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[ Abstract ] Objective: To observe the effect of Shenling Baizhu San on the expressions of interleukin
(IL) -13, IL-23 and cyclooxygenase-2 (COX-2), CAMP response element binding protein (CREB) in ulcerative
colitis rats with spleen deficiency and dampness, in order to explore its mechanism. Method: Totally 48 SPF

Wistar rats were randomly divided into 6 groups: blank group, model group, high, medium and low-dose Shenling
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Baizhu San groups, and mesalazine group, with 8 rats in each group, half male and half female. Except for blank
group, the rats in the other groups were included into the saphenous ulcerative colitis model by the combination of
disease and syndrome, including diet, environmental intervention and 2, 4-dinitrobenzene sulfonic acid enema.
After successful modeling, Shenling Baizhu San group was respectively treated with the drug at high dose, middle
dose and low dose (24, 12, 6 g-kg -d '), and mesalazine group was treated with the drug (0.2 g-kg '-d ") for
gavage. After 21 days of treatment, the levels of IL-13 and IL-23 in colonic tissues were detected by enzyme-linked
immunosorbent assay ( ELISA ); mRNA expressions of IL-13, 1L-23, COX-2, CREB in colonic tissues were
detected by Real-time PCR; the protein expressions of COX-2, CREB in colonic tissues were detected by Western
blot. Result; Compared with the blank group, the model group rats’ IL-13 content and 1L-13 mRNA expression in
colon were significantly decreased (P <0.05), IL-23 content and 1L-23 mRNA expression increased (P <0.05) ,
COX-2, CREB mRNA expression and relative protein expression increased (P <0.05). Compared with the model
group, IL-13 and IL-13 mRNA expressions in the colonic group were significantly higher than the rats treated with
Shenling Baizhu San (high, medium and low doses) , especially in the high-dose group (P <0.05), IL-23 content
and IL-23 mRNA expression decreased (P <0.05), and COX-2, CREB mRNA expressions and relative protein
expression decreased (P < 0.05). Conclusion; Shenling Baizhu San can strengthen spleen Qi and excrete

moisture, which may regulate the expressions of IL-13, IL-23 and COX-2, CREB in the colon of rats with spleen

deficiency and dampness, so as to treat colonic ulcer.
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cyclooxygenase-2 (COX-2); CAMP response element binding protein (CREB)
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1o BE R AT I B R B TL-10 A9 7= A 1 55 B AR
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1.1 ZhY Wistar KR 48 H, SPF ¢, M #fi 45 F ,
P BT 5 (220 £20) g, A L AROME B A7 Bt =2 M S B F
FEFTHR AL, &5 4% HIE 5 SCXK (1) 2015-0005 , 52 4% K
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ARG IE M 8 EL A id ik, Kk =2
FREON 2 gemL T VE B AR BT R RO, %
VORI ZE v e (k) 25 4 il AT PR A )L 4t 5
1067141 )5 2, 4-— fif 3 K % R (2, 4-
dinitrobenzenesulfonic acid, DNBS, 3¢ [€ Sigma 7\ A,
#t5 STBF7251V) 5K S (R i L5 12 Tolk
AR TS 20150328 ) 5 KB TL-13, TL-23 fiff 1
o 2 W R 5 v (ELISA) 4550 & (b 96 il 3K A= ) )
TA R AL #5050 2 201704 ,201705 ) 5 330 e 53¢
B & (£ [ Thermo 24 H , it 45 00464135) ; 5 i 3¢
e i 55 W4 X (Real-time PCR) 305 £ (36
[ Promega 2\ A, 4t %5 0000227638 ) 5 & i il 45 1 5
&L, BCA s Bl R &, PIPA R, DL AR W3 %
(e R FERHA R A AL, #4543 51 2y 20170302,
20170305 ,20170309, 909C056 ) ; & [ o 5 Bl % ¥
(Western blot) — 3T COX-2, CREB ( 2 [E Abcam /%
AL, 35 4y 5 8 GR299479-2, GR304165-2) 5 N & H
Tl -3 -0 2 Il < M ( GAPDH) — $t, — 4t (€ [&
ImmunoWay A &) , #5435 & B4501,B0201 ) ,,

1.3 Y #% CFX96 % Real-time PCR 1, CHEMI
DOC XRS 7Y #f & W & 7 #r & 4, 10705 7l
Benchmark Plus fff 4% ,SD % Western blot Hi yik ¢ §%
ENRG (L EA KA F); SCIENTZ-48 7Y i 38 2 24
U & CT I Z AR B e AR A ) ;
CTI4RD 7Y 5y I IR 250 ML (10 R 36 AR AR A 2 %
LA,

