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Abstract: Objective: To investigate the effects and mechanisms of Morinda officinalis How. on the gut microbiota of
chronic restraint stress (CRS) depression model mice. Methods: Eight-week-old male Kunming mice were randomly
divided into six groups based on their body weight: control, model, fluoxetine, and M. officinalis How. low- (25 mg/kg/d),
medium- (50 mg/kg/d), and high-dose (100 mg/kg/d) groups were established. CRS was used to establish a mouse model of
depression. Depression-like behavior was observed using the sucrose preference (SPT) and tail suspension tests (TST).
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Morphological changes in the liver, kidneys, and testes were observed using hematoxylin and eosin (HE) staining. Serum 5-

hydroxytryptamine (5-HT) levels were measured using enzyme-linked immunosorbent assay (ELISA). Finally, the gut

microbiota were analyzed using 16S rRNA gene amplicon sequencing. Results: Compared with the control group, the

sucrose preference rate of mice in the model group was significantly reduced, tail suspension time was significantly

prolonged (P<0.05), and serum 5-HT level was significantly increased (P<0.01). This caused varying degrees of damage in

the liver, kidneys, and testicles, as well as gut microbiota imbalance. After the intervention, 50 mg/kg/d M. officinalis How.

showed good antidepressant effects. Its sucrose preference rate was significantly increased, and tail suspension time was

significantly shortened (P<0.05). 5-HT levels were significantly reduced (P<0.01), liver, kidney, and testicular damage

returned to normal levels. The abundance of Proteobacteria was significantly increased (P<0.05), and the abundance of

Oscillibacter, Eubacterium_xylanophilum_group, Kurthia and unidentified bacterium were increased (P<0.05). Conclusion:

The 50 mg/kg/d M. officinalis How. regulates gut microbiota imbalance and improves depression-like behavior in CRS

mice.
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TARSE S b i DL pl R fi 2 —, S0
HABRYY 2.8 fC N, EERI M PR ZAE | FF2E
TELEILVE NI TIRESZ P L I M AR B A5, FEAE = T
T3 SRR A A SR C 28 gt
FE T ILHAE, (B S EEMABIE B DN LHI AR A . T
RSk, WG P 2H S A B AR RS A58 11 A2
Ll b AR S E A 52 iR . il - E -k
i L) 32 38 7T BE S SAMARLE 10 K A FR JR . 1
TE A E RIS PG IIAIABAE 1) 2 J8eE, AR UL REIE L
KL N IE LG | TR EE A | RS P
235 38 JOT A% 33 TR A 5 V- 195 K 5 ) iz T T AR 0 AT AR
AW A UEERY, i A R TS 45 . R
ICIZA —ERISE, AARIESRAE T — BT ERIRY T
B

H AT ARAE V& 7 LAVE B2 oy 3, (B BRI 32
R gRNT, A 2550 andg Jy v 24 | i B2 N e R
(Morinda officinalis How.) X H & M a4, B 1Y
WK 2 LSO 2 . SR 2 RIVE T A A
s A R E AN E WSO LR 25 B E Y R
RS FHAER), AR ERRE A, TR AR 2R L
AHEBHANE | SRATEE . AXUSRIE . B R SE ThRL,
TEFRIE g 7 Wb X540 ) iz, e R4 252 1,
TR 5 A RIS . BRI 55 2 A= TS P LS
XA RGE . OIS RGE . B8RS B ARG A R
YERGUTAERHERIFEIT ARk, MR G IE
A AEDTINAREON A2 B AT THY DG, (HHAN R R
5 RSB AE—E I . Zhang S5 £534
TR THPAB AR BRSOV O R, KA HRIE
R AT 2GR 10~300 mg/kg. SR, AN [R5
R i 1 B B S W AP AE — 3 22 5 . Chi 451
K 50 mg/kg ELEE R ] Cyanobacteria [ ]J3E,
0 41 Anaerostipes. Lachnospiraceae incertae sedis .
Oscillibacter. Prevotella. Proteobacteria, Streptoco-
ceus SFEREPCMARYE o 1Ml Zhang 50 T TA Sy [
1k K (50 mg/kg Al 100 mg/kg) 7] ik 35 FEAK Clostri-
dium_sensu_stricto_1. Turicibacter. Blautia. Prevo-
tella 9. Lachnospiraceae UCG-005 W OEE S, m

