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i E B WitRB%5 A4S W & R ZCH 1(TPHL) 5-72 &l 4513 4k (SERT) A it 1 B3 M5 A ) 5 % 4% 442 (1BS-D)
K RERGHra, Fik ¥ 42 X SD K AMAAL A AT R (T R ) A0 (35 R ), #AHEM K KRN 045 g/L o9 & 57+ 25 [10
mL/(kg-d)]7# B B A1 M R 7T TR 4 bk B33 04 75 i 3 5 IBS-D AL A . i LR o 49 35 R R AR AL S A B AL 4 | IT 4 3R e 2A 15
mg/(kg-d) A= 15 Z- A& P . H A B 4[3.75.7.5.15 g/(kg-d) , A £ B3], AT R, BBMMEFTMEH R, HX 1K, &Y
10d, 23 TALAT EALS L2507 R A T FUSIFE S AR RN — M AA R E TAE L, 5 8 TS 4253 R R %
TG # ) 2 M5 35 50 . MR AC BGPE LR A 2 7 2 R R B T AL A B 28 B 2R 4% P 5-52 & B (5-HT) K- A& & Kk LAe
TPH1 . SERT & & & mRNA #) & & K P, 5+ 57 K R BARAE S W7 i 1 BE09 S AR B AP R T AL, SR B K XL MR
ANARREAE, SHAMER, SHMBRRA—ME AR E REEFT T AN TARRG YR ERR T L E M L5
H R REHCBOPE A 28 i 41 42 5-HT \ TPH1 & A 3 B 5 ARSI V7 , 2 W 2822 SERT A& A 3 3 A (P<0.05 3% P<<0.01) ; 4 75 75 1K
FF LA K RIS I5 40 % TPHL & & &k 450 5-HT & & [ 53 B 2 4%, SERT mRNA & ik 2 23840 (P<<0.05) ;98 75 %75 49
F A RA N TARMA R, HEA LA LA, R 5 R 77 % A F 4L K R 49 Chaol 4544 . Shannon 35 43 2 3 A& (P<<0.05 3% P<<0.01),
AR T SLBRAT A B 5 0 B35 3 BT R 1] KA - & KA & Rikenellaceae_ RCY_gut_group 4 Bk 1 25k,
(P<<0.053 P<0.01), %58 48 i5-F7 Tl ik 4p4) 2 228 'F TPHI 49 & ik 5+ L8 SERT #9 & ik Sk BAK5-HT K F 7 & 1718 1 B
F 4L, M & IBS-D K R K .
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Improvement effects of Tongxie yaofang on irritable bowel syndrome with diarrhea by regulating colonic
TPH1, SERT and intestinal flora

SUN Rui', LUO Ting', XIE Haiyang', ZHANG Le', WEN Jing’, HUANG Shan’, WU Zhijiu' (1. Anorectal
Department of Integrated Traditional Chinese and Western Medicine, the Affiliated Hospital of North Sichuan
Medical College, Sichuan Nanchong 637000, China; 2. School of Clinical Medicine, North Sichuan Medical
College, Sichuan Nanchong 637000, China)

ABSTRACT OBJECTIVE To investigate the effects of Tongxie yaofang (TXYF) on the symptoms of rats with irritable bowel
syndrome with diarrhea (IBS-D) by regulating colonic tryptophan hydroxylase 1 (TPH1) , serotonin transporter (SERT) and
intestinal flora. METHODS Forty-two SD rats were randomly divided into control group (7 rats) and modeling group (35 rats). In
modeling group, rat model of IBS-D was established by intragastrical administration of 0.45 g/L senna leaf solution [10 mL/(kg-d)]
combined with chronic unpredictable stimulation. Thirty-five successfully modeled rats were randomly divided into model group,
pinaverium bromide group [15 mg/(kg-d)] and TXYF low-dose, medium-dose and high-dose groups [3.75.7.5.15 g/(kg-d) ,
calculated by crude drug], with 7 rats in each group. Each administration group was orally administered the corresponding drug,
once a day, for 10 consecutive days. The general condition and weight changes of each group of rats were compared before
modeling, after modeling and before administration, after the last drug intervention; the diarrhea index and visceral sensitivity were
detected, and pathological changes of colon tissue were observed after modeling and before administration, after the last drug
intervention. The level and expression of 5-hydroxytryptamine (5-HT), protein and mRNA expressions of TPH1 and SERT were
determined in colon tissue. The diversity and structural changes of fecal intestinal flora of rats were analyzed. RESULTS There was
no significant change in colon histopathology in each group. Compared with model group, the general condition of rats in each