2 FHiE

2.1 JrdH S & 48 HSPF 2 Wistar K Rl
PLPEMRSE S d J5  fZBEMLE T Rk o0 as 4 B
H . ZEEAREE P AR R YRR,
8 H,BEAER . 2 BEAROCSCHR [ 10-11 ] 3 4795 UE 45
A RN A A UC R RBER &, BRas B4l
HARK AR R AR ALK, IF T 4 Caiigk
(2 mL/HO)#EE (ig) 1 WG AUH H HBARE, IF 7K
Bl (2 mL/ ) g 1 W% 58 A R BUAE H ol o7 T IR
2 emifg K8 b, YELE 20 d, 45 21 KA R K
24 h R PR B AR A HORME HE S IS, T 10% 1 K
FrGE (4 mL-kg ™) BRI, 15 2 P9 0 8 4 A K BUAT
118 em, 25 (I # AR BEER 7K 0. 25 mL Vs , KA &4
KB (DNBS +50% £ ) % # 0. 25 mL(DNBS 30 mg
T 50% LB 0.25 mL) #E i , s 1 [ ) 2218 6 3R
P I ANRL SR T R R U B 1 min, 3
R AR o B R SR A A
SRINEE, A KRR

2.2 452 BRAEEHAMBIAIA S5 REE
R ALV P AN 52521 d, B3Z HAAREE .
o AR AL BT 24,12,6 g-kg T YR RTA] ig,
EVHZEHT 0.2 g kg WEWRZEWGIE N IHTK
ig,1 /d,
2.3 PRARESAM EH2 RRRTHESE
NERIK 24 h, BR BT O 10 SR AR BT & IR R TE T 10%
(7K & SR (4 mL-kg ™) BRI, 5 K BRUBE 3540 4,
WALTT B 8 om g 78 fie 1 35 A 45 M7 , 4 °C A= BRERIK I
VeI k3 0y, — 0y BT R RAEE N - 80 C
1R 77 F: 0 A T Real-time PCR 2 Western blot #{l] ;
— SR SR KL 19 B H B, A
BEASHFES S5, LA 4 °C,3 000 r-min ' &0 10 min, {f
B I W - 80 CUKAR IR AT ELISA Kl ; — oy &
T 4% ZRPEEEE AW R A4 (HE)
Yo a5 WA BB &4
2.4 ELISA (LK IS B 20 20 IL-13 IL-23 & b
FH b BRI A W BB A PR A Y ELISA (50 &, 3%
PR Y A5 4% 20 TR A I O BRLZ5 1 20 450 i TL-13
IL-23 & i o B3l 70) & R 25 B b3 WO iy 2 %
T, 5 T Y A N L R IO R R INEE R LB
WRE DR R Kk, BRI E 450 nm
PR W 25 FL W O B AL 2 0 A o it 42, oF BRE
2.5 Real-time PCR # Ul 45 i 4 40 1IL-13, 1L-23,
COX-2,CREB mRNA [y % ik HUK R 45 4 4
100 mg, £ LI trizol ¥ L HUE K 1 , Bio-Rad &R
SEER AR BT AN S B RNA 4 B (B2 HU RNA 2.0 >
Ao/ Ay > 1.8) o Z BRI S iR G5 A U W 2k 47
2% 5 4 B cDNA, PCR § 1 IL-13, 1L-23, COX-2,
CREB SN R Bt SIWHEAY TER(KRE) AR
A4 . IL-13 i 5'-AGCATGGTATGGAGCGTGG
AC-3", F % 5'-GCATTGCAACTGGAGATGTTGG-3",
FEW K B 83 bp; IL-23 | i 5'-CGTATCCAGTGTG
GTGATGGTT-3', T Ji# 5'-AAGATGTCCGAGTCCAG
TAGGTG-3", f= ¥ K Ff 119 bp; COX-2 I if 5'-
TGAACACGGACTTGCTCACTTTG-3", F % 5'-AGG
CCTTTGCCACTGCTTGTA-3', 7= ¥y K- & 107 bp;
B-actin | % 5'-GGAGATTACTGCCCTGGCTCCTA-3'
F i 5'-GACTCATCGTACTCCTGCTTGCTG-3', 7= ¥
K BF 150 bp; CREB I~ i 5'-ACAGTTCAAG
CCCAGCCACAG-3", F i 5'-GCACTAAGGTTACA
GTGGGAGCAGA-3', 7= K Jif 94 bp, PCR ¥ 14 %
20 Fi A5 M 95 °C,2 min, A5 PE 95 C, 15 s, 3B k
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60 °C,60 s, ZEfH 72 °C ,1 min, 3t 40 MEFF, R
2 M R
2.6 Western blot JER: I 45 i 44! COX-2,CREB &
FRIE (A RIPA 4 i 48 IOK B 45 i 41 4L
FL, MR 4 BCA A& & A LR, R B K
120 V,90 min, # [l 180 mA, 120 min, [ ¥ $2 IR
2 h,—#i (COX-2, CREB, GAPDH % ¥ Wic 1 43 %
1:500,1:500,1:1 500) %% 4 C it , TBST YL 4
WA R 10 ming, —H (HUR B AR g th £ Prfal:
5000) M F ,#2 K 2 h, ECL fb5 k00, B, MR
SRR RKEE, RAEXNBHARERS
GAPDH 1y JK FEAR LU AE #E4T 43477, AT AR B W& Y
FHXF R IA 4
2.7 geiteE b SR SPSS 20. 0 GEit A, A
% s Fo W48 7 255 MR IR 45201, R I R
TS, UL P <0.05 HZEFEAFHIT¥E L.
3 #R
3.1 X RE—MARMER 2 25 F 4l KBS otk
i R AT, RV R IR R B HAOREE, R
ERIE B4t B AESE 3 ~ 5 K EDAH 4% 1 3%
PR ORI NI S R R N (I NG R TN
10 RARE WA K ZERE, RS BIFA M E AR,
AR, 55 15 RATJRTS 89, AT UL il £, 44 5 3 9 4%
B, F AR RIS 9% , 5 KIR, 6
PERAR S 6, 38 B I ) Bk, B R R B B 2
IBITHAE Y T RS 1 85 K B #CR 8 2 4
e BAAPK Z 6PE, Mei fETE K AR  d EOF 5 AT
¥R, ERAEIR U DA 2% B R 1S 7 o 40 i
iR
3.2 X UC KRS 4 1L-13,1L-23 & & 1

