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HWE BB WNREAmEFTHYHIAS TN AT 2 BRI A I AR B F i BB R A,
Fik  RI2 R RIR AT AR B 2t 86 1, RAALL A XIR A Fext BB, A 43 4], BT ok
ROREeb £ FR (BAH) BT, FH2R, FRAVTFENA; REATEAFHKES LA MEF
B, PHER 2R, BRA1R, TRAEH A8 A, WRAAETH G EM ot (FPG), £k
# (2hPG), #a &8 (GA), awmii4% -6 (IL-6). CREEZEG (CRP), & EMK (5-HT), &
FRmipArE £ (HAMD-17) 35, #WAF A+ F & (SDS) ##4. T EiEEFE5 69 £, @it 16s rDNA
BN P A A A OUT e, ZHBIHBEREZFABRRTEESSFFN., GR RKLEAANKIT
80 B &4, KIpsafext IR 40 4], HAMETF AT, 7 e ma ey FPG, 2hPG. GA. IL-6.
CRP &K F 3 B 4% (P<0.05), 5-HT &K FH & (P<0.05), & X321 GA. IL-6. CRP. 5-HT #) % &
F2E A BT AR (P<0.05), 5 MR a4 7 /5 ik, X340 HAMD-17 #8 4. P EIiE4E AR 539 A%
(P<0.05), Alpha % ¥-M45#1 27, 7497 & X% 20 Shannon #4544 .Chao #4& . Ace 5439 % (P<0.05),
Simpson 35 # %1% (P<0.05). Beta $ # M5 B, BHF G RBAEEMHEMRENBEZLG > HILE Fo
MR MELAEZEAEND T, LefSe £ F oM R o, RBWEHFNEAAMNEFBN. TANEFEA
ONEZFHE, HrrBar diark £ 2RI AR H 1 (Firmicutes ) 3+ L, B HE 17 ( Proteobacteria ).
WAFE 1 (Bacteroidetes ) & TR, 58 RIAMMF4LI5 7 5% A LR E 2 BME Rgma st 3 AR B 4
W FRgEIR,, HAUE) T A5 TR K e aa e R T K- . _E9R 5-HT JREVARR Y Mid AAEA % .
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Effect of Chaihu plus Longgu Muli Decoction on Intestinal Microflora of Type 2 Diabetes Patients
with Depression LI Yu, CAI Xiao-jun, WANG Xue, LI Hao-jing, ZHANG Zhuo-hui, WU Yuan-yuan,
and WANG Qin Department of Endocrinolog, Traditional Chinese Medicine Academy of Heilongjiang,
Harbin ( 150000 )

ABSTRACT Objective To observe the effects of Chaihu plus Longgu Muli Decoction ( CLMD ) on
intestinal microflora structural characteristics of patients with type 2 diabetes mellitus complicated with depression.
Methods A total of 86 patients with type 2 diabetes mellitus complicated with depression were randomly
divided into the experimental group and control group, with 43 patients in each group. The control group was
orally treated with flupentixol melitracen tablets ( Deanxit ), twice a day, one tablet in the morning and one tablet
at noon, the experimental group received Deanxit combined with CLMD twice a day, one bag each time. The
intervention course remained 8 weeks. The changes of fasting blood glucose ( FPG ), postprandial blood glucose
(2hPG), glycated albumin ( GA ), interleukin-6 (IL-6 ), C-reactive protein ( CRP ), Hamilton Depression
Scale (HAMD-17 ) score , Self-Rating Depression Scale ( SDS ) score and Chinese medicine ( CM ) syndrome
score were compared between the two groups before and after treatment. The OUT number, diversity index and
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differential flora of intestinal flora were comprehensively analyzed and evaluated by 16S rDNA high-throughput
sequencing. Results Compared with before treatment, the levels of FPG, 2hPG, GA, IL-6 and CRP in two
groups significantly decreased after treatment ( P<0.05), 5-HT level increased ( P<0.05), the improvement
degree of GA, IL-6, CRP and 5-HT in the experimental group was better than those in control group ( P<0.05) .
Compared with the control group after treatment, HAMD-17 score and CM syndrome score of experimental group
significantly decreased ( P<0.05) . Alpha diversity analysis showed that Shannon index, Chao index and Ace
index increased significantly after treatment ( P<0.05), Simpson index significantly decreased ( P<0.05) . Beta
diversity analysis showed that after treatment, the distribution location and quadrant range of intestinal microflora
in the experimental group changed significantly compared with the baseline. LefSe difference analysis showed
that there were 4 differentially divided phyla, 7 differentially divided families and 9 differentially divided genera
in the experimental group before and after treatment. Compared with the control group at the same time, the
abundance of Firmicutes was mainly increased. The abundance of Proteobacteria and Bacteroidetes decreased.
Conclusion CLMD can effectively improve the clinical symptoms of type 2 diabetes patients with depression,
and the mechanism may be related to down-regulation of inflammatory cytokines, up-regulation of 5-HT
concentration and regulation of intestinal microflora structure.