100 mg/kg BLEk R0 i3 C. butyricum K AFHTINAR

FABRE 1Y) 3= ZEE0 R 3 S R, DA YR
MBI 5 Il PR B B 3 E G AR, g
PEHT 44 Y 3 (chronic restraint stress, CRS) ‘# /E 5
AR RAE I AR 2 —, XASHUINAR OB R Ek R
Z BHABERBISRmAUE! Y, Hitk, A5 T3)
YIss, A 50 me/kg EAMPRISHERIE, BAEBRE T A
[FIFE LUK CRS FIVERHE AL/ )N BRI 18 BRI (14 52 )
T FAILH, SHHPARAE (T8 5 A AP B2 24574 97 SR i e it
LR -
1 #REE%E
1.1 #RSEE

fR R MErE /N SPF 9%, 33~36 g, 8 JE#%,
30 H, WL 4k i@ Fl 42 SL 50 sh W 58 R G R A H)
[SCXK (#i)2020-0002], #% & GB 14925-2023 525
IR K B Y AN KOG F 2 L B s i +a e =
DLY(FERL & 7020061398 5 ) B SR BEATIH SR, Fi
WSS 5 H/%E, Asb/mEPER (12 h/12 h), A e
IK, HERFER 2342 °C, IR 50%+5%; ELEk RH

W (98%) VG KR AE AR AT A 75 i
PEIT(98%) g2 PR AR R AT B 7 5-

O (5-hydroxytryptamine, S-HT)IiX & mE Rl
A TR SE T 5 95 AR 2R - 21 (hematoxylin and
eosin, HE) Yk 1 e oo LRI A BR A F] o
Axiolab 5 TL A= 4 W i Ee FEE ZEISS &
]; Histo Core Arcadia H BUZHZH A3 H,. RM2235 AU
A 1547] L. Histo Core PEARL #4351 [ 37K
#L. SPECTRA ST %4 A shgttadl Pk REMES
() FRRAF]; PPI-A B HL. TPI-A HiPfEH-HL
a2 CHE M) B P 2sR B A BR A .
1.2 LWHE
1.2.1 CRS #PHR/ N BUR AR ST X2 4320 Irib X shd
S P FRAC S S WA A S B A5 23 51 Sk [
Al HES . SYXK(#:)2023-0002, /& Hi#t 5 IACUC-
LYZ-2024-003], /DNEUEEMNPHERSE 18, BRXTIEZH
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HRLRIFRAL, g/ NS5 SOk [12] #2537 CRS AR
NERASEHY, PG 12 em. EHAR 3 om P ] B 119
Z ALY T, 6 h/d, RG] [E 2 T 9:00~15:00,
2 28 d JEHARTERENLSY S 40, AR 5 I, 43 AAR
2H, SRPETT4H B AAERRRPE 7T 3.3 mg/kg/d, LR KT
TRLH MG . . v 3 4, S0 AR B S R R H
) 25, 50, 100 mg/kg/d, LI ETTHHFEE 28 d. Mk
/N B FRAE S i 1 S B B s i, AR 2H A0
LR L 20 T Ak .

