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Abstract

Objective: To study the role of Shenling Baizhu powder in the development of inflammatory bowel
disease (IBD) and to further explore its effect on intestinal short-chain fatty acids (SCFAs). Methods:
24 rats were randomly divided into three groups: control group (SO), IBD group (IBD) and Shenling
Baizhu Powder intervention group (SLBZS) with 8 rats in each group. Rats in IBD group were added
with 3% DSS in drinking water to establish IBD model. SLBZS group was also given 12 g-kg-! concen-
trated filtrate of Shenling Baizhu powder once a day on the basis of modeling group, and SO group
was fed a normal diet. The stool status, diet, drinking water and weight of rats were observed. All
rats were anesthetized 10 days after modeling, and serum, fecal and colon samples were collected.
The stool properties, activity status and body weight of rats were observed, the serum TNF-q, IL-6,
endotoxin and other inflammatory indicators were detected, the fecal SCFAs content was deter-
mined to determine the influence of Shenling Baizhu Powder on the rats, and the colon length and
pathological morphology were observed. Results: After the treatment of Shenling Baizhu powder,
the autonomic activity of rats increased significantly, the situation of loose stool and diarrhea was
relieved, and the level of weight loss was lower than that of IBD group. Compared with IBD group,
serum IL-6, TNF-a and end otoxin contents in SLBZS group were significantly decreased (P < 0.05).
The detection of SCFAs in stool showed that the contents of three major SCFAs (acetic acid, propionic
acid and butyric acid) in the intestine of SLBZS group were higher than those of IBD group (P < 0.01).
In terms of colonic length and morphology, the colonic length of SLBZS group increased significantly,
and the degree of colonic inflammation and edema in SLBZS group was lower than that in IBD group.
HE staining pathological observation of colon tissue showed that the number of intestinal mucosal
epithelium, goblet cells and crypts increased in the colon tissue of SLBZS group, suggesting a de-
crease in the level of colon inflammation. Conclusion: Shenling Baizhu Powder can treat IBD and
protect intestinal tract, and increase intestinal SCFAs content.
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HREVE 99 (IBD)E H 4 A AL & Iz MRS i 4 (UC) DA K 7 % U (CD), HBuw R R B 4 20, 35
WAL, . WIERRESE— RV A LA S 1]. 1BD & B 3515 25 1 7 A0 R AEA IR IR,
1E UC Hix—AR A0 H A TRiIg e, T8 R E M R E i AR s e, 111 CD WRBUABEEREM B2 R (2],
IBD WG IRFRINIC B SRy e, 8 RN 0I5 AR, BEG G0 A T I L 37X 1M,
Xof £ TR AR TS A T RO 3], 7RI R LR, IBD FERIRIARNRIZE EF, ok
FRVRIE 58T 26 &3 T U] X — 0, 1T AHL B B2 22 O 2 56 7E IBD (193R Y7 Hr R B H i 5 B2 1 M7 [4].

B R E B ERa S mE R Sy, w5 ARE B, JRPATZ AR RE, B A\ RiE
WA ThRE G LTy AUAVE FRINRE . PUEIRYT . JERFIA BRI e M DL R R 1T s [ Bi[ 5] A
e JIE 17 R (SCF As) 2 il i A AR P2, LSRR T3 30k N i () B B 21 4E (1) 9%, SCFAs i ks 2
JiE G B, WA, BRI TE R, R 2 R A R ) T R
TREH R SR [6]. SCFAs 2 — K80 T 6 MHMAEIRE, SAEHER. 48R, WK, TRM
JRER[7]. H W™ SCFAs A WG EAEE . DU E. REFMREIE . BEEREE . T B R AU
FREAJE o SRR, LR A OUSOT B R LT B A B A, B R B e R R I T
O, WIRFEHRKWATE . WSS AN IRBRE A T R 32 22t JEBE TR ] 1) AT 1 s A0 2
Wb IR AR P2 A (8] [9]. IEAFERIMEFLE B, SCFAs (LIRS JRE, (R BAb I Rl i b e b 4% 7
HEREA[10].