KEYWORDS Chaihu plus Longgu Muli Decoction; intestinal microflora; depression; type 2 diabetes;
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PRI NBERY 243%™ 20 SR Bl E S S W SR 2 2k K
Ji B ST fE s R, AT SO PR AR A A ) g
T R A8 RN R I AE I R 1) e A 3R U 4 R B T
R O AR R A A AR AR A TR DR T, TR
SECHE T ANARE o W TR A S A AR
FBW SASPERAE | WS R APT . EACFE RS L
LR 1A T R AT B TR Th Z5 A A i s 10 AR S R
M, A4 ¥ — B — ki %l ( microbial-gut-brain axis,
MGB) 585 IR 5 IR (diabetes mellitus with
depression, DD ) [ L REIFHC, 140
L F- . el S R AR = 0 2 I T e W 5k
IR 1) XL B 2R Y S A o © 70 RIS R PR, 2 A
PRI E A BT A 6 (interleukin-6, 1L-6) £l C
W ( C-reactive protein, CRP ) 7KV 5HIAAE
RAG ™ E AR S W IR A OGP il b A
HefgIifR ( short chain fatty acids, SCFAs) Hy
BR A FDOSUBE AT o B, ] S RRAIG 2 BUE PR R
FFARIE S AR AL 21 & 1 ( glycated hemoglobin,
HbA1c) 7K ™, M MGB filif B 15N Jghfig, LU
Jig 3 B A R T TR 0K Ry 2 RUBE R 5 I AR A B
PEHHT

SR B W B s AL T, TR R
sy (%€ ), EIRKBHIRIER T MFE, b
SAB, A OMHE, LI, B, B3
I AR 3Z F R B L IAR SRR S o AT %
AR AT AR & B, SSE SN e 5 s 1 B A i

WA BT ARYE T, Tl A b8 2 RS PR 5 T
PIAIS I BRI v g P 225 #5: I - (brain-derived
neurotrophic factor, BDNF ) / 2% fix i B ( tyrosine
kinase B, TrkB ) / A i 80 o456 8 H (camp
response element-binding protein, CREB) {5 5 i#
B, YSRGS LI A REE, BEMGEKR
BURAMARFT R 1o "0, HIZ A I 2 U PR A
B A8 35 0 M 2 A AR A5 B TR AR o A I A
R, AR 16S rDNA Sl sl P EoAR, W
FESE N5 W5 17 T T 5 R W i A R S R R AR
HIARAL, BRS04 R BT AR L -5 B i
AR SR Z B T TEAR DGR, DUIMIG IR | 2 b
PRIG G IEAEBR TN 5127 SR AR

BRERHE

1 ZWits e TR Wi SR igkE
SOME R 2R oy kAR I ) 2 U PR s b7 i6 4
2020 4ERR ) T, BB 2R SRS MR AR S E ) (o
FEU A MRS 20 2 52 bR S = ( CCMD- )™,
a5 & W% R i 4 AR & 3% (Hamilton Depression
Scale, HAMD-17 ) 535t " s EELWiniE: 5
Marp e N RILANE DA A AR P28 245116 RIS
FeSEN ) 2, gh S PE G BRI 1) (s
S UEIZ BT 7 ROhR v 20194F R ) ') v il Vs FARAIE 19
ZWihRIfE

2 PARME (1) FFE2Wibs iy (2) 4F i
18~65 i %/ ; ((3) A4 A} H 2k HAMD-17 & % 1T 41
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7~24 415 (4) AESIIFEEMERES.

