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WA (DSl N R E R A, S BEILE NN R 2y A HAA, Rutwa 4 (10 mg/

kg) \Rut # 7| & 41 (30 mg/kg) \Rut & # &4 (100 mg/kg) . FA % 10 R, #HEEREEF L E Rut, %41 A, 0%
INRERE L L HE % 8 0 B 4120 38 & A B AR T o RO ik ( ELISA) Il 2 o ¥ K B F IL-6 \IL-18 X TNF-«

A F ;s Western Blot #ll TGF-81/Smad3 # X thkik, HR S BAML HAAMAL N KEHFNF IL-6 IL-1p &

TNF-a % 3 A F 7 ( P <<0.05), TGF-B1.p-Smad3/Smad3 & Bk E K FFAH (P <<0.05); GH A A4, Rut &7 &

BT AN R AR S LR E HF IL-6 JIL-18 & TNF-a %3k AF T B ( P <<0.05), TGF-B1,p-Smad3/Smad3 & #& % %k

AKFTHECP<<0.05), #it AFAXERXWU RUBHARBRP DR B HEE X, LERIE T4 5 TGF-pL/
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The mechanism of rutaecarpin regulating TGF-B1/Smad3 signaling

pathway to improve ulcerative colitis in mice
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Abstract: Objective To study the protective effect of rutaecarpin (Rut) on the intestinal tract of ulcera-
tive colitis mice and explore its mechanism.  Methods Ulcerative colitis injury model was established by
drinking dextran sulfate (DSS) method. The mice were randomly divided into control group, model group,
low-dose Rut group (10 mg/kg) » medium-dose Rut group (30 mg/kg) and high-dose Rut group (100 mg/kg) ,
with 10 mice in each group. After the modeling, mice were given Rut in various doses by intragastric adminis-
tration for 1 week. The changes of body weight were recorded, and the pathological changes of intestinal tissue
were detected by HE staining. Serum levels of inflammatory factors 11.-6, I1.-18 and TNF-a were determined
by enzyme-labeled immunosorbent assay (ELISA). The expression of TGF-81/Smad3 was detected by Western

Blot. Results Compared with the control group, the expression levels of inflammatory factors 11.-6, 1L.-183

and TNF-a in intestinal tissue in the model group were increased ( P <0. 05), the expressions levels of TGF-
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B1., p-Smad3/Smad3 protein were increased ( P <{0. 05). Compared with the model group, intestinal injury

was alleviated and the expression levels of inflammatory factors 11.-6, IL.-18 and TNF-a were decreased in mice

in various doses Rut group ( P <{0.05), the expression levels of TGF-81 and p-Smad3/Smad3 protein were de-

creased ( P <C0.05). Conclusion

The results suggest that Rut can effectively protect mice from ulcerative

colitis, and its mechanism may be related to TGF-81/Smad3 signaling pathway.
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Wz YE 45 17 % (ulcerative colitis, UC) & & 4E 14 1%
RIS IESE S Wl (D= W R - i
Bt FRS R E RS IAE AR I g B 4 B RE IR S
UCHEZIGREH S, EHILERREN T2
JGERENN ATz L B EE BT, FFHE.
M UC X AR A A 3 T8I 45 s 1 988 28 KURS: . A
9% ~10% 1 UC BHE WL E i mstr-", Haj UC
114 2 97 WL 0 oA 0 4 D B, 22 0 N Ol g R G B
R E R AE Y R AR R R ERRY
UC s 3G KA 97 UC % 25 &
TEAL AR S KA RS | Ha g2 400 i 7 | 2 [ 1 — S A By
AR (AR X S 2 Y S 5] R 2 R R R 0%
O IR I 5 JE IR 5 A 5 1 S 0 o R e A ] R

TGF-B1 J& —Fh i 5 40 M A K K 431k 1 Bt 42 20 il
P L LA 22 A 2 3 S 9 E 200 i 35 5 R )
PO T I EL A0 ) B 0 A A 30 . Smads K
WA & TGE-B TS5 7 . Ifi Smad3 f&iX —
S I A sh L B B TGE-B M 40 i A %
SH 40 A% MDY, TGF-B1/Smad3 ] 3 48 75 5 40 ity
Ve 9 W R A S e S MO RE AR R
JE 2 120 A% 6 4 R AR 2T AL IR B, A 25 T 05 4
LU T e AAE 52 05 5 30 6 I8 42 G i S g A ) e
TGF-B MAb2F a1k K 1, xb 2% 4i g B oA {2 R A5
AT RE 2 & i 38 NS A B gE £ B TGF-B1/Smad3
FE UC BRI B K B B T L 45 7 2 % nT i 7F
UC 1 &4 R AR EE AR,