1.2.2 ABEEAT ARSI 259 g sk H RpEf 7
WKW 45256 (sucrose preference test, SPT)!U, 4%
ZH/NERUE TR R BRI T A AR, R AL 5 1 d
SETCE PIARTZK, 55 2 d BN 1% EERIK AR
K, 5 3 d PI B R B, 45 4 d 28 EUK, 56 5 d ilE:
FREUAT 1Y) 1% HEK AR K, 45 6 d id s Rk i
B o B AT (%) =i K Ul 20 B/ CREBE K yal 20
KK ) <100, 7E SPT 33 b B Bk 78
JB S IG; (tail suspension test, TST) !4, F B FH I A3 K+
FRUR e fE R 2 I, Sk Bk m R, ATt
6 min, iC5%55 3~6 min (WS LR A E]

1.2.3 HE 30, APEREEA T oA 58 il s 12547 HE 34
A, WA /NER, I ST 1% S0 22
(40 mg/kg) ERRITIHE, 20 0TS 4% 2R P REAIE
BRZZ P, BUR . B . S2ALIA 4% 22 58 W I v I35
XE 48 h, 4 C £-f7E. BUEVIGFIINT. B, S g, &
AR B K IZ 0, AL S, YA PILY A, A
JE 3~4 um (AT, B)E 3 pm, SIUE 4 pm), EEHE A
AGL LYo, e R Fan R 2R 3 1k,
5 min/¥R, KK B T ICK LBE . 95% LI 80% 2,
I, 4% 1 min, HR/KHPE 1 min; AFRAKRZEEIA 1 min,
IARZFEYL 5 min, HHKI/KBE 2 min; ThER 2B 55
1t 8 s, HKRI/KPE 1 min; iR ¥ W iR ¥ 1 min, H /K
¥E 1 min; 95% 2% 1 min, 2L YL (% 2 min; 85% &
B30, 10 s, 95% ZWE 1 min, JC/K ZBE 1 min; —F
K2 K, 2 min/IR . AR IR e AR 4 A U
SIS

1.2.4 ELISA Al /NRIMYE 5-HT K #5470
BRI AT S0 O IE UL 2 mL #F4T ELISA v A6 1o,
SRR T2 RS 1 h 5 2~8 °C T L 1000xg 25
> 20 min, BB ER sl aie . B
BT IbRHES 50 pL, A=W EPUE TAER 50 pL inA
XN BARHEFL (400, 200, 100, 50, 25 ng/mL)H, 7E
FE AL 25 2H i A AE M R PUEL TAEW S 50 L,
UL, 37 °C WEH 30 min J5, KFLINTHH BRI,
B 30 s I, YEbR 5 UK FEROK YR BT S I SE AN
AR SRS T AR 50 ul, 37 °C ¥ F 30 min
JEURYE S WK, AT IS S LKA AT AL B 4%
50 uL, e BB, 37 °C W E 10 min; 1545 HEFLAT
4 FLH B b S B B A FLINZC bW 50 pL, TER
HRY 450 nm P71 10 min PIARFEEEECEFL OD fH.

1.2.5 [ZIERRE 16S rRNA KK 35 1) 547
25T LSRR H IS A4 /N BUBT B 4 81/,
TUKRAE, B DI AR IR /] 47 168
rRNA MM, #AEWF: {2 E DNA $2 025
“ M/ B E H R ELE. DNA, 1 Nanodrop( Spec-
trophotometer ND1000) il &2 JLk B2, il i >R FH 43¢
FePET 14 341F/805R (55 14) 341F: 5-CCTACGGGNG
GCWGCAG-3', 805R: 5-GACTACHVGGGTATCTA
ATCC-3") XT4HEE V3/V4 XIHATY 1, 1 52 5.
98 °C 1 min; 98 °C 155,58 °C 155,72 °C 155,25 14>
fE¥F; 72 °C 5 min; 4 °C 47 P v Br&Emiekal
b5 FiEAT PCR 7944, A 2 IR, &7 W H
Nanodrop E . M)F>K A Illumina NovaSeq PE250
BT MR RS, 41 trimmomatic PE 15245
HOTH, KA Qiime 2 #HATHMHT, AP WP A
5+ (amplicon sequence variant, ASV) &¥FhiF RS,
BEATHT ASV table BT AEXT E & . Alpha Z4f
£ Beta ZREME DL LA A] 22 52553407 .
1.3 #IEAIE