3 HEBRARME (1) A4LHT 8 & % B Z it 0
BEYRYT s BT AR AR G PS5 iR T (2) AL
8 JE NG MR FH A P B () fol 2l 25 01 il 500 o
(3) BmtEa R . i B A5 RIEE e R
(4) BREA ™E H A M e HAMD-17 s & R~ —
PE5r21 403 5(5 ) ARG 8 J& PN AR Ml B i 2%
GREINHI . BEZEZY . PUesE 25 nT S R T
25905 (6) fEOIIREAR M (5) MBS &;
(7) Xrh it G AT ; (8) AER . &4l
FLE 4,

4 FBEARAE (1) IRMPEAE, REENE, A1T
B ESZ, ST R s (2) JRTT R R 4 0F
FAEVI ATTIG 255 (3) IRIRBERHEA 24

5 WivEFRAE (1) JRIT AR 3 2oKiB 1
(2) HaEiZHERa 1 &, HAEERDT 3 bl bk
B EAEE R 5 (3) KA EA RN AGET 524 -

6 — MR R IEF 2020 4 12 A —
2021 4F 12 A ke T R Ae 148 s B2 g A I RHE Be
FR Y 2 AUBE O G I AR R AT, XF 127 (I BB AT
eSS, A 86 i, R FENLECT L5 ik
Wl A HRL, AR 4% 43 1. FEHLECT 24t ik
SEFIFGEE M2 A = AT, = AS 590
AZARE . B R— =0y, R R T, BF
FEEINEREE AT RS RAE —1, ANEIEEL
TTHEMLISIR, X g 2l s A6y,
AR BENL PR FIRE B, f Al TR RSz
(AR = I AN TR 25 028 AAH R 2548 . AL R AT i
PRI, pE . BMI AT S = L (R1), 57
gt #E L (P>0.05), A5 g BTy
T EE 2R A BE B2 R SR B [No. (el
WIS (2020-030-01) = |,

7 RITOTEE XA EE TR BE , 4
TR A 36 O =R TR A M, 2% b EDREIR
FRIEEFER (2017)) %2, U@ B (R ER AR IR B I
7, WrEEREREHE, B2 T 150 min thE
SRIEIED, BERORAE (220- i) x (50~70% )
JEHIN, ETEE, B2t £ pe s 2 Afe Wil ,
i 1 B 4 37 7 23 8 1B (fasting plasma glucose,

FPG) <7 mmol/L, &J5IiL#¥ (2 hours postprandial
plasma glucose, 2hPG ) <10 mmol/L, XJH/E2H T 5
WRmENESE A th=E R (8238, 14 H.Lundbeck A/S
AT, #5: H20171104, 45 F & FUREENE 0.5 mg .
LR 10 mg), HH2K, RREEPFA1 .
RIS 2 T BT A SEE e E A W . SEA e
HHWHAL L : 55 (#%5: 18100014 ) 25 g, %S
(#t%5: 19071816) 20 g. Wik & (5 19052453 )
10 g. #% (LS. 19040124 ) 10 g. k=K (5.
18100164 ) 15 g. £ % ( #it . 19071191) 15 g,
1B B (it 5. 19056723 ) 25 g, M4 5 (4 S
19056653 ) 259g. K (#L5: 18110294 ) 6g. 4%
(41t*5: 18100154 ) 10 g. KA (#t5: 19046814 )
10 g, KA TR ARA R, mik
et b EERE 2 g AL, BH 2k, Rk
Jailk, H4E 200 mL, AT RS 8 A

8 MR STk

8.1 S ESEIN TEIRITHIANGIT S 8 J I,
B R AT R S I KL, 1l Y BR AR ZE 30 min 4
20> (3000 r/min, 10 min) FEBUMEREA, 617
% -80CUKFE. FETAFEAREGRE NG, Fi—ik
W VLA R E B SR, AR PR AL HE FPG
2hPG. Kifk & 1 (glycated albumi, GA). & H
" 4% W (alanine aminotransferase, ALT ). 4 %i#%%
#, M (aspartate aminotransferase, AST). IL-6.
CRP. H#aJli ( 5-hydroxytryptamine, 5-HT ).

