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ST RO DI RETETH AL A RASEALK B
A e R 7 T TR AR M

WIS, RAM, ctRE-eE R, W EWH, LA, Bk, kauX
g EZy R BB R, RIS 1855, 201203

[(HE] B TR RET DB RREGTRERIE ., A 3524 2SD X AL A EF
YL, BRI EUHITRAFEARM, HH6R, REFTHEI, RAZMRKIAN THRRLEREFAH S
RN R R AR, AR, ERARBEAAT AR LEKIOmY (kg-d) #EF, LA T EH
AT HOR AR 9.6 ¢/ (kg-d) #F, RARLTEAERKER0. 945/ (kg-d) #F, HR2K, £LE4AR,
ARIEHMEERRAFHTELE Nt E HERENEXRAFTERA T WAL RE ST, 16s DNA
S8 B AEMN B ES KRG A RABEA, JFERR LR ALBF EBEE o 008 A + =48 1 R
HAaZE 1 (Z0-1) fors% 8 (Occludin) # kA, Fx A B AL Z0-1. Occludin & & % ik # 47 Pearson
A, R SURXRAF EAREMERFTW, BRIKEHAE, FARBELRE, RLEE. HnF
REARE, SEFMARE, BALT BB ARMAENRRY RNES, KIS T, TSRk
wminiZE, KRFHTERNDHERFE + 8B L P Z0-1. Occludin & & kA EAL (P<0.01), S
AR, EUWHTFRARZ AR AT B MAREMERETR, MAREKERK, WKRBIEHET R A K
F, MBI RAANLASEREEMEZE, KAFTHTE, DR FERZ0-1. Occludin & & kL3 F
B, sARATLY eEREEmBZE, KATHTFE, Occludin® @ kX5 (P<0.05%P<0.01),
B H A Beta M HE T, HEEFHER, BEAANBHERABFEARLEMNEINT Z2F T/ (P<0.01),
LSRR, RAHFRAFE LR A ME ABEEREM T BEEFTH, YAERSH, 5 EFHL
B, BABER AN FEEIK, BAFET . K5 £ 8 Muribaculaceae 8 /B ST F 38 I, WATH 11/34
BIMEH S (P<0.05% P<<0.01), HARM ML, LG R A5 4 HABER I AT FEIG I, A
A1, K% £ 8 Muribaculaceae 8 /& ABAT F EEIK, BAFRA /B2 R MTERK (P<0.05%P<0.01), &4
R L AR A EIGAFAR LI £ F 3 L4t FEL (P>0.05), Pearson 482 Ho#H 7, £ITKF
L, BEHI570-1 (r=0.610, P=0.016). Occludin (r=0.694, P=0.004) & & kX ¥ 2 EME, WAFH
15 720-1 (r=-0.557, P=0.031). Occludin (r=-0.662, P=0.007) &Gk FEZRAMME, EEKFL, K
42 89 Muribaculaceae 8 %5 Z0-1 (r=-0.727, P=0.002). Occludin (r=-0.760, P=0.001) Z& kAL FTEZR
FX, L EURIFRTARESTIREHE ALY, AYEERA. BATHA I1F K5 £ Muribaculaceae B
Bty F EKF, BEF EEZO-1. Occludin @, #miEH + 38R, ekl FIL R RACRETFAEA
[X82A] el RR,; RWHANI; MARA;, +=3%W; AR

ifetEH b A R (functional dyspepsia, FD)
SR bR WY REvE S e, FEEERICY FIE
PR . IR IR A IS R AR A SRS
ARV BERRT, T AR B R R R R ST

BEE&TE : ERK A RR# A4 (82174309)
M EIHAEH :459183870@qq. com

FD (Al 2 — =, B R R A
FU SR, FDEE B R R, 3
RIS Z Y, M4 T i R BRI S T LU RS
. BEEIR AR e L, iE R A AR
X FD A BB . WA T RE 2 5 R R
[R5 B D RE 32 40, Wil B R , THH E
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W -8 AL E S, w5k E iz sh Uk
i, fEdbid Rrh, T AR B E R E AR
KA, WA RA A EA 1 (Z0-1) MK A EH
(Occludin) B IR 5 -+ 48 8 37 14 AR BE R AE
()RR A