H AT PR x5 IBD &35 Bvad7 AP 259 3, Wb imlnl,. R . KmHRs, &8
R, YRS AE L 2R 1], FEEIN N, IBD MIEA S BEEEME, BEt, Tk, BESH
AR, BERDHEUR A SR AGIE IR 12]. % ARBH A RIS CORCFERAFE Y 7
B, WaEAE, 2R, HER, O, XS R TERE. S PR, ARIER
A, EERRDLE, WEREAS. Luo Y Z5[131KH 2.4,6- =R IEMEIRIA T AR UC, H7 s,
KF 16STDNA W73 6 I it b B S5 A 78 Ak, R FH AR ML ERRAS H i VR R 40K B W1 9T(PICRUSH 73 A7 Tl
I B AR B . 45 R R I SRR A A L, SLBZS 40K B TNF-a /K FREAR(P < 0.05), il m@ieF e
FNZREPERG . LR I(P < 0.00 )FIFLFFE 1 TP < 0.0 )ERER I, JEBEE (P < 0.001)FEBE AR, XU
FFE TP < 0.05)F1 5 FF B8 1 T=F BERG I . PICRUSt 73BT iR, #54H [R) 22 S5 3R 0K (1 18 2% D9 g 107 R A A 31 A
Wb ZIERRACH AR &2, X — B FEAIE I 255 (AR HOAT S50 3R 18 5 AE K BRI P o e o A
K Ihfie, - HATREX I8 SCFAs ()& B BRI .

A RREER S ZE AARBOX — IR 28 2 805 7 76 IBD KRt i f R e i . 514t
PEEEIR T AL, fHEEEEEAREM. ZHASME, T IBD Z—WAEK. HREE. PLHR K5
AR B AT R, IR AR 1) K

2. o
2.1. Ehi

AHFFTIERL SPF 2% Wistar BAFHEME: KRR 24 2, 6 S, A& 250 (+20) g, 1114155 5 AN SE 550
WEBARAT, HESREIYH R, FAHES: SCXK () 20220006, FTH ShIHHCE 1EhrdE
Q2S5 + 2°C)FIAHRHEE(50%~70%) T, &/ WG B 12 /NeF, o] DL E RIS & AoK, &M
MAAZE 2 . BT SR R E S 1 IR E R DA R L siiemEHaT, HHZE% OB 8HE %K
SENINORAT SR 22 0 2 Atk
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2.2. HYEIRFT

SEARBIAER: T 9 g S : 220801). T 9 g (GtHES: 1221009). M1~ 6 g (LS
D2211057) #5146 g GHtHES: 2301080011). F = 12 g (LS : 230301). ARE 15 g (LHES: 2221224).
ANZ 15 g ({LHES: 220301). HE 9 g (#t#ES: 220001). HA 15 g (#HtHES: 1220801). Lz 15 g (HikHE
T 230101). HAMBEET BT PEERSZ S, HREAfE 2020 £ (R ANRILHEZ ) A1
KER, W RPEGRRENDSS) (KEECAEY), 1785 : MB5535-1). JREZMREE KA THRAH,
185 : MO008574). Fnift ELISA R7l# TNF-a. IL-6 KIiAF & RE AR ARAR, He.
HO052-1-1), #=22 HPEFE SIS NAA AL & L FEEDH AR AT, 15 EKT-5M).

2.3. {8

HLAVIE IR B IR A (H A ASONE A F): AN X AL 5B B ARTT KIS AR A ] B RF(E
Sartorius 2 #)); K= OHL(EE Eppendorf A l); —80 BRI IKFE(H Sl /R AF]); JeFRbi(H AR
MBI AR MER B AL R A A AR OHLTNK B S A PR A A £ 5 7KAU(SEE PALL,
Purelab Plus A ]); LYMPUS AU600 4= H 3l 4E A6 3 Hr A (H A BAR L A 7] s 8 v TAE & (0 B 35 £ [4]);
Metrohm ion Appl Microbiol Biotechnol 34 (850 Professional IC, Metrohm, Herisau, Switzerland).

