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[ Abstract | Objective: To investigate the therapeutic effect and related mechanism of Shenling Baizhu
San on 3% dextran sulfate sodium ( DSS) -induced ulcerative colitis ( UC) mice. Method: Sixty male SPF

[WFEEHI] 20180716(013)

[E€WB] EERARFAEESTH (81673870) ;M (i B2 22 KR BOCHTH (2015AB0033 )
[%— 1’E%] FE Y, AR A 1, DT R HLIG B 26 0 I R RS2 B8 BF 5, E-mail; zjjhero@ qq. com
[BEMER] " HOOE, 282 A F0 TR B J5 245 10 1 PR A0 52 38 B 5%, E-mail : sxg6902@ 126. com

.36 -



25 B4 M FEXEFFFRE Vol. 25, No. 4
2019 42 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2019

1

C57BL/6 mice were randomly divided into control group, salazosulfapyridine ( SASP, 0.52 g-kg™ " ), and low,
medium and high-dose (31.2, 15.6, 7.8 g-kg™') Shenling Baizhu San groups. Except for the control group,
mice in the other groups were given distilled water containing 3% dextran sulfate sodium salt for a week to establish
UC models. The drug was administered once a day for 14 days. The normal group and the model group were
administered with 0. 9% physiological saline at 20 mL-kg ~'. The mice’s body weight, fecal traits, and occult blood
were observed daily, and the disease activity index ( DAI) was scored. After the end of the administration, the
blood was collected, mice colons were collected, weighed and measured for length, and pathological sections were
prepared. Enzyme-linked immunosorbent assay ( ELISA) kit was used to detect the serum levels of interleukin-18
(IL-18) and IL-18 in mice; htoxylin eosin ( HE) and alixin blue/schiff periodic acid shiff ( AB/PAS) staining
were used to observe the pathological changes of colon tissues; Western blot was used to detect the colon tissue of
mice nucleotide binding oligomerization domain-like receptor 3 ( NLPR3 ), NLPR6 protein expression levels.
Result: Compared with the normal group, the DAI score of the model group was increased (P <0.01), the colon
weight was increased, and the length was shortened (P <0.01) ; the pathological damage of the colonic mucosa
was severe; the serum IL-18 content increased (P <0.05); NLRP3 protein expression increased, while NLRP6
expression decreased (P <0.01). Compared with the model group, the DAI scores of the SASP group and the
high-dose group were decreased ( P <0.05) , the colon weight, length, and pathological conditions were improved ;
the serum IL-18 concentration was decreased (P <0.05) ; NLRP3 protein expression decreased (P <0.01), and
NLRP6 expression was up-regulated (P <0.05, P <0.01). Conclusion: Shenling Baizhu San has the effect in
treating DSS-induced UC mice, which may be related to the regulation of NLRP3, NLRP6 protein and related
inflammatory factors, so as to reduce intestinal inflammation and alleviate intestinal mucosal damage.
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*®2 SEAARHI UC/INE DAIFES B M (2 +5)
Table 2 Effect of Shenlin Baizhu San( SLBZS) on DAI score in UC

mice(x +s)

21 5 n F /g kg ™! DAL/4y
EH 10 - 0.20 0. 63
sl 7 - 2.86 +1.95"
190280 Bk i 7 0.52 1.14 £1.57%
BE AR 8 7.8 2.00 +£1.51

7 15.6 2.14 £1.86
8 31.2 1.25 +1.06%

WS IERALEY P <0.01; SHEI4 > P <0.05,

3.2 X UC/NRE I K EMBUR K 5IEW
LU, BB 2 /DN BRORY PR 45 i 1 RS R AR b I 3
FL(P <0.01) , By &5 )5 5o & o 50 5 (P <0.01),
SRR FORR, 4% 25 2 4L /DN BRBA3 45 M < B2 R
AocEBS ERGEE S W3,

®3 SEZAARAHM UCIHREMLEHKEMREHIFM (2 £5)
Table 3 Effect of SLBZS on colon length and quality of UC mice