DIReME A RIE R pL s o G RAE
SRR, DA ARy St g RO 3097
A HA AR, HAT s bk . B
TR, PR E 8 HEZS SR ARIRYT FD L RIS
I A FD R R, R S B O FD R R
T AR AR B A A PR R, ARSI
1A FD IRIZVEIPLET, I RIGYT FD 4t 58
SR SCIARTE . AR RS BT 2Rt
PR 5 2t vE (18 B4R . PZSHUTCM220808007) .
1 #MRERFE
1.1 4

SPF g% it SD KBl 24 H, 6~8 A%, 1A% &
180~220 g, Hy I i3 v S 00 2 W) A BR 2 w441
AFEVRATIES . SCXK (377) 2022-0004. fRFET L
T B2 K2 LR sy, IR E R 55%~
57%, #JEH22~24 °C, 12 hIWETEER, AT A M4
BUKFIEWY)

1.2 &

ST F R A . JESEEH 12 g, A9 g, I
B9e, Mg, MR 12g, HMH9e, HHE3g
(L s s g ik i A A, iS5 500k
2022121508, 2022121908, 2023021907, 20210915,
20221225, 2022102308, 2023022307) ., — KUK
F 2GR UL T 788K 30 min Ji, 2k & W ITH 4k
15 min, PG SCAKRIRE 30 min, {6 XUZ 8 W o 18
25, RN AZEIRK RIS 30 min, 2R AIT,
IR AR 25 A 25U 0. 48 o/ml HU/K R, BT
4 CUKFAPRAF 25 o BUBEAT B8 DU B IE B (oM
KAEYH 2546 R w, 5 KDJ3YSP) , fif
0. 9% JC T A= B ER AKCHE 16 TR 4 B 4 i 2 A TR K
W, SNEBTEAGEDYE, BT 4 CUKRRAAE, BURC
A
1.3 EZXABALE

AR (HE) il & . BCAREMHWK
BE I iR 70 & . RIPA 3 I 4% W . PMSF, SDS-
PAGE M G2 0PIk . BERCER G iEfL5R . TEMED.
BEREZE o . LB 1gG (H+L) . 1L 230/
IeG (H+L) (R A RAEYRHEARAR, it

439124 €01058-2, P0010S, POO13E, ST507, P0286,
PO012A-4, PO012A-5, P0021B, A0208, A0216);
DAB {451 (DAKOZA W], #t%5-K8002); 4% £ %
S (Biosharp /A ], it BL539A); HLIKZE il
(Servicebio 2% #] , It 5 G2018); PVDF £ (Merck
2vd], #E5 IPFL0O0005) ; TBS (10x) FIRAHAK
(Sangon Biotech 23 H] , it %5 A500027-0004) ; Tween-
20, WiAEWh K (BBLZY W], 45 43 51 o A600560-
0500, A600669-0250); E. Z.N. A. ® Soil DNA Kit
DNA i #2 i ) & (32 E Omega 24 w7 , #it 5
M9636020000K08V) ; ZO-1 47 & . Occludin $i 4
(T =8 A4 W) 5 R A BR A ] Proteintech, 45 43
5ok 66452-1-1g, 66378-1-Ig) .

CX31RTSF Bt Wil , AR ()
FABRA ] 5 5424R BB R0 ML, 75 [E Eppendorf
Iyl JXFSTPRP-24 4 F shf S PGB,
T (5 52k & JE A BR A\l 5 Veriti PCRAY, 3 E
ABI/N ] ; Mini-Protean Tetra % 25 1 g ik A 2 5% 5
1. 6450 BUFS R FLYE, JE[E Bio-Rad A W] 5 TS-17
W EERIR, VLI HAR DL RS il 1 A FRA 7] .