A S FIr e M Ge it B a4 A Y SPSS 20.0
GEi TR B, TR A T B AR B ahr i 22
(Xs) TR, SRR E 7 2255 Wride AT LSD K Ak
TEZS ST AT AR WIZH [A] L3R Wilcox BRANKG S, 2
ZH ] %% FH kruskal-wallis #6565 3150408 43
EL (%) Frm, SR ¢ 5. L P<0.05 2R A58
SE o WM NAS OD {Ef# ] ELISAcalc k140l
U /400 A R e B AR R B L i 3 T A ) B Ak
I APEXBIO z°F- £ (https:/cloud.apexbio.cn/#/
dashboard) 4358, Z5EIH R 4.
2 RSP
2.1 B#EXRXT CRS HIEB/NRIVAMEI T RS20

£ CRS sh <A v, SPT & FH T i Ft gk sl
Z U TST FHFMEA T M4 BURZS!Y . anlE 1 iR,
55X AR b g, A AR 2l N BROVE K I U R TR T
31.55%, =B F 1L ZE K 71.34 s(P<0.05) . 5%
TWE, SEAI i, T T4H /s BROVH K fm 4 2=
FHE T 29.13%~35.91%, LB Hr 1A ] 45 5 48.17~
54.00 s(P<0.05), {HZH [A] JGHH s 25 55, 7 B4 5 R P )
DL FEGE SEVETTABEE . X PR CRS 7]y
175 T/ N U BUAAEREEA 720, AR sl B el O A IR A
AT RIS . Pan 451 WS R IS4 5 N K
FUAB/INERZE T BV R S, WK ey BH S T e, B
LERSTRTEE AR5, X S AT IR 4 R — 3K
2.2 BEKRXS CRS #IB0/NEAF. B 2AEESEN
A1)

S BH L AN A IARAE S H UL e 8 4 AR
B, AR, OB K BB, Al SRR T
fEo Bk, AR T B . SEAUB S AL T EE
B, HE g g, 557 R4 A b, A AUZH 2R
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Fig.1

Effects of Morinda officinalis How. on depressive-like behavior in CRS mice (n=5)

T SR AL, P<0.05; SHEAIZH HAs, *P<0.05,

HavE HAHPERAL, i S228 2, Pk, tHEL
SEGEARIRSEE 2B); B/ IVE L B2 AR, 1A ER
ARG Z (5] 3B); SEALADRS/IME A BEAH MO R i, 2524
AR AL ARG T HEAR 2R LICRR, S LR BAh 4R L 2
AEWIR (8] 4B) o ECRTHUS, BF. B St
T, T I SEY SR AN ALK Aslds, IFRasa T
TEH (E 2D~& 2F), 5 LA BRAR i (1€ 3D~ 3F) Al
SEFUI] BTG A, AR/ NE AR 22, AR A HE
A TAFE (K 4D~ 4F) o X PERIMAR AT [/ Rl
BEE L SEAURRARR EE LS, R e it .
BEA A BV R A R | T2, WT RBIE T 22 A AT

A A SR
KXF CRS HHB/INFUTFHETE 527 52 1] (n=5 )
Fig.2 Effects of Morinda officinalis How. on liver morphology
in CRS mice (n=5)
TE: A X2 B: BERYL; C: 30PG 7T 415 D: R R ARG 5 205
E: MR i 25 F: DR @R B2 (— ) ARIRIRSE; L
HIR=50 pm, [ 3~&] 4 7]

Fig.3 Effects of Morinda officinalis How. on kidneys
morphology in CRS mice (n=5)

Sk o e PRI i NS i
Kl 4 DR CRS AR/ SEAUE 24 B350 (n=5)
Fig.4 Effects of Morinda officinalis How. on testes
morphology in CRS mice (n=5)