Rut /2 MR A8 435 ok i oA 2B Wid e
Yo 52 B — R I IR - H IR Y SR R L
Je LR E R 28 1 2 DR b 24, Rut /By Horp i B
R 2 1 W R W s R 2 2 ) i T T 9 S RO i
AR B B R EAE . RS kB
T Rut X UC BN RBA — & B3R I7 A B H
T TE Y 43 F AL AT A B B AR RSB 58 i R H Y
JEMFSE Rut 3697 UC BN R 1E ML .

1 #RE5FZE

1.1 3Rk

L1.1 R8s AWt H SPF 2t B/ R
50 H,8 & R E 19~23 g. /NI [ b 5 4 i A 1
SEI B YA RS /) L 4 R AT IE S SYXK (Wan)
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2022-4534 1, /N B R FRAE L RE R K F 3Py rhol
A YA RMRE, igLRBRPHaeiE
BERF 3 L e 1 25 51 2 it i (LISC20180460)
11,2 l5alh Ruc g 8R4 116, TNF-
a JIL-18 ELISA i & . HE 4 (8305 & 359 8 A w2
ALY TR ST B, BCA 3 A FE 2 i 7] & . WB
K3 77 £ (DAB b2k B &0 B 2 = R AV
RA M2 A GAPDH i 4 . TGF-B1.,Smad3/p-Smad3
—HIPUA AL SR TgG Il F PR 1gG W A Affini-
ty Al BB R 40 (DDS) W A B 2 £ 9 .

1.1.3 Sy Z U ReREbr A R E Dk R A w5 &
AR ZR G0 (36 AR AR A A 5 PR 25 (6 A AR A
Al 5 B 0 A KPR YT B8 307 0O 22 A 88 A R
AL 5 BRI HIL C L it 3 0 B 2 AU 38 A R FDD 5 SC-2546
IR B HE B O HL(E E Thermo Fisher 24 &) ; 8] B 9%
6B (R E R R AFD .

L2 KKk

121 UC BERI/N B R R R 28 B3R Y7 76
W APEMRSE 1 A Z G KNI 5 H (e =10) X HR
PSR 2 A= O v = N 3 == o2 =11 =2 BRI O (2D
25 T TC K BB AT /N RS T & 320 DSS
AKNERIET H R R KR, R A S K =
2 rpRR e A R A A 4% IR 10 mg/kg . 30 mg/
kg 100 mg/kg KM H Rut, % IR L AU 4 /N LA R
T A A BRER K RS 1 S O

12,2 /NEUREE AR A0 180 3 25 0, 4 KB
N AN iR R TR U A N R N TN S R A o 2 TR )
AR A

1.2.3 ELISA K/ B s 41209 /9 1L-6 , TNF-a,
IL-18 Wi #4544 2Um A A B K 5
BFEE B0 10 min(4 °C L, 3000 r/min) 5 B 15 , $4% BR
TR0 & 100 B P TC 3 R0 AR o R BEE IRE O
Mty R F B VR B e, AR 1O e 45 L Y
W A

1.2.4 HE KW &4 /NE AL im s 48
VHBET WAL P 12~15 min, HE T _HE] F
12~15 min, /351 E T I K CBE T MK BN 4
5~10 min KK E T 90% L. 80% L .70 % &
14 5 min, /5 IR & T 288K 5 min, f#HAE KL,
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BFHRARRZRYW 5 min J5 HFK 2 10 min, i 2818
KGR T W 15 s, B IS 4k 22 7 7k sh ik 10
min, PR ARG A YW BTV R 5 AR B R,
WA A Mg,

1. 2.5 Western Blot # M £ 20 /N &+ TGF-81/
Smad3 f FFik OB HE FE RS, B B AL
A TE R H K VR L I R JE T B Yk W R HL R R
75 V, K%y 30 min,ff marker 3B )5 ZE 120 V HE|
25T M0 3 B B AR A S A 1 CK 24 60 min) ¥ AT T
& LY PVDF BREAR 46 - MR e (1 i B U 25 T
Jie b IS 0 5 i =22 () By 1k HR B0 A0 FE E S R
200 mA FAFT TF IR % IR B 5 IR 45 R i) PVDF iR
W 5B Wb 3K [ EF 1~2 h, TBST ¥k