1.4 Zhithon, ALY

24 WA RIE W MW7 Kg, RAMPLECT %
Dol HA IR AL, BRI SEBH I 3 A
W, B, BRIEFHI, HASHKRILR
FHUR L mir 1A ) ok B e R s i ik ) A2 FD S
B K4 e AR B A e KRB 13 4,
SERPTO, DIARHE R AR, A K R A (] 288 fiy
T, B30 min, BER2WK, FFrgi4f. LIEEA
BUR R A WAL, HERAKREHEE R /NG
e FE A AL (P<<0.05), MiE B
BIbRiE

W FER 452, BRIERMELSRIEHY .
IEH BRI R R T AR K 10 ml/ (kgd)
B, LG R BT 4850 A ROK BT 9. 6 o/
(keged) WEH, HAEFHRRTHEERKER
0.945 ¢/ (kg-d) W#EH. ¥EHNEERIEANS Y
(AR R IR oA AR RGR i . A A R R
B2k, FretmidfH,

1.5 MEIRAFE T %

1.5.1 KRB AP THE, WEEHR
E R KRS W Mo S .
1.5.2 FHTEL50miEsfan KRG L
GRS AEEIK 24 h, RSB R A F [ A
BIAMBER , 30 min FREERE, HAMEFFARZE
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HHOG BT ST 12540, 3 B IR R 4545 4 4
Bub4w, EificteldE R, SHERDK
MBS ER, AR, 54
wE= [1- (2 RER-FHER) PEEERE SR
KM EE i ] x100%. #EHE, FHE RS 5100 /N
1 () A B DA KR My AR HEHE A B, /N it
B, N = AR B N R K EEX100% .
1.5.3 HEF&EMEXRAFEA T M ALRRE
AL B H KR/ S mmXx5 mmx3 mm BB
FHL A A LS —H, PBSUEE, BT
4% Z2 5 W I 21 2 [ 2 Vv 81 48 by il A i A
Mg, 4 pm PR, S EUI R AR -
rergets, CEERREENK, hYERIEE R, ek
AT N AR A K A SR A AR AL I B AR
1.5.4 fp @ #%n  BUEH 500 mg, R 16 s
rDNA JE R4 18 K e 38 1 U e A A . 4% i DNA
PEOA TN £ 1 B 5 25 B AR O B 3% 4 DNA, SR
fe i 1 ) 7 F- 5 Hlumina Hiseq 7 (93235 4
WEGRHEARARD, JERHAWE R AP
AR A o B AU R RS . A HRAE S 2R T
(OTU) RZ4HT, AR HAEARLEAR KT LY
TEVRLH LRSS, 4307 Beta 206, HLACREA 2 ]
H225, RH Venn BIFR I FRA YR EIECH .
1.5.5 RdmfagibFksn+ 3% PF Z20-1.
Occludin & 3%+ "8 AEYVI & W IREH,
LIS 2K . 3 % H,0, FiRPFH 10 min, 28K
e, PBS YR 3. TN 10% WL MG EH, %=
BB E S I—4 (ZO-1. Occludin¥J 241 : 500),
FIEF 2 he PBSMIVESE, WINZdt CRFERE),
Z R H 30 min, PBSMPYE, DAB @@ o
Ve, BYe. WK, B, B, SRADGS BRI
I E %, it Image J 2. 1. 08X G HEAT 34T .
1.5.6 &9 %929 i% % (Western blot) #& 4 —
TR P 20-1, Occludin & & & i&  HLZ) 100 mg
BRER =48 ImA 4, MA 300 pl & PMSF /Y RIPA
L4, S, BT 4 CRM# 30 min, 4 °C.
15 000 r/min B5.0> 15 min (B.02E42 10 em), $2HL
FWEEEOE N SR BCA LN E HEUH
mEHER, W80 nl I IIA 20 pl & FFESE
Wi, RS B, i#E4T SDS-PAGE, M J5# L
—#i (ZO-1. Occludin¥J2Hy 1 : 5000, GAPDH Hy1:
50000), 4 CHKFEIRA . K HMIKFHEUR, Z Y
il hEUER—dt, BAHH (LFERIG. 1
FH/NF IgC ¥R 1:1000) ZE IEMFE 1 he ] TBST

VE3 WG R, i Image J 2. 1. O8R4 45 4H K%
AT IR BEAE 53T -
1.6 “%itd7r&*

K JH SPSS 26. 0, GraphPad Prism v. 9. 0. 0 X %%
AT G2 A B . BRI & BT . I 2555
PELL B bR 22 (x2s) Fon, ZHEABEILECR
FERRZ T 2200, AR LR e/ S 251
#5339 (LSD) K36, 7F Beta ZREVE M, RH
FH AT (PCA) . EAFRIHT (PCoA) FHIEEE
2R E M (NMDS) XF 45 Fh 2 REtE it 740 A
A #r, BT 454 Anosim 12 2 PEAY 1% Fh BE 7% 45
MRk 5 B g, LA P<<0.05 FR B %
%5, R>0F-HBER KR THNE R, WHiEH
B 5 Z0-1. Occludin 25 [ 2 35 0 5 1 K H Pearson
FIEREUMT. LAP<0.05FREFHAG 75X,
2 #£R
2.1 B R—A&EN