: medication group improved. The daily body weight gain of rats
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dose groups (P<<0.05 or P<<0.01). The diarrhea index, colon TPH1 protein expression and colon 5-HT protein positive rate in the

TXYF low-dose group decreased while the mRNA expression of SERT increased significantly (P<C0.05). There was a dose-
dependent trend in the effect of TXYF. Compared with model group, Chaol index and Shannon index of the rats in TXYF high-

dose group were significantly decreased (P<<0.05 or P<<0.01) , the beneficial bacteria such as Firmicutes and Lactobacillus

increased significantly, while the pathogenic bacteria such as Proteobacteria, Escherichia-Shigella and Rikenellaceae RC9 gut
group decreased significantly (P<<0.05 or P<<0.01). CONCLUSIONS TXYF can decrease the level of 5-HT and improve intestinal
flora disorder by inhibiting the expression of TPH1 and up-regulating the expression of SERT in colon tissue, thus promoting the

symptoms of IBS-D rats.

KEYWORDS Tongxie yaofang; irritable bowel syndrome with diarrhea; 5-hydroxytryptamine; tryptophan hydroxylase 1;

serotonin transporter; intestinal flora

W 5 i 25 A AE (irritable bowel syndrome, IBS) J&—
LA Fp Ll BB AVERY , LUE SR E K HEE ST 15 A () 28
PR AR S PRI DI REPE B R . TRA TR “F
WFFEFI, 3 31 5% M AR 10%~ 15% 9 RICH
R RN ARG IBS, KRB F T " EIER 5%
ZEA1E (irritable bowel syndrome with diarrhea, IBS-D ) /&
IBS W EZ WA 2 — IR RAEMIIE JETE o 2
PRI, LR HLE v AT A, Lk = ReR0a 7 7 =Y
WEFE R, B A DI RE B AT | N R SR 1 L g R A 3R
L BRUE SAE O B PRI 28 PN 43 b S 41 5 IBS-D
1) R A B UIAR DM Tl R - - i ™ S -5 rh T AT B
IBS-D 1Y & i Bl il 22— 5-32 {4}z (5-hydroxytrypta-
mine, 5-HT) 2155l (i S ZEpp 2 iz — , HoKF
T vl T 208 W sh 3G 2 | 9 RS I O 5 | kR
15, & FIBS-D £, 5-HT WA R 43 PRk
i %2 0 &= TR ¥£ 4k B 1 (tryptophan hydroxylase 1,
TPH1) . 5-HT %% iz {& (serotonin transporter, SERT) /]
U AN, Wl A SCHA Y v R PR -
it 8 47 5-HT 145 55 A, AITSZ i 5-HT 76 1%
TN RFRIEY, I, £ X%F 5-HT A % 40 b P G 72
55 1 T TR 04 T T SR WS B R A DG AR5 A

T B EE 24 X) IBS-D (IR Y7 M A- AL, it I
255 M IBS-D IR YT Sk (i A . RIS A
RPHERCPHE DR I IR KA I FRE B A
LA, S IR YIS 19 R T, B RN IGSR I AR
IETE DR, WFFEUESE , R 15 22 5 ]k 1 7 ik 4140
Hh5-HT 3R 35 K 2l 3% IBS-D e k", AW 5 itk — 2
PRS2 )5 % IBS-D K B 45 1% TPHI . SERT M i i 14
FEECEVER D h B 257597 IBS-D #2 i 5% |
1w
1.1 FENZHFE

