 CHAL S min, B
X4 ,1 500 remin "' B0 10 min, 3 B, PUIEW
BEEEAE—W, 70 LW o UUVE T A 40 L35 52 W, )
ZIRAT 3t 70 pum 40 A0 R, AL S, 1 500 1o min '
B0 10 min, 5% F3E o TUTE TP AROOMA 41 i 35 7R 0,
FE FIRERAE 2 K, BN AE &40 SR, DU
1.5 x 10° A~/mL % Ji 43 %% 21 40 i 85 35 00, A
CO, ¥ M h e R 48 h, ARG RN R,
AyEEAE EP & h ) 20 CR1E, /A TNF-o, IL-10
XA AR ELISA & R iE 17 45 5 73 #7 .
2.5 JARZH 40 Western blot SZIG By 201 &b BE /D BR,
i B 25 A MR A A A, W e
ZAREE W W WUILEK IR H R BE R (MLCK) & &
BN B 20 pg, HEAT R N M I BE
Uk S Western blot 325, R Scoin &5 b B %
G3 AT A
2.6 Zitssr R HI SPSS 10,0 A, £ 4 LA
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x s AR BRI 7 22 70 B R e K g, DL P <
0.05 H2EFAHG I =E L,

3 #£R

3.1 Xt S R /AN DAL (2 51 H 4
L3, B A K B 3G, A5 B 20 DAT 45 %50 3% ¥ 7+

®2 HEERBENNREFRENEENOZIE (v 5,0 =10)

(P <0.01) ; SERIZ A, AR B Z s b
IR F) 4 S B AR T E B 5 4 DAL 48 B b %
= S (A B 25 v T o= N 1| s
(5,6 R)MEmMEAHA(H3,5,6 R)AREER
(P<0.05,P<0.01), W2,

Table 2 Effects of epoxyaurapten on disease activity index in mice (x +s,n =10)

DAL/ 43
£ 3 4t/ pmol - L~
3d 5d 6d

E# - 0. 00 +0. 00 0. 00 £0. 00 0. 00 +0. 00
T HY - 2.59 +0. 12% 2.71 £0.23% 2.83 +0.15%
AR B % 80 2.67 0. 40 2.62 £0.09 2.61 +£0.43

160 2.01 £0. 35 1.86 +0.23% 1.79 +0. 06%

320 1.74 +0.20% 1.54 +0. 48" 1.50 0. 11%
AR AL e B T A 520% 1.57 +0.38% 1.55+0.21% 1.49 £0. 147

ESIEWAL"Y P <0.05,” P <0.01; SH B A P <0.05,Y P <0.01;° Hy b %6l s 7 i A 5

3.2 XAMBEBGEEEME W 5 IER A
P A0 D 20 45 i 15 0 45 T 40 05 0 43 9 Bt
(P <0.01) ; SHIRIL AL, 2% 2 24 20 34 R W] e 1K
i is B S S BT 4> (P <0.05,P <0.01) , I
%£3,

®3 REBERE /R LR E MMM (v, =10)

Table 3 Effects of epoxyaurapten on colonic mucosa damage repair

in mice (x £5,n=10)

a5 billh=s YRR LR A5 P53
/pmol - L, /% Vs

E¥ - 2.5 +0.39 0.21 0. 06
A - 2.9+0.51% 3.59 +0.99%
IR & 80 2.8+0.28 3.05 £0. 76>
160 2.6 +0.56% 2.70 £0.39%
320 2.5+0.11% 2.52 0. 13%
0 R Al B i 520% 2.4 +0.87% 1.81 £0.54%

3.3 X4 T WL TNF-o, IL-10 43 9 5%
M 5 OE AR R, AR A A A7 5 45 B O Wi LA e
TNF-a 1953 W6 £ B 5 FH &5, TL-10 &5 5 W] b R A1, 35
MIAR LSRR, ZR A% %E L (P <
0.05) ; 5 BIRIZH LA, B S0 06 B ik 2 4% FH 25 41 AY
A A AR R TNF-o &5, AR e R
hERI R BT IL-10 () E B, B SRS
Y (P<0.05), W4,

3.4 XS T UL MLCK 8 H &£ 38 K 152
M 5 E W 4 AR, AR R4 MLCK 25 (1 36 1k /K OF B
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IR me-kg ™ (3 ~4 ),

F4 HREBEHBEXNZRERTFRUIHEE TNF-o, IL-10 53§ %
fiig (x £s,n=10)
Table 4  Effects of epoxyaurapten on TNF-«, IL-10 in impaired

colonic smooth muscle cells (x +s,n=10)