(xxs)

4151 . %U%_l %%J&EF éﬁ%iﬁ_ﬁ;
/g-kg Jemeg /g-cm

EH 10 - 35.68 £4.12  0.028 +0. 003

iR 7 - 27.21 £4.33" 0.038 +0.007"

BTl 7 0.52 30.21 £5.17  0.034 +0.003

SEARM 8 7.8 29.05 +6.05 0.036 +0.007
7 15.6 29.55+5.12  0.035 +0. 006
8  31.2 30.86 +5.56  0.033 +0. 006

T S5EHARKY P<0.01,
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a7, IE B 20 /0N BRUAR 45 i BE 45 )2 45 0 e B 2 it
SLEHED R ST, b K 20 M HE S B BREs A5 R E R
B AU 20 /N BRU5  1%) 66 15 )22 K o 52 o I 7%, &t P 4 %71
AL, T BRI O BRAA A A AN LI [ A )2 R R
JER TR B, Kt W TR ML 20 R I A SR Lk
AN B2 T BE 45 2 5 A R A S5, b e 240 M HE ) R
ZEARLBE T /Ny Baas ok BT R R AR
W S FARHC R R R Z e, /N
SrBRE YK A R A R R AL 2 B e
o WE1,

AB/PAS Y 8 1 7, 1E W 4/ R4S I B Y
PR 200 H 25 A 0 A T Bl s PN, T 2510 W A R U
7T A5 0 20 /0N B 45 i 60 B A TR A4t i 1T otk 4 A, i

WY 0 o M SRR L I 2 4 /0 B2 i P AR 240 i A
T IR B SMA AN, B B m. %A
AR | rh ) 2 MR IR A0 B BCTE O Al T S RO
B SR 92 S5 AN K T g 771 2 2L 0% DR 200 M
BRI AT R A BRI 2 B R W]
H3 ., LIE 2,

ACIEF AL ;B AR 45 C M A B BE 45 D S8 1 R BIOIE R A
E.ZXAREPRELF. S ARSI 4 (2,3 [)

1 $ZAHN UC/MREBHARKFEZTHHZN(HE, x200)
Fig.1 Effect of SLBZS on pathological changes of colon tissue in

mice with ulcerative colitis (HE, x200)

3.4 XF UC/NRUMWE TL-18 1 TL-18 & = 4 52 Wi
5 IE 2 P, MR 21 /) BRI 9 P TL-18 3 i
B (P <0.05) . 5 KRIZH LA, M2 ik e
2% R i ) e O RE R AR ML b IL-18 S i (P <
0.05), Wik 4., T5RERIg AL, 45 45 25 41/ B4
i IL-18 & BHLAMIT R ZESR . RS,

*4 SEFAARENM UC/IhRMFBFd IL-18 RIEMFM (5 £5)
Table 4 Effect of SLBZS on expression of IL-18 in serum of UC

mice(x +s)

20 5 n FlfE/g kg ™! IL-18/ng-1.~"
iEH# 8 - 45.59 +13.50
LT 7 - 63.78 £14.37"
0 45tk i 7 0.52 47.04 =12.67%
BEEARE 8 7.8 61.49 £15.72

7 15.6 56.81 +18. 81
8 31.2 48.76 +10. 057
)

T SIERHA D P <0.05; S D P <0.05,
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2 SEPREI UC /IR BRI A MBS (AB/PAS, x
400)

Fig. 2 Effect of SLBZS on colonic goblet cells in mice with
ulcerative colitis ( AB/PAS, x400)

*5 STZTARE UC/IREBHALR IL-18 MRIZMHM (x = 5)
Table 5 Effect of SLBZS on expression of IL-18 in serum of UC

mice(x +s)

2151 n FlHE/g kg ™! IL-18/ng-L ™"
EH 8 - 484.57 +143.82
(e 6 - 426.81 £131. 45
/Rl 6 0.52 494.16 £207. 47
ZEHARE 6 7.8 392.05 +132.57
6 15.6 356.87 £161.26
6 31.2 477.63 =130. 92

