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i E BM WitRBR5 A4 0 & AR ZCH 1(TPHL) 5-72 &l 4513 4k (SERT) A it 1 AR L5 A 5 % 4% 442 (1BS-D)
X RERGHra, FiE ¥ 42 XA SD K AAAL A AT R (T R ) A (35 R ), #AHEM K KRN 045 g/L o9 & 57+ 25 [10
mL/(kg-d)]# 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 A B AL 40 | IC 4 38 215
mg/(kg-d) 1A= 15 Z- A& P . H A B L[3.75.7.5.15 g/(kg-d) , A £ B F3H], AT R, BLMMEFTMEH R, HX 1K, &Y
10d, 23 TALAT EALS LT R A T RS HFESER RN —FE AR ETIE L, 55 TS5 R R %W
TG # ) 2 M5 35 5 M EAL RGME MUK A 2 i S R ym B AL A B 48 B 2R 4% P 5-32 & B (5-HT) K- A& & Kk oLAe
TPH1,SERT & & & mRNA #) & & K F, 5+ 547 K R BARHE S b 17 i B9 S M B AR T AL, SR B K XL MR
ANARREARE, SHAMLER, SHMBRRA—ME AR E RELEFT T AN TARAG YR ERRFZE M L5
H R REACBE A 28 fp 41 42 5-HT \ TPH1 & A 3 B % AR V7, 2 W 2828 SERT & A R 38 e (P<0.05 3%, P<<0.01) ; 94 75 75 1K
FF 40Kk FIB 5 3 4 TPH1 & & £k 2 W 5-HT &G Atk 3 £ F5/&, SERT mRNA £k 8 53/ (P<0.05); R iBEH
F R RA N TRMA SR, HEA LA LA, 55 B75 % A F 4L K R 49 Chaol 4544 . Shannon 35 43 % 2 4K (P<<0.05 3% P<<0.01),
AR T SLBRAT A B 5 S0 B35 3 ETWRA 1T KA &- & KAF A & Rikenellaceae_ RCY_gut_group 4 Bk 1 2 E R,
(P<<0.05 3 P<0.01), %5t 48 i5-F7 Tl ik 4p4) 2 228 'F TPHI 49 & ik 5+ L8 SERT #9 & ik R AR 5-HT K 2 & 0718 1 B
F4L, 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 (TPHI1) , 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<<0.05). 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 AVER , LUE SR E K HEE ST 18 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 ARE A 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, IR AL v AT A, HLk = e R0R 7 7 =Y
WEFE R, B A DI RE B AT | N R SR 1 g 3 R A 3R
L RUE SAE O BRI JORI A 28 PN 43 b S 241 5 IBS-D
1) R A B UIAR DM Tl A= R - - i ™ S 55 rh T AT B
IBS-D 1Y & i Bl il 22— 532 {4}l (5-hydroxytrypta-
mine, 5-HT) 2155l b () S ZEpp 2 i 2 — , HOKF
T vl 208 W sh 3G 2 | 8 RS I O 5 | kR
15, & FHIBS-D &£, 5-HT WA R 43 Rk
i % 0 &= TR ¥ 4k B 1 (tryptophan hydroxylase 1,
TPH1) . 5-HT #% iz {& (serotonin transporter, SERT) /]
U AN, W8 S Y v U E PR -
Jiti it 8 47 5-HT 15 55 A, AITTSZ i 5-HT 76 1%
TN RFRIEY, I, £ X%F 5-HT A 40 P G 72
55 1 T TRRE 04 T T SR s R A DG AR5 A

T B EE 24 XT IBS-D (IR Y7 M AF AL, i I
255 AR IBS-D IR YT Sk (1 A ., RS T A
RPHERCPHE DR HIP IR B AT I FRE B A
LA, ST IR YIS 19 R O, B RN IGSR I AR
IETE DR, WFFEUESE , R 15 22 5 Tk i 7 ik 4140
Hh5-HT 3R 5 K 2l 3% IBS-D e k", AW 5 0Ltk — 2
PRS2 )5 % IBS-D K B 45 1% TPHI . SERT M i i 14
FEECEVER DI h R 257697 IBS-D #2 i 2% |
1wt
1.1 FENZHFE