3. A%
3.1. Gighl%

RS (%) BB ARBCETF 9g. EU(-9g. M- 6g. il 6g. FMT 12g. 1R
X 15g. AB15g. HHE9g. AR 15g. L% 15 o i HAIEIATHI & K LR 28K, el 1:9, 24
PHZETIE] 1 h, W6 30 min JGid9E, 9@ MN/KELE] 1:2 P 20 min, JEIdiE, BB IOL IR AR
B, MAZERIRGEIEIR S 1 g/mL, FHIRAEARAFAEOKRE &, A3 FH B B 22 T 5 A A

3.2. BER. SERGE

¥ 24 HKRABNLIECEE D =4 FIBZ(SO). IBD 41(IBD). &% H AT H4L(SLBZS), 4
% 8 RKH. IBD 4 K BAE K NN 3% DSS [14] [15)8 A8, [Fnt4E H 28T 12 gkg ' 28MKIEE .
SLBZS ZH/ER KA 3% DSS &AL, [FI4EH % T35 AAREURGEIER 12 gkg ' AEREH[16]
[17], 2RI SH NNFIRIFRTIFIERE TR, SO HIEFKE, SHAT 12 ke &
HAMKHES . WEKRRE. Yok, KEEEIENR, WWESRENE MRS, KRGHRE. irf
KB 10 KIGRIFAEIE, WA . RIFRSE B LRSWIC IS B aitit . B sSLifep bk
LR PN R ) LY L (s e RS 1RGNN S = D e A

3.3. HARIE

PL 3% B EE-Z44(0.3 m1l/100 )G e v SR K SR, & B2 WG v I AR B P K U IS, 90l R s
F kB bR AS, MAET 4°C FESC> 5 min (3000 RPM), Y 8E Fis AT 04T . B i E T TG L,
i [0 5 3 3 B g A I K . BUR IR R gL, EHEG R, BT mBORON 4%2 BHEEE €, H
T HE YO @i BUR A . BUSE I 3B R AEE vk A b, TG00 e B AR i R vh i & &
3.4. METE S

RSB RAR B IFAG A HAF IR S IENE T, g HAZ IR 1 P brdE o
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Table 1. Observation rating scale

=1 UETFNER

1 2 3
IR IEH G Wi, ISR i, DU 4E
FEF MR EH FifE [iibE
ENCR 2 1%~5% 6%~10% >10%

3.5. MEME TNF-a. IL-6. AHZEE

UK BUF RSk i B35, R A BUMR T4 E B AR A /0 B4, #4508 ELISA 5770 6 i B F e B R A i
BRI IR BERR R, AN I 375 R PR BB A T-a (TNF-a)  FIAHALAY -6 (IL-6)7KT-. ] EKT-5M # % [ {4
R B AR 7R S s N B R .

3.6. FEHEREAAER & B

i} Metrohm ion Appl Microbiol Biotechnol il X RGHEHUFI B4l SCFAs. FEMIEH: FEHiFREL
0.2000 g 72 A5 S TAREAELOE H, I 2 ml 20%BER 7K, RZGIRS) . (KIEAI2E 3 min. 4 FEKIRHES 60
min, 4 %, 13,000 r/min 2.0 10 min. #A/5HE3EW 0.5 ml i 0.45 pm JERAFN . B KA H N2
VBRI, A 2446 DB-23 (60 m x 0.25 mm x 0.25 pum), HERE DR EE N 270°C, #2335 . 280°C,
H2 JiifE: 50 ml/min, N2 Ji#& 30 ml/min, Z<E: 500 ml/min, ZM¥ikb: 50:1 HE46: FEFAHEYIIGE
FE 80°C£+F 4 min, ZRJ5LL 10°C/min TF3] 180°C, {#%F I min, E: 2 ml/min, HEFEE: 2puL.