HaEHA R, BRI KERE AN IL-13 & &
AR, IL-23 S W I m (P <0.05) ; S AL 1L
B, ZEAREGE . P ARAMED R ZEA IL-13 &
b, IL-23 i W FEAR, U LS55 B R
HABCRYIE (P <0.05) ; 2% AR HUE 7 & 20 F
VR EA LR 2R, WEIL,
3.3 XHREEE 2 10-13,10L-23 mRNA £k K
TRy 5 A gl b, AR A R RUAS i 4l
IL-13 mRNA F&{% 8] & (P <0.05) ,1L-23 mRNA J}
(P <0.05) ; 5 HL i, 4% T B4l K RUA5 s 4l
41 1L-13 mRNA 7} (P <0.05) ,IL-23 mRNA &
flk(P <0.05) , LhZ% 1 R H s 7 it 41 R0 36 Vb hr %%
HAEHF % (P <0.05) . W3R 2,
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®1 SEZERHX UCKREBHALR IL-13,IL23 WEEHHM

(x+s,n=8)
Table 1 Effect of Shenling Baizhu San on contents of IL-13 and
IL-23 in colon of UC rats(x +s,n=8) ng-L~!
45 AR/ g kg ™! IL-13 .23

= H - 31.71 1. 31 8.68 £3. 14
iR - 25.04 £2.19" 23.94 £3.35"
B AR B 24 34.66 £5.28% 10. 58 2. 28%

12 30.25 £4. 30 13.93 £1.51%

6 26.88 £2.59 19.76 +2. 832
ERUENAS 0.2 36. 15 £6.24% 9.50 +2.22%

G B P <0.05; SR A P <0.05(F 2 ~
41) .

®2 2EZAREM UC XRLEH AR IL-13,IL-23 mRNA RiXH
W (xxs,n=3)

Table 2 Effect of Shenling Baizhu San on expression of IL-13 and
IL-23 mRNA in colon of UC rats(x +s,n=3)

boilhey

251 Jakg! IL-13 IL-23
=H - 1.0000 %0 1.000 0 0
(il - 0.082 6 +0.015 1" 3.5215+0.018 6"
SEARE 24 3.595 9 £0.003 5% 1.296 8 +0.002 8%
12 2.684 7 £0.013 3% 1.577 9 £0.019 1?
6  2.1127 +0.011 0¥ 1.637 5 +0.032 4
EUZ RS 0.2 3.2121=0.010 5% 0.084 1 +0.013 7

3.4 X UC KR4 Im4 4 COX-2,CREB mRNA 3%
ISFEXTRB R 525 FA R, SR KRR
2E 4 41 COX-2, CREB mRNA EiEW A (P <
0.05) ; SHEAYZH L85, & T Fl 2 K B 45 i el 2L rp
COX-2,CREB mRNA Fik ML (P <0.05), W

%%30

*3 BEZAAREX UC XKL FHALR COX-2,CREB mRNA Rix

BRI (x£5,n=3)

Table 3 Effect of Shenling Baizhu San on expression of COX-2 and

CREB mRNA in colon of UC rats(x +s,n=3)

51 /juf’ 1 COX-2 CREB
25 - 1.0000 =0 1.000 0 0
i) - 7.081 9 £0.001 6" 2.859 2 +0.000 7"
SEAARB 24 1.504 9 £0. 004 22 1.350 8 0. 000 7%
12 2.200 8 £0. 001 4> 1.840 0 0. 000 1?
6  2.7123£0.010 6¥ 2.821 9 +0.001 7%