PVDF 532 i F X BL i Do # B b, 4 C R E
WL, E IR T 30 min J§ TBST ¥ 5 min, H & 4
UMY UL B AT B B P R BB E 1~2
h, TBST % 5 min, & 4 ¥, #E G H] 56O, W iER
A1 Ja A SR 5 AR

1.2.6 et @ik R SPSS 22. 0 X &l #1751
M T 5080 FH (o ) 2R L AT L 38R F O 22 43 1
P 2 6] FL B ¢« K36, P <<0. 05 W& R A ST

E 3-8

2 EWER

2.1 /NERAREAL SXTMAMLL, S 7 REE
14 RAARIH /N B AR FE R C P <<0. 05) , fE45 T Rut

IR DR AER T — 2R, WL 1,

5 min, B 4 U, ARG BT AR UL W] A5 B2 A IC B — b ofF

x1 BHMNNREEIE HAf g
il n S5 i D1 D2 D3 D4 D5 D6 D7
Xt R4l 10 26.05+3.54  26.14%5.56  27.7143.82  28.53%4.76  28.74%5.16  28.88%3.19  29.64%5.22  30.2344.32
A4 10 27.13+5.37  27.26%+6.72  27.26%1.91 26.245.93  25.2245.54  24,0846.59  22.274+4.77  20.6046.81°
Rut {7 i 41 10 27.06+3.22 27.2645.7 27.91+3.6 26.2046. 2 25.44%5.2 24.68+5.3 23.5841.2 22.5944.3
Rut #1541 10 28.32%45.21  28.8244.9 28.9644.3 27,8544, 7 27,4044, 3 26,6245, 4 25.5841.2 25.4243.7
Rut 5 7 & 41 10 27.98+4.89 28.8746. 1 28.2145.3 27,7243, 8 27,0946, 2 26.7245.8 26.74%3,2 26,7143, 4%

k18 HEHMNREBEINER Hfii.g
4 531 n D8 D9 D10 D11 D12 D13 D14
X AR 2 10 31.1474.34 31.5242.66 31.7943.72 32,6244, 37 32,064, 83 32.1144.48 32.8245. 61
HR 70 20 10 20.144:2.83*  19.6545.23*  18.6245.24*  18.44+4.29*  17.56+4.93*  16.9843.96*  16.7543.88*
Rut L5 & 41 10 22.26+4.52 22.914+5.08  23.0643.86"  24.3242.84"  24.4543.82"  25.61+2.86" 26,4143, 96"
Rut H1 71 & 41 10 24.754-3.82%  24.9345.77°  25.7745.43Y  25.9346.01"  26.56=4.73>  26.88+3.19  27.8244. 46"
Rut /& 7 41 10 25.7144.83%  25.2943.85>  25,6944.35>  26.4743.27"°  26.6223.42%  27.93+4.81  28.63%4.51P

FOFRNUHERHEHEU @EDRT; Q5 A EAM,a: P<<0.05, 5# & A4t ,b. P<<0.05,

2.2 HBH/NRBHHLS HE etag5 R BE 1 HE §¢
LR LU 0 BRZH 45 )23 45 48 1 Wi G k45, 43 )2 W)
B OR DL A E 20 LI, AR AR 2 R ) A AN e L
)22 S b TS )23 45 1 ASA0 A Vi BT AT D K 4% AE A

B o AT a0 R R ol R SR A A R L
ZHE MR . e e 4R 5 2 A R A A B
T o /0N 23 286 T2 St A58 L R R L /D SRE AR R T

Rueeh L 41 Ruth LA

A1 WNEmAL HE 34 (X200)

2.3 /NEBHAPMCRIERN THRE  SX A
FHLG  BEHY L /N B 20 23 B R [ 1L-6 . TNF-a,
IL-1B /K FEFHE ( P <<0. 05) s B 45T Rut i697 )5 - /DR