NN A WA R U IEIRR AR Y, DA RE A E AR
P TR SRR 7, # N EHER, S m AR A RE 1Y
YEH.
2.3 BEERXY CRS #MB/NR A 5-HT 7K FHIFNE
5-HT Z 5 LA LIRSS IHL RS
Wb ARG ANRI A PRODRE, J&—Fh S HARAE R UIAH
KM BRI AR 22326 ST Y WIFSE SR, KAk h 5-HT
LG HAT4 5-32 3 (6, 2R (5-hydroxytryptophan, 5-
HTP) 7KV, TESNABGE 14 K A= ke v k& 4% d 254
JHUO22 SRS 5-HT KPS 3MARREAR SCHEAFAE—
SEGSL. WNIE 5 TR, ABERUZH LS 5-HT 7K AR

2501
— B3
2 2007
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K5 EECRXS CRS AR/INEUINE 5-HT ZKF-HY 5200 (n=5)
Fig.5 Effects of Morinda officinalis How. on serum 5-HT
levels in CRS mice (n=5)

TE: 5% HRGLH AR, "P<0.01; SAAILL AR, "P<0.01,
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ZH 5 85.15%(P<0.01) . 251 T)5, THigH 5-HT /K
S AH AR TFARRILH (P<0.01), B R H s gl S5 %
REZH | FEVETT Al BT . X R IHANAR AT T s 5-HT
IR, Hh g EL R AT HAR AT 2 R K. A L
5-HT =% HH 178 PR o W8 4% 2 i = A, IAR /N BR
IM¥E 5-HT F+5 vl B85 17 18 BE HE IS )8 25 VI AH 2610,
HhF LR OR AT BEE o A I B R I 5-HTP &
A%, JH S 5-HT G, —3% R 5-HTP BEifid i
v G B AR5 5-HT, M A 3T aR e Y,
2.4 BERIT CRS H1ER R EAE RS2

2.4.1 o ZFEMESHT 30 /NGB RS =
H S RS 3040973 35 B s, >98%, M F
RS IIAE 0.06% LATT, 1) B4 (4 S 255 o g
{HETSATE Q30(=80%) L E (52 1), RA ACE,
Chaol. Simpson, Shannon 35324347/ 5 i7 iE B B
a ZFErE, Hitb ACE. Chaol #5880 YA 325 3,
Shannon F11 Simpson #8§ # 0 R R 24 PE. SXT
MEZHAH EE, B4 ACE. Chaol 35 B % 1K (& 6A.

1 SN ISR 18 BRI i O

Table 1 Sequencing data of gut microbiota of mice
in each group
BR R e o Eoc IHERI0
X HRZH 1 99427 97971 52.90 93.20
XFHEZH2 106543 104948 53.45 93.24
X HRZH3 102102 100636 52.98 93.29
XFHR 24 104358 102856 53.67 93.56
xRS 109488 107807 53.36 93.14
AT 1 96243 94816 53.47 90.65
HETZH 2 92043 90650 52.89 93.11
AT 3 104553 102854 53.27 93.34
HETZH 4 105092 103550 53.85 93.16
TS 102362 100830 53.15 92.27
FPGTT4LL 94167 92670 52.83 92.00
FPUITEH2 104193 102641 52.88 92.62
FPYITEH3 103292 101709 53.10 92.38
PG4 82447 81178 53.81 92.07
EVMER 83361 82077 53.77 9232
A4 114091 112361 53.97 93.54
fGeH2 114123 112317 53.59 93.20
fGrE4E3 115078 113281 54.12 93.36
G4 117633 115988 53.54 93.25
GRS 121428 119509 53.33 93.28
R 114121 112363 53.04 92.77
2 2 97889 96433 53.70 93.27
RRIEA3 112186 110515 53.52 93.08
hRlEH4 109101 107527 53.60 93.59
S 99089 97627 53.36 92.18
A 92255 90760 52.83 88.85
EAEL2 115932 113827 54.41 92.21
iRk 83016 81517 53.04 82.79
A4 102334 100889 54.45 92.07
LS 90181 88866 53.17 92.11