Sub-Cell GT #4 #1 Kk {¥ . Mini-PROTEAN Tetra % £
FHL UKL B iMark 2Y A4 . ChemiDoc XRS+AIEE/KE
A% 2 Ge ¥ A 55 [ Bio-Rad 23 7] s BX53 R IF B i s
I F H 7 Olympus 23 7] ; LC480 I 7 ' i o 3 A il 5
A (PCR)AUE H i1 Roche A F .
1.2 FEHRSIAF

FEE R R (645 200305 ) 18 1 b B2 27 B b =
Ber el i, G N At B B 25 2 R AR AR R A S

TEZED; 2024455 35 5 181

i s A VS 27 4 U7 25 0 0k ) W EAR it
22025451) 1B AT (4L 5 1 22032771) 40 BE Bz (41t &
22030251) (B KU ($t5- 22039011) ¥4 [ Jb 5T e~ 4 24
Mb A BRZAN R 5 D AEVR B B (FiE5- P854595, 41 95% )
W H 22 se AR AR R A RN W] 5 KRR 5-HT BB 4
P2 BN 2 (ELISA )R] & (4155 ER1463 ) ARt 44k
Yyl (HRP)Amic i LI E 405 1gG —Ht (4ik5 FNSA-0004)
P A R A R A BN ] s BCA B R B T 2
TR & (L5 PC0020) |+ ke A7 AR 401 - R P9 s Tk i
JiE FEL UK (SDS-PAGE ) il 5 (415 P1200) 30 [ Jb 5t %
SEERHEA PR T 3 %l SERT £ va fEHi AR (415 19559-
1-AP) AR H -3 i i S0 (GAPDH) 2 SefEHiiA
(Ft5 60004-1-Tg) ¥ 0 F BIL = 8 A= P55 RATBR S 7 5
G IR TPH1 £ 5e FEPiiR (L5 BA1449) Iy [ w73 1 1
AW T AR RN ) 5 i 5-HT 22 va B Hi 44 (35 20R-
2534) 4 [ 3 [E FIL 2 & 5 Ho 28 4146350 & (445 KIT-
9710) W) A 4 P25 3 A= W 4 AR I % A BRZA 7] s mirVana™
RNA 43 #157) & . TransScript”— &1L 55 — % cDNA A 1
7 & PerfectStart” Green i & PCRIRF & (HIL543- 514
AM1561 AT341-2, AQ601)#IlA [l Jb it e XA AR
HBRAF],
1.3 LI

SPF ¢ it A it SD KRR, /4R 8 (200 £20) g, 1 )1
b= 2= e sh By O [V RTIES SYXK (J1])2023-18]
BT A R B4 3% T 2 1 (21 £2)°C A X I B (50 +
15)% & 12 h /IR A S s N, B B OK B
AHFFE 7 2 AL B 24 e A0 B B3 4 W R v (52 B 4
5 NSMC {28 # (2023]013 5 )
2 A
2.1 HRAEHE

P V5 I 24 W) ) A BRSO 700 g, Jin A
100 °Ci#fl7K 2 800 mL , 511 30 min X 4 1%, & I & 5 H
FEUe AR B 0.45 /L (LAA 251t ) 25, T4 °C
A RS B 2 TR S B 2 B R R AR
30 g S FRT 20 g JOBEKZ 15 g BiXL 10 g(F£75 ¢), LIJK A
B B 1.5 g/mL(DAA 2550 ) 25T, T4 °)C TR
1o VUHEDLEL 25 RO TC ) BT 4R TRE T BE G 200 mg, DA
KRR BRI 1.5 mg/mL 250, T4 °C FARAE
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22 oA EBES5%RY