Sub-Cell GT #4 H1 7k {¥ . Mini-PROTEAN Tetra % £
FIHL UKL B iMark ZY A5 . ChemiDoc XRS+AIEEKE
AR 2 Ge 0 A 55 [E Bio-Rad 23 7] s BX53 R IF B W fss
I F H 78 Olympus 23 7] ; LC480 1 # 7 % i o B A il 5
A (PCR)AUE H i1 Roche A .
1.2 FEHRSIRAF

FEE R R (1645 200305 ) 118 1 b B2 27 B b =
Ber el i, 2 N AU B 2 B 25 2 R 4R A A S e

TEZED; 2024455 35 5 181

i s A VS 7 4 U7 25 0 0k VA NI R
22025451) 1B AT (4L 5 1 22032771) 40 BE Bz (41t &
22030251) (B KU ($tt5- 22039011) ¥4 [ Ik 5T R~ 4 24
MV A BRZ R 5 D AEVR B %0 B & (FiE-5- P854595, 41 95% )
W H 22 e AR AR R A BN W] 5 KR 5-HT B 4
P2 BFFIN 2 (ELISA) A7) & (4155 ER1463 ) ARt 44k
Yyl (HRP)Amic i L E 415 1gG —Hi (4ik5 FNSA-0004)
P A m R A R A BN R s BCA B R B 2
TR & (L5 PC0020) |+ ke 7L AR 400 - R P9 s Tk i v
JiE FEL UK (SDS-PAGE ) i 5l &5 (415 P1200) ¥ [ Jb 5t &
SEERHEA PR T ; %l SERT £ va FEHi A (415 19559-
1-AP) AR H- - 3-B i i S0l (GAPDH) 2 SefEHi ik
(Ft5 60004-1-Tg) ¥ [ BRI =8 A= )5 R AT BR S 7 5
SR TPH1 £ 5e FEPi iR (L5 BA1449) Iy [ 273 1 1
AW T AR RN ) 5 i 5-HT £ va B Hi 44 (315 20R-
2534) W4 [ 3 [E FIL 2 | 5 8 4146350 & (445 KIT-
9710) W) A 4 P22 3 A= W 4 AR I % A BRZA 7] s mirVana™
RNA 43 #157) & . TransScript"— &1L 55 —%E cDNA A i
7 & PerfectStart” Green 5 & PCRIRF & (L5537 4
AM1561 AT341-2, AQ601) #IlA FI Jb it e XA AR
HBRAF],
1.3 LI

SPF ¢ it A it SD KRR, /4R 8 (200 +£20) g, 1 1)1
b B 2= e sh By O [V ATIES SYXK (J1])2023-18]
BT A R B4 3% T 2 1 (21 £2)°C R X I B (50 +
15)% & 12 h /EIE A S s N, B lOK B
AHFFE 7 2 AL B 2 e A0 B B3 4 W R v (52 B4
5 NSMC {25 # (2023]013 5 )
2 Ak
2.1 HRHEHE

e V5 I 24 W) ) A B S K R 700 g, Jin A
100 °Cifl7K 2 800 mL , 511 30 min X 4 1%, & I & 5 H
FEU AR L 0.45 /L (LAA 251t ) 25, T4 °C
A RS BT 2 TR S B 2 R R R AR
30 g I FRT 20 g JOBEKZ 15 g BiXL 10 g(F£75 ¢), LIJK K
B B 1.5 g/mL (DA 25501 ) 25, T4 °)C TR
1o VUHELEL 25 A TC ) BT HETRE T BE G 200 mg, DA
KRR BRI 1.5 mg/mL 9250, T4 °C FARAE
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22 A EBER5%RY