& 6B), Simpson. Shannon F5%(7F}5 (& 6C. & 6D),
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- = #
B
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400
300
B BB B B B
F&F ST S
& &
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W
(=1
S
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4"% §® /\“% y/\’\%’ @“% @/"‘%’
@‘3 )%‘j‘y \ %\@” ,4;3;‘3’ ,‘%\@”
SRR
K6 oZkEDHT(n=5)
Fig.6 Alpha diversity analysis (n=5)
TE: 50 HRAL LA, "P<0.05; SR 2H LA, "P<0.01.
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{HPRLH ] 0 35 25 55 (P>0.05); AT T T H)A, LA
¥R BOA PN, A0 5 XT AR iR e W M 2E
(P>0.05); LB R TS, IGFIEA L, FIRERE AN
2 BE W N, JE LA ACE. Chaol 5 % 7+ 75 W 2 (P<
0.05), Bifi I 534 s 2HFEEAE KA, {5 i) s 2H 5%
FRZH | RPET TR . SRR, MARRE I A A
BT o R, AKF & TR AT 350/ R 18 1A
HEZAEAE, (H B S BN Z2 AP REARR, T Hh 3] i L 3
KA/ NRIFHE RAE o 2R SRR /NS
2.42 B EAEIHT B EAEE TR LA A Z
() Z e AR LM DL S ZH R4 Fp 2 B 53 A 22 5
PR . A FEAS[A] Bray-Curtis FEES S5 R Bos, &4
B RV R 7 W, UM 22 5 BoA ]
A (P=0.00036, K] TA) . FEAESFHTA R (K 7B,
7C) A H AR R E S AR RE A5 v, L B RR
Hh L A S BB 25 AN, IR R S A
HUZH A7 BH 43255 B HH SRR i | v i S o i
ZH AR ZE AR, ARG rhofl a2l SRR A
25 AR 2 4E N (non-metric multidimensional
scaling, NMDS) 43 #7 45 3 ( [l 7D) fi 7R Stress=
0.11901<0.2, i B 1t &5 2R T LA o if S e A S 1]
)22 SRR R . AHRIPE 53 #r (analysis of similarities,
ANOSIM) 5 R 7, 4 0] 22 55 W35 R TN 22 57
(P=0.04, &l 7E) . FEASRIE M (K 7TE) &5 R R,
LA TAIREAS BRI S35, b DLl AP b 2 S A RILH
Z AR B e, o FRZH S AR ZH 2 W] R B s, 1d N
HIpE 2= S B s TaRPE VT eH . BB ok Hh gl 5 %0
REZH ARSI, EHTSRUPETT . rh ) B R T 10 AT 3 4
BN B 8 R HE S VA, Al R B RIS . X5
McGuinness 252 IfF5E 45 R —3

2.43 [, JBAFOKFERE AR 7] JR AR
KPR S LUK X CRS AR/ N B 1 B FELE A 5%
ma], AR IO RRE S BT AR E I Z M Gk Mk . 78
(7K~ B, ZE/NERSmIE A 3 FROCEGRRE (FFE>
1%) , 43 % & Firmicutes. Bacteroidota. Proteobac-
teria, H: #7 Firmicutes. Bacteroidota 5 &L EU Y 95%
LI I, Firmicutes/Bacteroidota(F/B)#%) ¥Z A x4
FRIE R IR SRR, ARy W 1 s A0
YRYT RN T T BB AR IR T, S X R4
(1.71) b, F8I4H F/B FEAB (1.50) BEAIR, (ELFIZH [H]
Tk 25 5 (&l 8A, P>0.05) . 25 T1il)5 F/B HfH
FhE, B R B4 (3.56) 2 35 15 (P<0.05), 35
PEITZH(1.79) ek R (1.84)  #5(1.76) R4 5
XTHEZAHEUT (18] 8A) o X FRHIIMARAE n] B 7 iE P
ST, 2549 T Tn] (il i 8 TR AR I 22 IE RIS, (H
AR L s R AT BN T A iE B HEZE L. Tsai 552
WY R BRI E P 7 o6 18 35 W TE TR HE F/B LUABEREAIR,
ZHURIBYT G LUERS N . AT TP IARES 2 i %
BB AL RS 7 1 RIE IR I B A RS
S, FRPG VTR A R P R K AT A L R 1 R,