RN, SRR TOIET . 485 IE
HHRRERSAEHRES R, SifEAw, =R
B, WEEJEE, MG SIEWAl g, B
RUZARBRUR IR & . KRR 22, BBl S
. EEMED) . RRIESE . TSl JEs . dod
AR HAK R, BN ST
WS AR WA R R AR . W& s . =4l
Hewban . RS peRAS—M, PR LR T B 225
IORE B ) R B 3, A AR DL s i oL B
tdz . WA A IR
2.2 BAKRFHE R DA F L

KR, SEFHAE, BAIHKREHEZ= R
KN e R PR (P<<0.01); SRR H 4L,
SetHEU R B HE R NSRS TR, A
HHEHEZ RIS (P<0.058P<<0.01); #5/EH
21 5 5 A B HE S R N R R A ] LR
ZFIGITEEE L (P>0.05),

K1 BHRREHEZR . MGHETER LR

Table 1 Comparison of gastric emptying rate and small intestinal

propulsion rate of rats in each group (%, %+s)
45 AL B HEas % AN R
EH 6 63.45+8. 67 65. 42+7. 06
AL 6 34. 83+3. 87" 44. 65+4. 03"
St B AL 6 63.55+7. 51" 64. 75+10. 12"
# A AL 6 54.08+10. 98"’ 56. 06+7. 39

e oa) SIEWAE, P<0.01; b) SEMAIE, P<0.01;
c) HEIRAIE:, P<0.05,
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2.3 BUAXAREALRREFHIL

B KR E AL Z UGN, BRARSE R
%, HAZFEOLNE, BRI LR AT AR K] BT
KAN—5, RILBER: . Btz A . EILE 1,

SRR

e

nac:|

HARA
F KR E LU 2L (HERE, x200)
Figure 1

%ﬁiﬁﬂ‘éﬁ*ﬂ
1
Histopathological changes in the gastric antrum
of rats in each group (HE staining, x200)
2.4 BUARRA+TIMALIRIE ST TA
EHHARBR T IR AN e | B
Wi, MORANMHES RS, Tl RO R I, R
JEER AT DL IRAM s S IE R AL b, BAH ST
Btk . ST R EZES, MR RS KL,
A DLIE TR PR A0 MR, S+ A8 A IAE Y 1Y
BRI SRR LA, S AT A S g A A
H+ AR AL S Z RN W, B RERK,
PRRAEMIHES B 5T, SEW BT R WL W] i
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FRVERLAN IR , i A B4 T UL/ e W TR P s 4
R, PRI 2. FEILIA 2,

SMBIRE Hemm
T H kAR AR TR o
B2 BAKRRA AR AL A2 (HE G4, x200)
Figure 2 Histopathological changes in duodenum of rats

in each group (HE staining, %200)

2.5 BAKXRAMEBEHBEIITER

2.5.1 MAEERRE>HF WFERDER, HE
16s tDNA I 7 5 (384, 4% 21 K B 38 P #F Pan/
Core YRt B ke TF-22, FRWIAU P A 5
B 28 1 DA 35 TR & b i 4 A, il H RiTEL
PEATHE— L T A, PELIA 3.

2.5.2 BAKAME AR Beta ZERSHER K
4 (A, B, C) FiR, 16 4erkbp b, #R451F
WA S AT, W FD K U 1 TR 1 e A 4
WS WA —E2k. K4 (B) PCoA43Hr 4[]
ERBERTHANZES (R=0.190), /T4 AEX

550
w— IEHLH

500 AL
e SEFGEIF
— AAEBHA

450

400

3 HHKEIHIEERE Pan/Core Y 1 £

Figure 3

Intestinal flora Pan/Core species accumulation curve of rats in each group
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(P<<0.01). M4 (C) RIFERTLAF Y, et
B GR EHAREAR A A —E MR GBH, 5
IEH A SO o 38 T Stress (RS 50 22 4k R
JEorHr (NMDS) Z9RA9ES, KR RAA MR E X
(Stress<<0.2), UiLBHA M ZHF B E K THNZER
(R=0.190), JrHAE X (P<0.01), SIEWHLL
B, BAUZH ) i R AR A L T R R
SRRV A, S RO 0 A= R A D 1 T
RERARLE M T w2, TEWLIE 4.