ERUETE = 0.2

1.326 9 +0. 023 3%

0.091 3 £0.001 1?
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3.5 X UC KB %5414 COX-2, CREB & [ #H %}
FRMEm 5 A4, B R LA i A 4
COX-2,CREB I HX} R B T (P <0.05)
SRR g, 450597 4R RUAS Il 41 40 COoX-2,
CREB & [ AHXT R 35 S B FEAR, 2% B R 7 i
HILKHRFE(P<0.05), Wk4, K1,

x4 SEAARHM UCAREHAR COX-2,CREB EHHE *
ZEHMHME(xxs,n=3)
Table 4  Effect of Shenling Baizhu San on relative expression of

COX-2 and CREB protein in colon of UC rats(x +s,n=3)

44 5 /g kg™ COX-2/GAPDH CREB/GAPDH

2 - 0.227 4 +0.007 4 0.390 3 £0.022 2
i - 0.8493 £0.003 8" 0.913 5+0.013 3"
ELIEPN 24 0.246 0 £0.003 42 0.309 3 £0.012 4
12 0.408 4 £0.006 9 0.314 9 +0.007 0
6 0.516 8 £0.016 22 0.408 2 +0.014 2%
FEUhi % 0.2 0.102 6 £0.001 62 0.321 7 +0.009 8%
CREB | g Bl s 40kDa
cox2 SR B AR ee o D

37 kDa

o
A B () D E F
AL B BN C B I R(6 g-kg™ ') 4l D. B AR
(12 gokg ")V 41 E. BE I ARB (24 g kg ") 41 F. £V HI% (0.2 g-
kg™ A2 [R)
E1 BAKREHALS COX-2,CREB EHREREK

Fig.1 Expression of COX-2 and CREB protein in colon of each

groups rats

3.6 X UC KRS AL BILIE 2 1414
WS HIE 3, BT L6 I 24 5 4, T
{57, BURLAL S5 T 00 845 1 2 L, W2 5 0 7 T, e
VBT, B J2 41 76 L RK B, 3 1 00 e 40 B 2
i, B BSUZ T HUAL( % AR O o
FLR LA 1 8 400) 7 ik ) 3 4L U 2 A
LR EL R S5 A KL AL L
AL, DA % R ) LA I R B
PR AL | BRICAL LI K I T L K S RE AN . O
2.
4 it

Wt 35 24 I e A A 4 T 1 0
SRR 96 0 P BT KR 0 S A A B
7 AR, T L 1) UC A ]

B2 $FAARHEM UCKREBHALAESHII(HE, x100)
Fig. 2
morphology ( HE, x 100)

Effects of Shenling Baizhu San on colonic tissue in

iR 9 IR R UC D B — e 8, DLl 5 L i e it
15 BRI S oy EEER . X AR 5 Ak
MR VUHE T 7 5T, NS AR AR CH R
it RS W 2 Bl IR AR I S B L 2 R
AR RS AR AR 5 T RN I 2 T R
W 1R Y5 s b BRI NG AR 2 A 32y B AT A
B eI LT 2 T,

IL-13 J& T Th2 % H HAT 5L 4 VR i 4 g 9 7
AIFFEUESE IL-13 Fl IL-4 H6F 32 4 1 TL-4 2 08 15 41
JH DA B AR e 3 1 DG DR 5, PR b TL-13 A7 8
20 L B A S g R g . IL-23 JB T IL-12 R
WML 72—, & A LA i B4R T Thi7 4
JiE 20 M PR 7, 8 AT LA 3 2ok BERS e 48 ML o Y 0 ) 42
EEE R AVEM" . CREB & 4% i {5 5 3 # rf — il
EEM(EM ., CREB 8 H 8BRS —Fl B k)
AR L HE LR R 2 | R — R R AE LA X 41
B B IR T (8] A 4R BLAK P9 40 i 6 £
FILE K #7955 CREB 2 (R Bh £k, coX2
& TR B MR Z — K[ F COX-1 1
FE M, COX 2 J& — i 7E 40 M 9 AP I R B, F
AR A A S 0. TSR R(EZER
RIF AR 2 2) o —Fh 35 B BE A 0T, ] COX-2 2 i
A A Bl A G i 32 ZE RN 1 R UC B8 E I

A S 6 38 2o UE 45 Ak A R R R R UC R
BURL A | 80 2% 4 DNBS, J7 i 1 8 5 #:1E , B %
eME. MRS REN, SRR #ET L
IL-13, 4 TL-23, COX-2 fy % 3k , B 1M 4 2 I 12 1
RIB UC 19 45 iz 5 B 58 0 0k 55, foff FLAE IR I 5% o
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