3.7. GRAHARIBSF N

TG [ 2 TE 4% 2 R PRSP S A LU Z) 1 em, BHTH A AR S5TI R (EEL S um),
FOARS - R HE) RS, Jebi TSRS A 280 BB MR, BRE 454,
SEIMR . A 0 9 VR IR A g B 2 A

3.8. GiitEFESH

K F GraphPad Prism8.0 % fF(GraphPad Software, San Diego, CA, USA)AT G122 011 Em Bkl bL
PIB b 22 (SD) R . RIS B LR ¢ 1050, BRI ZE0Hr. Tukery 1656, THEFTRIRA 246
. PAP<0.05 AZERHSI R .
4. GER
4.1.1BD KRIEBE T

5 SO #AMLL, IBD KR MLE M R i BT &, FR5S SO 4AHLk, 1IBD Hig Bl T gt
MZEEL. BRESEWREE . IR, RA0iRE. R IBD A3l MgiEo e+ SO 4, X
SER ] IBD B A ST R T, KRB BT B S AR 4 g A B
4.2. [M3& TNF-a. IL-6. NEESE

5 SO 4Lk, IBD ZHifijE TNF-a. IL-6. WE RS EZERIHP <0.01), ZEARET)E, 5 IBD
HILE, SLBZS 4HifiE IL-6. TNF-a K& N8 & & &2 FRP < 0.05), X—IRIUEHS% AARER jHEE
IBD KR IEKF-
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4.3. WEIEH

IBD 4 K BRAHEET SO 4H LA K SLBZS 4K S B T 5 210 Sl . #5108 DL S AR B N FRIREIR, £ T
KERSEAARBGEIT G, KR EZEHE L, WM. IEEHEI 7M. R IR RFKFE
IBD 1k, IXEER LR K IBD AERZE#

4.4. GRKERES

IBD A K& ek E/hT SO 4, 5I1BD HMtt, SLBZS HKME M KEREE K. F AR
IR, SLBZS 4 KRR 44 20 S /K i FE FERL 1BD ZH 11K

4.5. GERAARRIE S

SO A& =4 H AL %, FEMAEHSESS, WRAREE, REEWIET, S,
TR MEAMHIRIE . 75 1IBD A, I 7RI E R AR s, AHRHESI KL, AR MRS 5 kb DL R 98
PEAIZE . SLBZS H &5 W R ki IR ok B 45 F9%L IBD IR 0, RAEMIZIE R, ki b R
PR LA R B s £ B el oo
4.6. FEEERRHER S ENE

SCFAs [ EZRIE N IAE A AW, BATNE ThEh&ERFEEMNOR. WA TE. B
KI: SO 4K SCFAs H 1R IR, T E#E 3 =T IBD 4(P < 0.01), SLBZS ZH71E = EE1
SCFAs % &% IBD HIHILEIFH(P < 0.01), X —Z5REBHSE SRBTHEA IBD K&+ SCFAs %
&, FURIRATHEN, X — AT R R S5 FOR O 45 1 1V 18 B A R E T

gk LR, % AARETGE IBD KERAEIR, R4 R IE R B, $2FH1iE SCFAs & &, R 2
25 ARHON 38 R B E TR ORI
5. #ig

IBD & —FiZ 1. SR MM RONFHER A BRIEZN, TR E R R 2 EFASHA18]. A& H
ZFZRE, WHRIRE. B, Wik, tha . FUEM R RN, Gt 2 py s R R DL U R R AR 1
AHELAE FH S B HA X — 529 1 B0 T DRI PE AR KRR FE EATI AR AR AN [18] [19]. 7EIGIR b RICANR . I8Y5 . &
Oy MR EEOAIR T RIEEEIR[20]. MR s dr, [RERAE, BITHRME, g RHEN SO,
R B R, HRELZRE. FESRMNIGT A NEE,