2.5.3 BARRAMERABDAARIIER P
AREAT, LENKF BRI B 4058 1] 104>, H
R BE T 1] (Firmicutes ) F1UAT B ] (Bacteroidetes )
NEAIGEHETT, D EEN9I0%, K2

£=0. 068, F-0.147

N, HIERH I, AL JERE B AR R
I, AR BT VRO BB, SUUAF iR ) RE TR )
fEFH# (P<0.053K P<<0.01). S A, %
T G A HRCZEL R i 21 T 2H R BE B 1 AR S, 4
FETETTAR XS 3 BE A, SDUFT BT 1/ R T T I IR
(P<<0.055 P<<0.01) .z A= B8 2 5 5 W1 B I Hi 4
MR FRAR LB R TG L (P>0.05).

TEJ& K F B LA 40T s 104>, B G AR I3
21 Muribaculaceae 1 J& (norank __Muribaculaceae N
FLIRFF 8 . —Fh AR S MR A (norank_f_norank_
o_Clostridia_UCG-014) . UCG-005 Ji . % 4 % 1
J& . ROENEIEEE (unclassified_f_Lachnospira-
ceae) . HEARWIEE . HFRER. FER. )
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Figure4 PCA,

PCoA and NMDS analysis of beta diversity analysis of intestinal flora of rats in each group at OTU level
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Fre g . Hrr, K420 Muribaculaceae T8 )& A
Giitr . K3w, SIEWHNEK, BRIHKS
2 B Muribaculaceae T J@ FH XF £ B # jn (P<
0.01), SEEIA LLAL, SEW] s AT a5 4 A w4l
K43 25 Muribaculaceae T8 J& XT3 FEFEAK (P<
0.01), M4 A= B 2H 5 S48 it - HC2H 4 0] LL 38 2% S
TGeit2 L (P>0.05),

2.5.4 BAMXRAMEARELR A A5 T4
R KEISx, fEOTUKYF L, A 57840 0TU =S
HAETIAN; TEEAKY L, A 143 FIEIE

R2 AR RIS RO BT 2 B R

Table 2 Comparison of the relative abundance of dominant

bacterial phyla in the intestinal flora of rats in each group (¥+s)
AT [ 1/ B
1!

iRl BB JERER] FUFTET]

EH# 4 6 0.673x0.105 0.31720.115 0.496+0. 250
AL 6 0.383+0.023" 0.593+0. 029" 1.554+0. 163"
SR 6 0.690+0. 1597 0.293+0. 167" 0. 486+0. 399
2 A T 4 6 0.6270. 107" 0.35320. 124" 0. 595+0. 273"

W oa) SIEW4IHE, P<0.01; b) HSE®HALE, rP<
0.05; ¢) SHBIL AR, P<0.01; d) SH8LH AR, P<0.05,

AL

Ea “'Illllggllli"’

IEHH

etihil

oy
E i i

B
5 BAREBHEREEOTUKNY . &AL KBRS EIA S Y Venn K

Figure 5 Venn diagram of common or unique species in the intestinal flora of rats in each group at OTU level,

K3 AU EUIE B2 5 BB A 2 UL
Table 3 Comparison of the relative abundance of different bac-

terial genera in the intestinal flora of rats in each group (x+s)

215 ik KA Muribaculaceae 17 &
E#A 6 0. 262+0. 058
TTIL] 6 0. 468+0. 026"
S m A 6 0. 225+0. 048"
w5 A A4 6 0.272+0. 032"

W oa) HIEWANE, P<0.01; b) SEHIAH L, P<0.01,

fE; ERPKE B, 35 67 AN RHLSE
2.6 ZAWMKA+=FHHELEF Z0-1. Occludin &
B KA f 9E LA 4 R L ER

Kl 678, ZO-1. Occludin & FEE A+ 18
T R R, SRS ks &bk, &£
475, HIEWHILE, BRI Z0-1, Occludin &
BB R (P<0.01); SHRILH AL,
SESABEFEZH Z0-1 . Occludin 2 (B34 6258 8
TR (P<0.01), 2544 Occludin 2 A6
FIEMETHRE (P<0.05). 254 1 415 4 b wi -1k
AR EF G L (P>0.05).