3.5 X UC/NRE5 44! NLRP3 ,NLRP6 &5 H R ik
081 I 1 ol o N A S N T E
NLRP3 £ 11 %35 7t i 1l NLRP6 45 11 3R 35 B 2 M ik
(P<0.01), 5BIRIA LL, 49020 Ak ni ig 28 A s ) i
Z% H R4 NLRP3 & 1% ik B B > (P <
0.05,P <0.01) ;i NLPR6 &[4k B3 (P <
0.05) ; ¥ IG5 & 2% FURHLZH NLPR6 45 11 K 3k ]
BIGHN(P <0.05), WK 3,%6,
4 itig
WF ¢ 2R WAL 58 5 Bt 42 20 i R - 2 8 5 i 1 9
(Y % 2B 1 TR B VDM OGS NLR 32 1A 5 75 2
2B T A RS S W R R AR
NLRP3 25 06 5 fefe i NLPR3 48 5E /MA 1y 21 3¢,
ZJG R AMALE K A IS PERY IL-18 Al IL-18 B
- 40 -

NLRP3

— ~.-‘ -d - .00,

Nres SR WS g SRR S oo,
AT e e e e T

A B C D E F
B3 /NELFAL NLRP3,NLRP6 & 5 ik B ik
Fig.3  Electrophoresis of NLRP3 and NLRP6 protein expression

in mice

#6 ZEZBEARHI UC /MR NLRP3, NLRP6 & B R 5§ %
(xxs,n=4)
Table 6 Effect of SLBZS on NLRP3 and NLRP6 protein expression

in colon tissue of UC mice(x +s,n=4)

am NN e g
EH - 0.68 0. 08 0.81 0. 15
LR - 1.08 +0. 02" 0.32 +0.07"
I ZEURH i 0.52 0.62 +0.20% 0.77 £0.21%
SZEARE 7.8 0.77 £0. 14% 0.65 0. 12%

15.6 0.74 +0. 18% 0.63 +0. 147
31.2 0.59 £0.20*)  0.68 £0.15%

E: SIERALRY P <0.01; 588 A HEY P <0.05,
PP <0.01,

e, e TL-18 3 A 77 B T e E 40 i R
BB A A S AR TSR 4 B R B 4R 0, TL-18
SECH AR T R KT A BT
LRI AR . RREME R NLR 3% 4k % %, NLRP6
B FIA T R A0, %o 4 P A IR B R A
I B 1 M T Tk 2 0 R S 4 A TR AR, Y IR
)55 JE A AR 56 2> T B (PAMP) 545 4 A 56 3 T4
2 (DAMP) BIVA] #0976 Ja) #7724 TL-18 5 Bk 4, 38 fig
A PR 2 i PR 286 VR 30 1 3 0, S T 86 )2 1 T
JEFBEI 1

SEIRIFFE S B2 1R 0T R 9 IR L UC K
s e Wl B ey o AR SE b, DSS BT R/
R T kAR MU S 0 5 8 V5 8 10 K £ B0 S5
ROFFEBRBIEN R, R TSE AR EUEE
Bl g TR A, 45 205 25 4R /)N B R 8 8 K
SR 25 7 5 5 4% M s TG D0 S IR 1 3 5 4%
Jig LR A0 2 A s T OE L BRI . P&
55 AR B A 2 BLSS B 4 40 NLRP3 5 1 3k 3k
W, 1 NLRP6 7K 11 7% 3k % 60 7 28 1 | |9, IL-18
)2 A5 RO D, O I R BB R
4k el 18 NLRP3 7K (13835 F P4 1l ) 0 NLRP3
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NLRP3 ,NLRP6 i H S A 56 2 4 N 1 1 3 1k ok 2% fif
38 JAE SIS, VKB T B I DI REAT 5 o i PR 1L
N7 25357 UC $ 4t 17— i BLE M4l

(&% 3ik]
[ 1] 30, M W 2,45 KRB I2 W 5107 3k

PELIL (2012 48 779N ) 5% 45 P 45 1 R 15 W 80 o0 ik 12
(1], BB .2012,17(12) :712-720.
Ungaro R, Mehandru S, Allen P B, et al.
colitis[ J]. Lancet, 2017, 389(10080) : 1756-1770.
Antoni L,Nuding S, Wehkamp J,et al. Intestinal barrier
[J]. World J
Gastroenterol, 2014, 20(5) : 1165-1179.