W 2 i 116 . TNF-o, IL-18 F [, SRR 40 He 4%,
ERAGI¥FE X (P <<0.05, %2,

2.4 TGF-81/Smad3 TE/NRHAL PR ELEL  HXF
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HEZHAH B BE R AL /N R I L 8L TGEF-B1 R 35 T
B (P <<0.05), 8 Smad3 19k AR 3 W3 21k, H
J& p-Smad3 WYFEIE T (P <<0.05); SR ZH A L,
Rut JG¥7 411 TGF-B1 Fikw A ( P <<0.05), 3 HAE
&L Smad3 AAEMAE AL T . p-Smad3 1Y R IKFEMK (P <
0.05), WK 2,

x2 HHNMEBHARHBH IL-6.TNF-a,

IL-18 X Lb & B 4 : mmol/L
5 n 1L-6 TNF-« 1-18
X HE A 10 65.3246.52  35.71+6.21  85.3546.35
R4 10 121.36%6.31*  75,3243,43*  135.39+7,69°
Rut 7] &4 10 102.3545,24>  65.3746.31> 112.35+4, 37"
Rut a4 10 88.30+4.35>  51.4944.66>  90.3744,57"
Rut & 7t 41 10 80.85+3.25>  33.62+2.15>  72.5443,59"

FOXRNUHEXARHEUGEDET;QFXRAMIL, a:
P <0.05; 58 A 44k ,b: P<0.05,

XERAL B Rt Ruc PR RucR A4

p-Smad3 - - -- - —
smad R R R R
TGE-BI . .

UV B B ]

25 O 8
) - T
204 *x e Rutfi A
2 Rut H ) &40

= Rut i) &4
- ut = 77

0.5

Relative protin levels(of control)

0.0-

TGF-B1

p-Smad3/Smad3
Eo Bk, P<<0.01;
SRR 4,7 P <0.05,7% P <0.01,
B 2 TGF-B1/Smad3 7 /MR f 4 8 3 09 % & 0L

3 iFie

UC J2&— it PR S AE PR 0 B 5 S N 2 9
i 308 TR R O R 182 A B SR SR R SRS . M 1 T R R M
1B G2 ZR B8 AT BE T K b g h R B G AR
FHS oG PRAAE 32 2840 58 A0 B VS 88 L e L I A | I A
PR A UC & S 52 S A 1 M M g T L Al L 28 A
AEAMT 4 % 36 55 4 R L PR AR e, o DL R AR R
SRIRYY UC B EZ YA B35 1967 JOR  H KAl
— 750 —

FHE HEUAS KR, 4 3 LAk 78w [R5 22 5 A 0
EZ iz gy, mTigh UC B F AL 5 —Fh ik
#, Rut B EGGEN 22—, B 2 Fh 25 #E
PEL7E Z Fhge i b 0 B oR B = T sk, A A g R T,
Rut A DLl 5 ] NF-eB {5538 #% M i 4 il 98 0% % 1%
XA DR s /0N LR R A0 L 1 DR B A . X T R N v
% Rut A LL#E o 400 22 Fh 40 B 40 114 1L-5. 1L~
13 R BRI E™Y . IF H Rut X F /0N BURFE Bk 1
PHHEEEBWA —E MR ERS . — IR i
FEAL R B Rut AT LA R 4211 15 H R4 28U A ik
R 2 P 6 IS ) 9 BHL B S LA o B 3 S 1 WLz Bl X S
WV B ) Sk S5 W 9 A BRI VE T (R R
Xf 2 BRAIL AT 3 — 2P IR R

AFFERY Rut X T/ UC A Z g VER, H
JE TR S AT R MAE A G, AR 4 R %R
W, 24E AT T1-6 .\ TNF-o IL-18 7E UC /N LY i 40 4L
o BT TR O Y ARE K P T BE IR i 2 4R
i v ) SF-EF TTT 5 1R B 0 . HE (4 25 S BIE T
X— . 4T Rut ZJa. /MR AL T H 1L-6,
TNF-o IL-18 #8378 0 W1 0 A9 F o, [ A HE 45
FAL R T Rut 367 1] LA R i UC 513 1Y i 0
P, 3 25 R B — 5 099k B8ORS 1 X — 1R AT
fit 218 1+ TGF-B1/Smad 155 18 B S HLAY .

TGF-B1 J&2 5 I MUK 5 AE fe 92 1 55 B 40 i I 5
B LG FUEAY Smad3, X — {5 5 & SRS 5
SN TE AN M P A BB RE ) K kR R UC 1
BCHL AR5 05 9 B R A, B gE R BLAE UC /AN,
TGF-B1 # K & Wi, I 3 — 28 B0 1T T 3iF
Smad3 , fff H 5 8RR A T A€ 3E T R AE 19 & A K
M7 Rut JGI7 )5 » TGF-B1 1 p-Smad3/Smad3 [ 3 ik
WA BT TRV T AN B Rut 258 i
W4 TGF-B1/Smad 15 53 f% K o 3% UC 1, ABF5E
4 JE I PR B 3E T UC #2485 7 A1 L ) B8 JE 7l
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