SEHHBLAT A

AR

MR

A E A

SERIBRIT e

C

genus level and family level
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720-1

Occludin ,_:

E g

H. ZO-1, HIRMEHEE 1; Occludin, M

F4 SARBTZIBALHZ0-1, Occludin H
S e R A LA
Table 4 Comparison of average optical density values of ZO-1

and Occludin proteins in duodenal tissues of rats in each group

(Z+s)
45 AL 70-1 Occludin
EH4 6 0. 4920. 04 0. 5020. 03
FEAIZH 6 0. 28=0. 08" 0. 2420. 03"
SR g T 6 0. 460. 03" 0. 4120. 08"
i A2 T2 6 0. 37+0. 06 0. 38+0. 09°

e 20-1, APRAEEH 15 Occludin, REHEH.
a) SIEMALLE, P<0.01; b) SHE4LHLE, P<0.01;
c) SERAHE, P<0.05,
2.7 SEMRKA+T=4HAr P Z0-1. Occludin &
G Rk % IR Pt 4 R ILR
58, SIEFARE, BERAKRR T ZRnA
ZUH1 7Z0-1. Occludin 35 H T L HFEL (P<<0.01);
SRR A, SR 201, Occludin £ [
TR TR (P<0.01), #FH42H4H Occludin £ 1136
kIHE (P<0.05) 1 Z0-1 5 AR E TG 2 L
(P>0.05); A= TR 2H 55 S50 i 5 20 4 1) Lh e 2
SLGIE L (P>0.05), FHKRT 4
HLH 70-1, Occludin 2 235 1Lk I LKL 7
2.8 MEBEETAE Z0-1. Occludin & & & ik 8
FEESATLER
Pearson M1 G PEHT Bon, ZETT/K L, JEEE
w15 7Z0-1 (r=0.610, P=0.016). Occludin (r=
0.694, P=0.004) M FikEEIEMHE, WFFH

Bt g- e AT
GEA; gEfik: BHE; aagik: BRE; Ri6
FoRFIFRS, EERRPERE, ROERRBRIL,

Eo6 FHAKRTImALFZ0-1,

Figure 6 Z0-1 and Occludin protein expression in duodenal tissue of rats in each group (immunohistochemical , x200)

Occludin 5 A FRIRLER (eEdifb, x200)

RS FHEKRB T ZIRBHALZ0-1, Occludin 8 FIFRIK LA
Table 5 Comparison of ZO-1 and Occludin protein expression

in duodenal tissue of rats in each group/GAPDH , %+s)

2151 FLEL 70-1 Occludin
IEH 4 6 0. 94+0. 17 0. 98+0. 10
FRIZH 6 0. 50+0. 15" 0. 49+0. 03
St LA 6 0. 99+0. 13" 0. 84+0. 07"
Ftet | 6 0.78+0. 11 0.70+0. 19

e 20-1, APRHAIAEHA1; Occludin, MAEHEH.
a) SIEWAE, P<0.01; b) SEMAHE, P<0.01;
c) SR A, P<0.05,

R
GAPDH (D S - 36 <0

g U
?,%‘L, N ’5@- R
¥ Z0-1, i /U\PHA‘ﬁFI 1; Occludin, "H&5HEM,
E7 SRR WAL Z0-1, Occludin £
IKHL UK A
Figure 7 Electropherogram of ZO-1 and Occludin protein

expression in duodenal tissue of rats in each group

745 Z0-1 (r=-0.557, P=0.031) . Occludin (r=
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Effects of Chaihu Shugan Powder (%4915i/7) onDuodenal Mucosal Barrier and Intestinal Flora in Functional