FTA R B GOE R EMESE LG , BEHLA A4 (35
FORIXTRRZL (7 H) o i KRS k[ 12], R F
V5 I 24 W HE 15 I A5 M R T TR I A O vk T
IBS-D K SR, B IRUNT A K45 T 2 FlAS TR 3
Hi# 2 2 dnyscor XN R, Joy XG4l 2 h #4
3 (45 cCHIK FRiiFEK 5 min) & R (5 °C¥e /K Hhiffeik
3 min) .3 & 30 min, ZK-F4R3% 1 h(160 ¥/min) 517
FE([FZ 6 H)24 h JRFE 24 hy BUS L h, T3HV5 250
10 mL/(kg-d) ¥ H 1K, ELLER 14 do 5 KRy
2E IR V5 | IE BE 9] 45 )2 5} (abdominal withdrawal reflex,
AWR) P43 =2 43, RIHE BRI, 35 H 1Ak T
B A BR B BIL 20 R A TR 2 | DG 24 95 2 ( BH A X6 R R V5
B P E R, A T B DR K R
VC AR EL 25 15 mg/(kg-d)™ s B ZE 7K P L s i
HZ2 NS5 KRR BB, 4390 T 15 2y 25
3.75.7.5.15 g/(kg-d) (LIEZyH 1T ) B H  BOAYZ A iR
ZH R B HE A B3R K 10 mL/(kg-d) . BFRMEE 11K, &
£210d,
23 KR—BEARGEETHIER

A3 T RE AT AR S 45 2000 AR IR 25 T TS
EL A R — PR Dl P s R T T3 H I Rk 3
K, s (S T1E) B RSN K& = [ &Rk
H— WA AR (SRS 45 25T ) ) i (2 1
) KL
24 KRESHEHITE

TS A 25 HT AR T 5 , SRR IR KR,
T E DE 4R LIS 6 h 2 (il | A VS 80 I 5 1R
=R XWEY, b, W% (%) = KA
/AT 1 SR B (R 14 X 43 LAY AC A Tei5 3o
BRUE) ;s TGRSR 15 30 E AR AT, A0FE 1 R (<1 cm) .2
Z(>1~2cm). 39 (>2~3 cm) 44(>3 cm)",
25  KERAESUEENE

TS A 25 H RIRAGY TG, KEES & OREE
K24 h, BT EPIFEALR (20 cm X6 cm X 7 cm) A7, %
HYERGE (1) 5 PR 2 WM S 4 A ELAT ]2 5 om, 48
SIREEAA IR AL R K AWR TF4r . 2 AWR
PEO3 A 3 4 (RIS I, R LD I 3 JUL PR i 20 4 5
B S I, T2 s R BTV, LATEAS A B AL
T (VAR 55 PN I e i EE )™
2.6 HEARE

PN U BB I S 25 RIS, T 0.1% J36 B B 2 BRI s
T SRR BT S b A K R, BA LA I A 4V T 20 2 0%
PRAFASIN AN o3 - A 253 T o
2.7 KRGEHELREBETLHINE

A AR RES A 208 &, S B G2 iR
KA YR AR At B E, R
TRBE SRR FREE I 2 2L AR BRAR AL 1 0L
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2.8 KRGHAEALH5-HTKFEHIKN

SR ELISA AR . B KRS A4 4UE &, 4
A% SRS, T4 °CF L 12 000 t/min 5.0 15 min, U
T, ™A% e BEORH 7 7] 6 16 BH AR, 7 P Bl R A S
MR G52 5-HT /K,
2.9 KREFHALATF-HT EERIEHE

KGR ARG, B2.77 IR 484 4 KRR
AL AT R, 2B OKAB)E T 95 °CHY &
VY Z, R B A 52 Tk TP 40 min, A P IE PS4
T BH TR 15 min; AIA 5-HT —$¢ (R 4 1:100) ,
F 4 CTFWFE R AR —H0, TR THE 1 h; 3k
W5, LA DAB TA/EW W0, IR ARG &2 4y , &6 B LB
AKJE LR BE Bt R, £ R B 22, {6 ] Image J
AL 2T 5-HT 85 11 FH 2% (5-HT BH M 240 i = 2245
RS A R E XUZ MU (L R AR 6, HLE (A
TR, AT LR BAME R R ) o
2.10 XRLEFAL T TPHL SERT mRNA Rik &M