FTA KB GoE MR SE 1R JG , BEHLA A A4 (35
FORIXTRRZ (7 ) o s R RS Bk 12], >R A
T I 24 W HE 15 I A5 M U T TR O A vk T
IBS-D K USRS, BAREBRUNT < A KA T 2 FhOAS ] 038
Hi#2 2 d gy XN, JOoy XG4l 2 h #4
3 (45 cCHIK FRiiFEK 5 min) & R (5 °C¥e /K Hhifieik
3 min) 3 & 30 min, ZK-F4R3% 1 h(160 ¥/min) \ $H 5517
FE([FZ 6 H)24 h JRFE 24 hy IS L h, T3HV5 250
10 mL/(kg-d)WEH 1 IR, ELERERL 14 do #57 K B BLEF
ZE IR V5 | IE BE 9] 45 )2 5} (abdominal withdrawal reflex,
AWR) P43 =2 43, RIHEBI LI, 4 35 H 1ALk
B A BR B HL 20 R A TR 2 | DC 24 95 e 2 ( BH A X R R V5
B P E R, A T B DR K R
VC AR EL 25 15 mg/ (kg d)™ s B 2K P L s i
N5 N5 KRR B, 4390 T 15 27 25
3.75.7.5.15 g/(kg-d) (LIEZyH 1T ) HEH  BOAYZ A iR
ZH R BRE A B3R K 10 mL/(kg-d) . BFRMEE 1R, &
£210d,
2.3 ABR—BERREETHIER

A3 T RERLET AR S 45 20 AR IR 25 T TS
ELA R — P DL T s R T T3 H I R 3
K, wWmfE (S H1E) B SR ERE K& = &Rk
B — WA AR (SOE RS 45 25T ) )/ i (2 1
) KL
24 KRESHEHITE

TS A 25T AR T 5 , SRR IR KR,
TFOE I E DE 4R LIS 6 h 2 (| A V5 40 I T5 1R
=R XWEY, b, W% (%) = KA
A/ FATE 1 SRR (R 4 X 43 LAY AC A TEi5 i
BRUE) s TGRSR 15 30 E AR AT, A0FE 1 R (<1 cm) .2
(>1~2cm). 3% (>2~3 cm) 44 (>3 cm)",
2.5 KERMBESEENE

THEBE A 25 H ARG TG, KEES & OREE
K24 h, BT EPIEFEA LR (20 cm X6 cm X 7 cm) 7, ¥
HYERGE () 5 PR 20 WM S 4 A ELAT )20 5 om, 28
SR EAA IR KT IE R K AWR TF4r . 4 AWR
PEO3 A 3 4 CEIACS A, R B HD S 3 JUL PR i 20 4 5
B L) I, {0 s R BTV R, LATEAR A P AL
JEE (VAR 55 PN I e i EE )™
2.6 HEARRE

PN U BB I S 25 RIS, T 0.1% J36 B B 2 AR I s
TSR I W AR FE K R, B3 B2 i 4l U F 41 800
PRAFASIN AN o3 A 253 T o
2.7 KREHELRETLHINE

A AR A 20E &, S 2 B G2 i
KA YR AR At B R E, R
TR ER K FREE I 2 2L AR BRAR AL 1 O
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2.8 KRGHAEALH5-HTKFEHIKN

KA ELISA VAR . B4 K RS 8k &, &
A% SRS, T4 °CF L 12 000 t/min 5.0 15 min, U
T, A% e BEORA 7 170 6 16 BH B ERAE | (7 P Bl R AU A
MK RSB ZH 5-HT /K-
2.9 KREFHALATF-HT EERIEHE

KRR, BC2.77 IR 484 4 R
A LAY 2 KA, T 95 °CIN & %
VY 2, R IR A 52 Tk TP 40 min, A P IE PR SR
T BH TR 15 min; A 5-HT —$t (R 4 1:100) ,
F 4 CTFWFE R AR —H0, TR THE 1 h; 3k
W, UL DAB TAEWR {5, IR AN YL, 80 L BEG
G VA AR IR B A, A8 S B Uige , H-f ] Tmage J
AL 2T 5-HT 8 1 FH 2 (5-HT BH 40 3= 2248
RS A R )E XUZ MU (L R AR 6, HZ (A
TR, A AT R AR R ) o
2.10 XRLEHAL T TPHL . SERT mRNA Rik &M