BT — SRR R B, B R REAE IBD (R ZEFIR R iR EEAEH21]. BB RS I
g, QUFERANR . LR AR, P SR 1 R BRI [22]. XM A OC R RIFEAA LS £ AR
BEZ 0], 18 F NP BERAL T8 IR F 8 OGS, T B R N S R AR B AR SRR T, TR IR IR
EF, EwEGTRERE, S5aMEamsig, FS5mngeERmmEam. s mr= 8 &b
e ER(SCFAS)IIF=AE, XX T 4EFF iR I TR s i fase , st TEURMAEMNERMRE £ HE A
HRAEHI[23] [24] [25]. SCFAs 3 2Lk B i & 4 4E oK AL S 8 s i e = A8, Horp S5l 2 208 2R
N I T HR[26]. {EMIEY, SCFAs P25 R IMRIL . MiE & sIRe 71 & N T RE[27]. B8 R ek
7, SCFAs 25 T lj b aiMmsE. b, HS5 7THnE R HEmE Mgy &,
BRI ORI YEPERI (28] [29]. £ IBD KEZ5H, SCFAs # 2L T IERES, [F niE g &
DIREH IS5, I T aipiE K SO XG5 — RAVAEIR, 25 T KB SCFAs 1897 Ja il 7 i 41X —
MAR[30]e XLELSLRHTIIW FHE N SCFAs 7E IBD BT 0l A H IS E M B REH .
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BExE IBD Fo LR RALA RTG53 5 B S AR 07 sUT PR B R 2R s S04 29inr (B
TR T KM BE B R . Bl B AR AW AT A AE) . B IR SR
FAMRFFAREE31] [32]. ARGEMIRTT 7 RAEFERN A S ERCRAN RS, ARSI BLI 251, 258 i & 52,
I 45 3 Kt 2ok ¥ BERGSF7H[33]. 2% ARHGEHE R A EEA)E T, H AR CROFER
FHVRTTY > ThBON s IR, BIRIETE, ERtkeAME, Mesi, s, D=7, R
ZREIRERIE[34]. TP ASIAMEE Z T, AR RSB, HOVEZ; L. E T AR,
NAHBpIEEZ ), 42 KM=, HUERIETS: AR aRiE, SUamse, —
PR, BRIz, BIRIEE, WO, LM IT AR, TNE, BRI, X
B REEEEIT, GEAKIE, JFREEZS 1AT, DARRMh A R AR o I H R AT, i
GPE, O, EAME, WEM, BRIES. FEIRKT SR Z N [35]. SeRTrIRT iR,
S PR 1BD B3 MG RIERE T /KF, RIS mARAEIR36]. — WSS B AR G B K im R
RIS A DU G A FLRT 1R UBRT TR AT TR /BR T P B 1) 250 S 25 v X B AHL(P < 0.01), T K AT B« B KR
R 22 TR R R B ER A A0S B R X BRAL(P < 0.01), i S8 RIS 2 (IR BORT et £ £ 2 1) i 1 1
HEPAT[37]. REHRRARIAT, 2% FREAE IBD ol REA & LKA T

IBD f&—f R 2 H R A BREMERI, BATR SRR T RS 75 2% AREOT - IBD KR IE )
PRAERT, IS IS RAESR bR EER AT Wi A2 & SCFAs (A, ESK 13X — M
FA IBD AE R R AR BURIE B A BRSO, R PR B SR REMEF LS,
I T8 N A 5 A RT3 1 AT REAHH B VR T R B . (HR S % BRI PRI 7T X 3h W) Skt
FIIBIRARIAATE AL, (RIS BARIE FBE sl M ATE2E X TA% G B2 24 RO BT TT 80 24 SEANAS 4, &30 5 2 T
MR AR, DAt — 20 B E R A B LR T % -

E&WE

T T DA R 012 2022 R EEE BT B2 RHE T H No. 2022-zyyz03.
R AR 12 2020 FEREH R R THRITE No. 2020-zyy008.
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