R I SE I 98 A2 1 PCR AT o A% 20 K B4
HZE G JEBCH U RNA, G0k B 4l BE RGN, 2 IR A
o7 3 751 8 15 B A5 ok H R G Sl cDNA, FELL [ A
cDNA WA #EFT PCRY 4 . PCR M AAZR (F£10 pL)
£ 4% : cDNA BE4Z 1 L, Green 5& £ PCR SuperMix iz |
5 WL, 1E S5 1) (YRR &) A P s 2 B A FR A )
VeIt B AUt SR L A PR A BR A F AR, BARY
G Ko PR K WL 1) 45 0.2 wl, ToA% K 3.6 pL, S
AN £ 94 °CTIAE M 30 5594 °CAEPE 5 5,60 °Cilk K /4E
130 s, 45 MEFR, L GAPDH N INZ:, K 24k
X GraphPad Prism 10.0 #4315 TPH1 ,SERT mRNA [

PRI BE R LT A AR A 7 IH — R Ab B
£1 PCREIMFEINKRF=MKE
R A5 —3") 4K i iop
GAPDH 1EJi:GCCTTCTCTTGTGACAAAGT 102
JJi]: CTTGCCGTGGGTAGAGTCATA
SERT IFJi:CGTGTCTTGGTTCTATGGAAT 126
J2Ji: ATGATGAACAGGAGAAACAGAG
TPHI TE[7): GATGGTCAGTCTGGATGCTATG 8

fJil :GTCTCCTTGAAGTCTAGTGTGTG

2.11 KRZHAL T TPHL . SERT FEARIEHKN

K F Western blot W46, HU#$-2H K BR 45 i 1 4108
B IR F# R 200 WL, Tk F#EEA 27 1 h, By
fit o BLHZ 5138, F 4 °CF L 12 000 r/min B.0> 15 min,
W ETHW . R BCA R E EHWRE S, T 100 °Chifk
10 min {28 PE . HUAEVEEE 1, 28 SDS-PAGE 4 & J5 54
BRAW I I, UL 5% RS Uik IR B 1 b
A TPHI,SERT ., GAPDH —#i (F B 4 1:1 000) ,
4 °C R E 7 5 L TBST 25 e 5 5 min X 3 ¥k , il
AR ZH0 (R BERE R 1:5 000) , %06 FWEHE 1 h; LU
TBST 2% M e 3 min X 5 W%, A ECL AL &Lk W
o, B TR R R 5 ISR . R Image J 5k
AT 50 B, L EAREE 15 NS 8 11 (GAPDH) 1Y 2%
IREEE HEZRR Bndk FHERIAKF
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2.12 KREBEEHANRS T

TR YT HJa , PO B2 AR | DG 2 3R
20 IRVS BTy e 0 i 2R B S AE A 1T 16S IRNA T
TR, ELAAK I RV ) 2B P s 2 B A BR A ] 5
B, E LRSS DNA $2 US55  PCR Y34 K™ 2l
A I SC PR ARG B AN o R e & SR AT A 0 B
J A5 BT 5 K 1S 7 51 22 4% (amplicon sequence
variants, ASV) = B F 4% ; 1 FH QIIME2 #X 4 Bk £ 4 ASV
MR T H A5 B Silva Eids PE XS AR P 12047 Lx i3
T, A QUIMER 34 7B s AR 05 .25 53 B
(1) Alpha ZFEPE53T A1 45 Chaol $5 44 F1 Shannon 844,
Horp Chaol 45 B0S WRE & 19 F 7 2", Shannon 48 £
LRV 1) Z2 FE PR s 3 48 BORCE R /= , 00 17 38 P AR 1Y)
Fo 5 BN AR 5 . (2) Beta ZREPE/M BT AL 45 3241
#5437 (principal coordinate analysis, PCoA ) fldf & £
4 R 43#1 (nonmetric multidimensional scaling, NMDS ) ,
AT & AKE 53 br 452 B A R A b 2
213 SFitFEHE