K I SE I 98 A8 1 PCR LRGN o HUA$ 20 K B4
HYUE R PEBCL B RNA , 205 4 FERG IS , 2 I8
D7 3 75 8 15 B A5 7 oK H R Sl cDNA, FELL [ A
cDNA WA #EFT PCRY 4 . PCR M AARZR (F£10 pL)
£ 45 : cDNA #i47 1 L, Green £ & PCR SuperMix it 57
5 WL, 1E S5 W) (YRR ) A P s 2 B A R A )
Beit, l At SR A PR A BR S F AR, AR
G Ko PR K WL 1) 45 0.2 WL, ToA% K 3.6 pL, S
AN 194 °CTIAE M 30 5594 °CAEPE 5 5,60 °Cilk K /4E
130 s, 245 MEFR, L GAPDH N Z:, K 274k
P GraphPad Prism 10.0 #4315 TPH1 ,SERT mRNA [

PRI BE R LIS A AR e 7 IH— R Ab FE
1 PCREIMFEINRF=YKE
R A5 —3") 4K i iop
GAPDH 1EJi:GCCTTCTCTTGTGACAAAGT 102
[ CTTGCCGTGGGTAGAGTCATA
SERT IF1i:CGTGTCTTGGTTCTATGGAAT 126
[ ATGATGAACAGGAGAAACAGAG
TPHI 1E[7): GATGGTCAGTCTGGATGCTATG 8

fJi :GTCTCCTTGAAGTCTAGTGTGTG

2.11 KRBRZHAL T TPHL . SERT FEARIEHKN

K F Western blot W46, HU#$-2H K BR 45 i 21 41 0E
B INAH AR F# R 200 WL, Tk F#EEAZH 1 h, By
fit o BLHZ 5138, F 4 °CF L 12 000 r/min B.0> 15 min,
WCETHW . SR BCA R E FEHME S, T 100 °Chifk
10 min {25 PE, HUAEVEER 1, 28 SDS-PAGE 4 & J5 54 #%
BRI, DL 5% IR Uk s IR BT 1 h;
A TPHI1,SERT ., GAPDH —#i (F B 4 1:1 000) ,
4 °C R E 7% 5 L TBST 25 i e 5 5 min X 3 ¥k , il
AR ZH0 (R BEBE R 1:5 000) , 06 FWEHE 1 h; LU
TBST 2% M e 3 min X 5 W%, il A ECL AL &Lk W
o, B TR SR R 5 NS . SR Image J 51
AT 5007, LA EAREE 15 NS & 11 (GAPDH) 1Y 2%
IREEE HEFRR Bnd FHIERIEKF
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2.12 KREBEERHANRS T

TR YT W, PO B2 AR | DG 2 R
20 IS By e 0 i 2R B S AE 1T 16S IRNA T
TR, ELAAK DN R LV ) 2 P s 2 B A BR A ] 5
B, E LRSS DNA $2 S50  PCR Y34 Ko™ 2l
Ak I SC PR ARG B AN o R e 4 SR AT A 0 B
J& A5 B FRF 5 KA 1S 7 51 22 4% (amplicon sequence
variants, ASV ) = B F 4% ; 1 FH QIIME2 #X 4 Bk £ 4 ASV
MR T A A5 B Silva Eids PE XS AR P 91204 T Lhox
T, A QUMER 34 7B s AR 05 .25 53 B
(1) Alpha ZFEPE 43T A1 45 Chaol $5 44 F1 Shannon 844,
Horp Chaol 48 BS WRE 7 1 F &7 2", Shannon 48 4%
LRV (1) Z2 FE MR s L3 48 BRI R /5 , 00 17 38 DA AR 1)
Fo 5 BN Z R E R 5 . (2) Beta ZREPE BT AL 45 322
#3437 (principal coordinate analysis, PCoA ) fldf & £
4 R 43#1 (nonmetric multidimensional scaling, NMDS ) ,
AT & AKE 53 b 45 2 R 3 R A R 2L
213 SFitFEHE