FEE A, sk B A, ok AR . AT 2 0 s Ok B E A 1S
FW R R IRIT KIGRRPAE B % 45 R [T].
H [ S 5 ) 2R 24 kR ,2016,22(19) 11494153,

Eran E,Till S, Andrew L K,et al. NLRP6 inflammasome

Ulcerative

in inflammatory bowel disease

[5]
is a regulator of colonic microbial ecology and risk for
colitis[ J]. Cell,2011,145(5) :745-757.

[ 6] Wlodarska M, Thaiss C A, Nowarski R, et al. NLRP6

inflammasome orchestrates the colonic host-microbial

interface by regulating goblet cell mucus secretion[ J].

Cell, 2014, 156(5) : 1045-1059.

[ 7] Dupaul-Chicoine J, Yeretssian G, Doiron K, et al.

Control of intestinal homeostasis, colitis, and colitis-

associated colorectal cancer by the inflammatory

caspases| J]. Immunity, 2010,32(3) :367-378.

Zaki M H, Boyd K L, Vogel P, et al. The NLRP3

inflammasome protects against loss of epithelial integrity

[10]

[11]

[13]

[14]

[16]

[17]

[18]

and mortality during experimental colitis[ J|. Immunity,
2010,32(3) :379-391.

L H L, AH L E. S EAARBOTIRE TR
Wt VESE W 26 #9 R BE AT A Meta 3 A LT 1. T M o
B 2 K 2f 2424 ,2017,34(2) .274-281.

TR, w2 T BN, A S8 |ORHO AR R
71X i 3 TR AR S /N BRI S e [T ] v e S 0 O ) o
Ze,2015,21(1) :154-157.

X ENEHIGE, B SO, 45 S8 R TBOR T RENE
W51 R A R R R O R BT T E S
Ji 245 ,2015,21(3) 1 130-133.

X Tt G . A SR OME A TR i Bt 9 1k 45 W A Sh
HOBTRSE 0 (1], K 2 th BE 25 k 2% 2% i, 2015, 31
(1):207-209.

Lombardi Valter R M, Etcheverria I, Carrera I, et al.
Prevention of chronic experimental colitis induced by
dextran sulphate sodium ( DSS) in mice treated with
FRO91 [ J]. J Biomed Biotechnol, 2010, 114 (3):
385-391.

HE J, LIANG J, ZHU S, et al. Protective effect of
taurohyodeoxycholic acid from Pulvis Fellis Suis on
trinitrobenzene sulfonic acid induced ulcerative colitis in
mice[ J]. Eur J Pharmacol, 2011, 670(1) : 229-235.
FIEs AN PP, A P B 2 A U Y
AR 10 1) LS R AR 2 A R S Y ST [T]. v [ v
Zj 45,2018 ,43(16) :3235-3242.

SHEN H H, YANG Y X, MENG X, et al. NLRP3: a
promising therapeutic target for autoimmune diseases
[J]. Autoimmun Rev,2018,17(7) :694-702.

Perera A P, Kunde D, Eri R. NLRP3 inhibitors as
potential therapeutic agents for treatment of inflammatory
bowel disease [ J]. Curr Pharm Des, 2017, 23 (16):
2321-2327.

TN VTR B, M ET , A5 S48 1 R TR R R
Bt 5 k45 i & R LSS I 1L-13,1L-23 [z COX-2,
CREB ks ma [T]. vh S8 05 7 %4 2 75,2018,
24(11) :67-72.

[FEHEE RBikik]

.41 -