TR A7 T SAE T AR AFED TRV E IR S50 B AH UL,
LAY ZH Patescibacteria = J& % 55 ( P<0.05) , Proteo-
bacteria F=E RN (P<0.05), TR PH 7T 40 AL R H
FHERZH S X PR JC i 25 25 55 (18] 8B) o X R FEPUTT
AR EL I T ARG iz 1 TR A U], R AR
B . Patescibacteria R4, = Mz iE 40w B
FeLrpr IR I = RIRIE TR, TENRTE AU
LREAME R EIAE T E AP, Proteobacteria /S [ fi5
REEAAE AT, TEAARAER" | P8 AN AT PO A2 B N2 v
BERGIN, MBI RS i R P ™ 20k 1 R R
ROV rh R BEREAR . ASHESE AR /) B BE Pro-
teobacteria PRI 575 F 00, T BB 5 1 E R AEA ¢,
TERMENIE H Bacteroidota X5 Proteobacteria 1] BE Y
HEe4 bt fnil, 54 T R4 Patescibacteria AHX 3=
BEBE M, PEWT R E 2R R A A . PRI, R
o PR R n] BB a1 Proteobacteria [J=EEE, T4
Patescibacteria [ ]85, ¥ANAR/N R EMAEY
B, S IE AR

TEJR K b, R/ INBUE A 13 R OCHA T
(K 8C, FE>1%), 473N Lactobacillus. Muriba-
culaceae. Lachnospiraceae NK4A136 group. Alisti-
pes. Bacteroides . Prevotellaceae UCG-001 . Allopre-
votella. Clostridia_UCG-014. Rikenellaceae RC9 __
gut_group. Prevotellaceae. NK3B31
group . Pseudomonas. Oscillibacter, FEFAXTFEE 2
SRR BT 10 D TEAE B, 5XT BRZH e, A
21 Alistipes ) 25 T (P<0.05), A2 (CRAE L)
Bacteroides. Oscillibacter =E J& i 25 B Ik ( &l 8D,
P<0.05) o X FHIHIABAE 7T 228 Jm K - IE AT 2H
Ji&, 1 Alistipes(ZEJE>1%) &5 EF A . Alistipes 7]
FEAENS|E, SEE A R, A IIE 5-HT GEAR ST
BI85, S5 RTET 4t . 45 B . O A B AN 4
B AN HAB TSR AT G, TEARAE AR HHEE G
BEAEFICY S SIABLE S8 AL JORE SOV AT O, KM
PRI R T N L B R, AR TR
RN M I Dy e B A A 22 22 e, LA gk
SRATHEM, BRI v Alistipes S5 T RAEAI K, It
ARERAEICHE o 25 T FUS ARG 5 1T AR |
AR IE B HES YR, HL IR PG T ZH A B il S v ) 2 T
PEFJEERUT X RRLH . SRR PO, AR ST T4 AT
B R R g2l P Eubacterium_xylanophilum_group.
A2, Oscillibacter £ (& 8D, P<0.05) . XK
B Z59) 1 F0n] 3055 g R HE S V8], v i D sl R T fel
WA B TIE W/ NR o Oscillibacter 1] 7=
A B A TR ) AR, TR -2 A TR [R5
Yy, AT LAY p-Zd B T RZAKRGE G, = S RGEM Y
22 UG MEB.  Eubacterium xylanophilum_group
WA R RSO EENR IR A= 35, 2 S5 1B B DI RERY
AEFRFRT R . L5 DL EAIR AT, vhon) i ek
KAl GEE BN L iR R LA SS Alistipes TV

Roseburia .
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