K JH SPSS 26.0 Fll GraphPad Prism 10.0 0 % %5 4
AT IR . A7 G IER AT THE TR L X £
s R, Z AR LSR5 22530, i — 25 P LE SR H
LSD-t K 3 s NFFA IEAS AR LA M(Pos, Pos) o, 241
[1] Hb 5 R FHE S8 Kruskal-Wallis H ARG , E—45 B b
K F Mann-Whitney U5 . 557K #E a=0.05,
3 &R
3.1 KER—MERRGEETKILE

TR, 25 KB — ek O R4, DI G AR F 40 1a] Lk
2R RGE X(P>0.05) . WS 4A 2500, B
XFHRZLAN  Hor 25 AR BRI BRI 25\ 5 B 5 2% %)
R VBB FE ARl B A M A T IR G
JE PREAR, HH S A B 3 A0 IRt 2 AR
(P<<0.01) o RKZ5YTHl)5 , £ 2524 KBRStk
PR AN TR R B e | DR TR B 20 AV 75 2205 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 019082 5344063
REERRARA 2814312857 050+ 1.00° 2624064
FEEPARA  244314001 067103 510054
WETFEAEL  257£28.76 0294104 6062078

a: SAHIRLL L, P<0.01;b: SRR HA, P<0.01,
3.2  KREESISEFN A SR L8]

TERLHT , # AR R AR B RSN . SR
I, 550 B2 Pl A, A 20 R BRI V5 5 55 L N I e
PR T (P<0.01) . RIRAY TG, SHEAIL] LT
B, VC AR TR i 20 AR TS 28 7 45 i 20 K BRI IR VS F5 4.
PN R O V5 2 5 (IR R L B o0 ) 38 8 3B PR AIR (P<<
0.018 P<<0.05), Z5FRILE1. K 2,

TEZED; 2024455 35 5 181

2.5 -

a
® D
2.0 = 9 0
s i ¢
1.5 - v,
Iz ° £ b
ur | e
& 1.0 -
b
£ b
0.5 = i_l = |
0 1

I T m v vV Vv I I m N vV W
AT 24T AR5 FHi

T xR I AR 5 T - DAY AL 5 IV 5 27 IR a4
V IREZ TR AR AL VIS 2wt e SR iR, P<
0.01;b: SFRIZ AL, P<0.01;c: SHAIL L, P<0.05,
Bl BAKXKRESHEHLER(x+s,n="7)

w
1

b
°
b

=
=}
1

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

b
° O
R
ﬁll | |
l‘iHﬂ ‘
1 1
I 0 m v Vv Vv I o m N V W
TR 2R HULYIT BUR
T oXFHEZE s T AR T DU LRV B2 5 IV R V5 7 I
V Ris sl VIS 2y @il s a: 53 A L, P<
0.01;b: HHEAIL] i, P<0.01,

2 BHRKRABESBELE (xts,n=T)

3.3 B|AKREGARARETKLEE

B KRG AR F 5838, R WL B IRBE 7%
Tt9 S BRI 5 043 T L TR J2 o R A /0 i AR 40 i
T Pl Bt A8 A B T AL, 8 J2 S L2 55 A DL BH (8 R A
21 30 A RS 4 TBS-D By RE P i 3 5 i 1) 9 B A
ik S5 ULA3,
34 BAAREFELTS-HTKEREAFREBRLE