K JH SPSS 26.0 Fll GraphPad Prism 10.0 % %5 4
AT IR . A7 G IER AT ATHE TR L X £
s IR, ZA A LSR5 22530, i — 25 P LE SR
LSD-t K i s NFFA IEAS AR LA M(Ps, Prs) o, 241
[1] Hb 5 R I AE S8 Kruskal-Wallis H ARG , E—45 B b
R F Mann-Whitney U355 . 5535 7K#E a=0.05,
3 &R
3.1 KER—MERRGEETHILE

TR, 25 KB — MR R4, DI i AR F 41 1a] Lk
2R RGE X(P>0.05) . 542500, B
XFHRZAN  HoAr 25 AR BRI BRI 25\ 5 1 5 2% %)
R VBB AR Al B A M A TS5 IR G
JEEE P REAR, HH S A B A Ao IR A i 2 AR
(P<<0.01) o RGP THl)5 , £ 2524 KRR e AR
A AN TR R B e | DR B 20 RV 75 22 00 i i
ZH KB H 34 1A o 3 4 o B BT 0 2 i 2 e (P<<
0.01). #RIFEK2,

R2 BAAREERHEEKELR (x+s,n="T)

ik Wikl EHERAYEERKR(gd) TR IYEESKR (gd)
TR 286,141 19.67 639£061 6.92:+0.84
fi 2674343178 038049 187£036
I 2760013848 0191082 5344063
REEFRARA 2814312857 050+ 1.00° 2624064
FEEPARA 2744314001 067103 5104054
WETHEAEL 25712876 0294104 6062078

a: SAHIRLL L, P<0.01;b: SR HA, P<0.01,
3.2 KRAESISEFN A SR L 3]

TERLHT , £ AR IR B RSN . SR
I, 550 B2 LA, A 20 R BRI V5 5 55 L N I e
¥R T (P<0.01) . RIRAY TG, SHEAIL] LT
B, VAR TR i 20 AV TS 28 7 45 ) i 20 K BRI IR V5 6 4
PN R O V5 2 5 ISR R AL B o0 ) 38 8 3B PR AR (P<<
0.018% P<<0.05), Z5FILE1. K 2,

TEZED; 2024455 35 5 181

2.5 -

a
° o
o o °
2.0 = 9
[ S ¢
& 15 b
Jm ° ~ .
ur = e
£ 1.0 -
b
[ b
0 T

I T m v vV v I I m N vV V
AT 24T AR5 THi

T xR I AR 5 I - D2y 2 5 IV V5 27 IR 4
V IEEZ TR AR AL VIS 2wt e ST IRA i, P<
0.01;b: SFRIZE AL, P<0.01;c: SHEIL L, P<0.05,
Bl BAKXKRESHEHLER(x+s,n=T7)

w
|

b
°

b
- b

° o
J
mli il |
l‘iﬂﬁ ‘ ‘
1 1
I o m v vV Vv I o m N V W
R 2R HKZ TR
TXFHEZ s T AR T DU ZEVR B2 5 IV < R V5 7 K]
V is sl VI iE 2y @il s a: 530 A L, P<
0.01;b: SHEAIL] i, P<0.01,

2 BHRKRABESBELE (xts,n=T)

3.3 BAKREPHARARETKLEE

B K RGBSR 523, R WL B IRSE 7%
Tt9 S BRI 5 04y T LT J2 W B A /0 i AR 20 i
TPl A A B T AL, 8 J2 B L2 55 A DL BH (i R A
1 30 A RS 4 TBS-D Iy RE P i 3 5 i 1) B A
Tk A5 UE3,
34 BAKXREFEALTS-HTKEREAFREBRLE

ELISA S 45 B, 5% BR4H Fo s, B RY 20 K B
A 40 5-HT K2 B3 T (P<<0.01) 5 S A2
HOB , VC 4 s B Al RS 227 b i dl s R RS Al
ZUrp 5-HT K14 i AR (P<0.01) . AL sesi
PR T AL 25 S - 50 BB A L e, AR 21 K &5 i 41
AUrp 5-HT & 1 PH M XS R0, o3 A va B A Tk,
5-HT & A BHPE R B (P<0.01) ; S AUZH g, DL
YRR SIS Z L b R R A K RS R
5-HT && [ FH M XS E e 30 1% , /e A Y Bl T4 /N, 5-HT
T A R 2 B (P<<0.05 8% P<<0.01) , A R 4K
ot 2R ILE 4,
3.5 BEAKRLEHAL S TPHL,. SERT mRNA R EH
RIEER LR