Dyspepsia Model Rats

YANG Keming, JIA Yuebo, YELIYA Yeertai, LIU Xuejiao, WANG Xiangxiang, JIANG Kailin, LING Jianghong
Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai, 201213
ABSTRACT Objective To study the possible mechanism of Chaihu Shugan Powder (%¢#15i fiF i, CSP) in the

treatment of functional dyspepsia (FD). Methods Twenty-four SD rats were randomly divided into a normal group,

a model group, a CSP group and a probiotic group, with six rats in each group. The tail-clamping provocation method
was used in all groups except for the normal group to replicate the FD rat model. Simultaneously, the normal group and the
model group were given 10 ml/(kg-d) of saline by gavage, while the CSP group and the probiotic group were given
9.6 g/(kg+d) of CSP aqueous decoction and 0.945 g/(kg-d) of probiotic aqueous solution by gavage, respec-
tively, twice daily for four weeks. After four weeks, the gastric emptying and small intestinal propulsion rates were
detected in each group of rats. Hematoxylin-eosin (HE) staining was used to observe the histopathological changes in the
gastric sinusoids and duodenum of the rats. The changes in the intestinal flora were analyzed by 16s rDNA high-throughput
gene sequencing , and the expressions of the duodenal zona occludin 1 (ZO-1) and Occludin were detected by im-
munohistochemistry and western blotting. Pearson correlation analysis was performed on intestinal flora and ZO-1 and
Occludin protein expression. Results The gastric antrum tissue structure was clear in all groups, and the gland
structure was regular, with smooth gastric tissue mucosa and no pathological changes such as erosion and ulcer.
Compared to those in the normal group, the intestinal villi in the duodenal tissue in the model group were significantly
reduced or atrophied, and the goblet cells were arranged in disorder, with eosinophilic infiltration; the gastric empty-
ing rate and small intestinal propulsion rate, as well as ZO-1 and Occludin protein expression in duodenal tissue
significantly decreased (P<<0.01). Compared to those in the model group, the duodenal tissue structure was clear,
and the length intestinal villi was longer, with goblet cells neatly arranged in the CSP group and the probiotic group ;

no obvious eosinophil infiltration was found, and the gastric emptying rate and small intestinal propulsion rate as well
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as Z0-1 and Occludin protein expression significantly increased in the CSP group; a small amount of eosinophil infil-
tration was found, and the gastric emptying rate and Occludin protein expression significantly increased in the probiot-
ic group (P<<0. 05 or P<<0.01). Beta diversity analysis of intestinal flora showed that the overall structure of intesti-
nal flora in the model group changed significantly compared to that in the normal group (P<<0.01). The overall struc-
ture of the intestinal flora in the CSP group and the probiotic group was closer to the normal group than the model
group. Species composition analysis showed that the relative abundance of the Firmicutes decreased, while the rela-
tive abundance of the Bacteroidetes and norank_f_Muribaculaceae increased, and the Bacteroidetes/Firmicutes value
increased in the model group than those in the normal group (P<<0. 05 or P<<0.01). Compared to those in the model
group, the relative abundance of the Firmicutes increased, while the relative abundance of the Bacteroidetes and
norank_f_Muribaculaceae, as well as the Bacteroidetes/Firmicutes value decreased in the CSP group and the probiotic
group (P<<0. 05 or P<<0.01). There was no statistically significant difference in each indicator between the probiotic
group and the CSP group (P>0.05). Pearson correlation analysis showed that at the phylum level, Firmicutes was
positively correlated with ZO-1 (7=0. 610, P=0.016) and Occludin (r=0. 694, P=0. 004) protein expression. Bacte-
roidetes was negatively correlated with ZO-1 (r=-0.557, P=0.031) and Occludin (r=—0. 662, P=0.007) protein
expression. At the genus level, norank_f_Muribaculaceae was negatively correlated with ZO-1 (r=-0. 727, P=0. 002)
and Occludin (r=-0. 760, P=0. 001) protein expression. Conclusion CSP can restore the structure of intestinal flora,
regulate the abundance levels of Firmicutes, Bacteroidetes and norank_f Muribaculaceae , up-regulate Z0-1 and
Occludin proteins, and thus repairing the duodenal mucosal barrier, and playing a therapeutic role in FD rats.
Keywords functional dyspepsia; Chaihu Shugan Powder (S£5JgiiF) ; intestinal flora; duodenum; mucosal barrier
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