ELISA S 25 @, 5% BR4H Fe &, B RY 20 K B
A 40 5-HT K2 B3 T (P<<0.01) 5 AR A2
HOR , DE 4 L B 2] RS 2207 b il s R RES Al
2R 5-HT 7K P-4 i AR (P<0.01) . b sesi
P T AL 25 S - 50 BB A L e, AR 21 K &5 i 41
AUrp 5-HT & 1 PH M XS 50, o3 A va B A Tk,
5-HT & A BHPE R B (P<0.01) ; S 8UZH g, DL
YRR SRS Z L b R R A KRS R
5-HT && 1 FH M IR E e 301 , o A Ya Bl T4 /N, 5-HT
T A R 2 B (P<<0.05 8% P<<0.01) , A R4k
okt 2R ILE 4,
3.5 BVEAKRLEHAL S TPHL. SERT mRNA R EH
RIEERELER

5 X R L g, B A 2 K R 45 W 2 40 b SERT
mRNA S 85 11 3218 7K 34 1 2 P AIG, TPHL mRNA K
AR RIBARCEE B E TR (P<0.01) s SHIRIZ L,
VC 4 1R 5 20 AR V5 27K b R R R A K RS I 4

S
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EJi15 27 AL
ROk  JAE AN .
3 BARREHARFRETUEHE(HERE)

H1 SERT mRNA K25 1 G 52 7 IR A BR A1) i ek
K2 2 TF 5, TPHT mRNA (JF 75 205 16 7 & 41 %
A ) Je B I R I8 KO 1 8 3 R AIR (P<<0.01 B P<
0.05) , A Fl S, Z5R LA 5,
3.6 FHAXRFEEEHNTL
3.6.1 M ERE Alpha ZHEE T

5% B e, AR 2 K BRUPY Chaol $5%K . Shannon
FEBON W TR (P<0.01) s HAAIZE LA, DU 2k i 41
IR V5 Z2 )7 i 70 i 2 K B9 Chaol $5 %% . Shannon 8 41
¥ 5 2 RER (P<<0.05 3 P<<0.01) , $2&/R VT 4k IR & IR V5
B BIRE M IBS-D K R 8 A IG Z AR, dE R A
FasE . 4R ILIEI6A 6B,
3.6.2  JmiBERHE Beta 2T

5 21K BRI i 18 DA RE 45 R A7 E 25 5 (P<<0.05)
PCoA 5 NMDS 453 7 A2 50 Bt 2H AHER A, B
TCAHAE X3, 45 7R IBS-D K B T8 11 1F 45 48 ig 28 W 48 o
VCAEVS AL RS 22 e R i A T IR S A2 2
) , 2% B DCAETR B R 5 22 7 F4 g 1BS-D K R iE
FRERBEE S50 LA 255 LI 6C 6D,
3.6.3  JiB R A LA 53 B

I TR P 34 b o 32 B2 Sk JEEBE TR 1] Firmicutes , 5LFF
T4 1] Bacteroidota .22 JE T4 ] Proteobacteria  JiTZL I | ] Ac-
tinobacteriota, 25 4 UL 7, 5% BEZ L%, A AR 2 KRR
J T8 AR HJERRE TR TR X R R N AT B T AR X

FRE 27wl it
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A G LA
0.6

o
=

5-HT & [ B %

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)

1oL I AL 5 I DC AR B 2 5 IV - V5 B I kL 5
VSRS E T PR AL VI VS By 0 6 L s 5 0 R AL LeAE, P<
0.015b: LRI oA, P<<0.01c: SERIALLEAE, P<0.05,

4 FBEXRREHAR[/HS-HTKEREARKER

b %

FRERE FTH(P<0.01)  WAFFE T TAIX EEEAH 1T
s SR R, VRAETR B 2H T By s i R
S T TR P SR RE TR TR 2 3 BT IR TR
Xt F B R (P<<0.01 5 P<<0.05) , SUFF I T AR AT 3=
FEA TR FEEANE 1 (IS )

JE KPR AT D 2 R LR AT IR Lactobacillus |
W IR #E Prevotella , KT %8 Escherichia- &% [
¥F 1 J& Shigella . ) ¥T T8 J& Bacteroides . Muribaculaceae
S EE R ULIE 8, ST B F A, AR A K U O R R
LR AT 1 &  Muribaculaceae 0% F & 3 T %, K
W FT R & - 588 [CAT T & | Rikenellaceae RCY_gut_group
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