5 X M L g, B A 2 K R 45 W 2 41 b SERT
mRNA S 85 1 3238 7K 34 1 2 B 1K, TPHL mRNA K
AR RIBACFE B E R (P<0.01) ; SHIAIZA L,
VC 4 1R % 20 AR VS 27K b R R R A K RS I 4

g
=}
1

AWR P53 3 43 T K it /mL
=3
L

S
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E V527 Pl 2 F RS 27 it
ROk SRR o

3 BAXREMARRETHRME(HERE)

H1 SERT mRNA K25 11 G 52 7 IR i A BR A1) i ek
I 8 2 TF 5, TPHT mRNA (JF 75 205 {6 7 & 41 5
A ) Je B I R TR KO ¥ 8 3 R AIR (P<<0.01 B P<
0.05) , A Fl LS, Z5H LA 5,
3.6 FHAXRFEEENTL
3.6.1 HHiEERE Alpha ZHEE

5% B He A, AR 2 K BRI Chaol $5%K . Shannon
FRBON W TR (P<<0.01) s HAAIZH oA, DU 2k i 41
IR V5 Z2 7 i 70 4 2 K B9 Chaol $5 %% . Shannon 8 %X
5 2 RR (P<<0.05 3 P<<0.01) , $2&/R VT 4k IR & IR V5
B BIRE MR IBS-D K R 8 R IY Z AR, dE ks A
FasE . 4R ILIEI6A 6B,
3.6.2  JmiBERHE Beta 2T

21K B i 18 DA RE 45 R A7 E 25 5 (P<<0.05)
PCoA 5 NMDS 453 7 A2 50 B2 AHER A, B
TCAHAE X3, 45 7R IBS-D K B T8 11 FF 45 4 ig 28 W 48 o
VCAEVSL AL RS 22 e R i A T IR S A4 2
(] , & BH DG 24 Y5 R V5 22 7 $4E el 3% 1BS-D K U iE
FRERREE S50 LA . 255 LI 6C 6D,
3.6.3  JiB R A LA H 5 B

I TR P 34 B o 32 B2 Sk JEEBE 1R[] Firmicutes , 5LFF
[ ] Bacteroidota .28 JE [ | ] Proteobacteria . iU ZE # | ] Ac-
tinobacteriota, £5 4 UL 7, 5% BEZ LA, A AR 2 KRR
JVr T8 AR rJERRE TR TR X R R N AR B T AR X

.+ 2242 - China Pharmacy 2024 Vol. 35 No. 18

A G ALIE
0.6

._‘
o
S
o
'S

S
)

=
5-HT & [ B %

5-HT 7K¥/(ng/mL)

o
o

I I m N V W [
B.5-HT/K V(X +s5,n=T)

m N v v
CH-HTHE MR (x£5,n=4)

1R IS 5 T DC AR B 2 5 IV V5 B I k5
VSRS E T PR AL VI VS By 0 8 L s a5 6 R AL LeAE, P<
0.015b: LRI oA, P<<0.01c: SURIALLEAE, P<0.05.
4 FBEXRREHAR/HS-HTKEREARKER

L%

FIERE ETHP<0.01)  WATH T THRX FEEA LT
e SRR LA, DEAEIS B A TS 2y et i A R
SR T TR rh R BE TR 1 I AEN 32 B 3 T AR R TAH
Xt F B R (P<<0.01 5 P<<0.05) , SUFF IR T AR AT 3=
FEA T SR . (&)

JE KPR ST D 2 R LR AT IR Lactobacillus |
W IR R E Prevotella . KA #T %8 Escherichia- 7% [
B )& Shigella . YUHT W J& Bacteroides . Muribaculaceae
A e 8, SRR b g, MR A K BRI A B R
LR AT 1 )& . Muribaculaceae 0% F & B35 T %, K
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