7l TNF-a IL-10
éﬂﬂ” 1 1 1
/pmol - L~ /ng-L~ /ng-L~
EH - 93.87 £27.93 5.08 £0.59
A - 132.10 £19.84" 4,70 +0.52"
E S & 80 99.95 £16.27 4.52 +0.91
160 99.46 +8.46 5.25 +0.60%
320 73.81 £10.76%  6.25 +1.73%

U R i U 520° 84.47 +14.51%  6.65 =0.60°

BRI (P <0.05) 5 548 4 R, PR 401 B il %
7o HR R 2 W] R I MLCK 8 R 3R K F (P <
0.01), HySEu &5 3R nl WL, 5 50K B2 28 0 25 9k %
R BB AT T A2 458 45 g < UL AR M LK B AR B
WA . WA 1,
4 itig

PRI 15 Bh 1 ORI 45 i R 1A 13 16 5215 O 14 45
SR PR B R R e 4L BE R T 25k
(IR, &5 o 5 KR 45 i 52 003 V- 03 8 S BRI AR 34
HT 45 SR T UL B SRS il 2R X 15t 07 M 4 I N B —
SEIR TR, R 0 2 o 0 A 2, 45 o 5 BORI 25 i 51
W H SR HA BE R

TNF-a AT LLHE 0 M b B 240 10 240 10 55 1) 3 28 1k
WA i L B 40 M 7 Bt 1) 5 b B2 R BHL, I A O X2
TNF-cr 5172 i b M 57 W 3 3 306 v 1y R R8T
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Fig.1 Effects of epoxyaurapten concentrations on MLCK expression

in damage smooth muscle cells (x +s,n=6)

PRI AR Y S 36 B B TNF-o0 15 Ry 25 5848 5, B 98 35 4R
Bz 3 2 X 5t 97 M 44 i 4% /0 BRO4S T i UL 48 i
TNF-o 3 WAL AL IR o NS5 25 21 ] LA 36 4 48
B A b e ) B 2 B A 25 B A 3 R, TNF -
PRI B X 4R UL PR AR B R
A DAAE— 52 A2 B L R AR TNF-o 23 06 52, 15 17 B AIE T
TNF-o XA Y AR S0 20 3 54 T A4 52 i, TS 2136 7 15t
GRS R AR o ARSI 45 R AT LUA L, 36
SR B i 2% 4% 50 o 2 B A P 25 e B 4, TL-10 {ELBA
BT R R R T s O W A RE
PR IR R AN SN IR Y TL-10 2 BE 78 5% s K P 58 21
0] bR R B 5 Ao T8 I B SRR B R R A2
T 45 i - 1 LR M ke 22 IR TNF-o 0 38 52 RS2 0
T BUER SRR Bz it K] 259k BE By, TNF -o {ED BRI, T
IL-10 41 , X A ] g2 IL-10 25 T | TNF-o
I, HE TR B TNF-a (LAY FEAR . X — 45 R0 o i
— IR B AR I AR T B R4S s 4 1 AR AL
i BEE T — E Fe il o

A SCHRRGE"  1E TNF-o i S 191 - Fz 20 o A
AU SE o 40 MLCK AT LA # Jig 38 B B 2 g 25
Lo PRI AE SE 58 v 25 58 T B SEURE Bz il 380 15t 0 1R 45
Jo 98 /1N B 1 LAR i MLCK 3Rk iy 52 . 45 21
R PR RS Bl FAK P R i AR A — E R
AT MLCK B3R 3K R J2 Hh L i ) 41, 40 7
TERJE A . FRNIMFZ O CUEsE T LERE A
M TR A0 1) R0 T 2 R o ORI T 1 0 T 4 R
(g —FlopT 7 ik 3 S AR YK S B Sk B BRI
ALl ] MLCK 338 K367 57 TE 45 i &%

X — S5 R A O BRSBTS T RE T — AT
=z 4],

i DAL SR, R LA I A PR SRR B R
X5t 97 PR 45 i 4 3R 7 A T 1l i 22 4200, 2 #0
R SEBURY o FREURE B Z Ok YR T LS, A SOk i E
HPRE 24 0 — S rh 2 X T b R 20 S % A M ) i
P B — 5 /9 0 47 1R, T HL R AR AR G A
AN RS R B T 2 A — B 3 9
il R A fF TRt — PRI
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