8.2 WEIEMEIEr  ARIEIGYT AT I B AR IE
BEAEAR AR r R APEr 2AFIW A5, SR JE St V- Jr
22, R TREEEL TSR (n) = GRITHITEYY - 3R
SPIGRY ) AITRITFYY x 100%., IEPRIGET: Stk IARAE
THREEEATALR, n>95%; WAl Sefk. MR s,
70% < Nn<95%; A %: AR, IRAE A I, 30% <
N<70%; JCRL: JEik . ARTETCH] e e, n<30%.

8.3 UH/RKITHIHIEZ ( hamilton depression scale,
HAMD-17) 1) SRHIZSR ST, M TEE
BOrIRSE Iy, SRR AR SR TR

8.4 AR T3 ( self-rating depression scale,
SDS) 51 KM 4 YV bnil, #4550 AH A,
EbRIESY, AR, RO ™ %Y

R BRH R UL

iRl 17E3 A P T BMI Je i 2

(%, x+8) (B, % /14) (A, xxs) (Kgim’, X+s) (lU{x+s)
RNy 43 54.46%8.92 22/21 56.27 + 13.36 24.69+213 16.73 +5.64
pogilst 43 55.61+9.27 20/23 54.64 +17.62 25.53+2.25 15.51+5.79
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8.5 ZEMEMEACREE WIRBUFEERE B EIRIT
H S A2 AR A, W@ B B Se HE R R 5 64T I R o
K, HARHMESS, Al TSR A4 S B A b Be
AR5 e Y 2AEREA, HURERAAS N 1/3~1/2 )
A, TREE T4, B BE3~5 gt A 5 mL
A, 30 min PUE AL RS 2 -80 “C KA VR
2R, FFSAEARREREE, B ATERA K
iz 2 FiAE TAY TR BN A RA R EFT 168
rDNA V3-V4 [X =i f il

9 Stk R SPSS 26.0 Giit#kf: b
Bl THEVORAT G IR, Jr 25 MR ¢ K,
JEES BT B ARG . 455 X +s TR, &
AN Rk 2 [B) A P E AR FH o 2 0 2T 25 43 B
fRT BN AT o A R B e 1R R S K 56, P<0.05
REFAGIFE L

# X

1 REIRRRE (1) R4 BE 3 fl, Horp
2 B e R AR AN RIS, 1 B A iR s xR
g 3 4, o1 B w AR EE B R L 1 B H S
JPREAER 1 Bk . KA 80 Bl ENALE
T, RIRLH FIXT IEZH 4% 40 191,

2 AlmERRS R (F2) 5ER4
HRITHT A, WAL IRYT )G FPG. 2hPG. GA,
IL-6. CRP 7K °F [# {& (P<0.05), 5-HT 7k F J} &
(P<0.05), 5xfM41iAy7 5 b, K56 41 GA.
IL-6. CRP /K 3F [# % (P<0.05), 5-HT /K % T} &
(P<0.05). ALT. AST fU4 /. 4HiH) Hiw 22 R 4e
H#mE Y (P>0.05),

[ i 127 2 i |
¥

[ e | [ o
5 M RTTLHE %
7 e
18 (IR TSP 25
| 2 R
4 UBEGEAT P I
| masom. wona | 5 UL R RENRE S
¥
[mmaaanl | [
2 BRI e malRE it
1 Bl I
A 4 4
S, 2win | e
Il HWz, 2K FrRLY &
FENEH rEne

AN AGE 54T 80 f]

B iR

3 W4l HAMD-17 it 3. SDS 3. HEEikf%
BUNEE (£ 3) SAR4UAIFRTHE, M4 RHR
J7 G HAMD-17 #£4) . SDS ¥4y . FPEENFEFR > )[%
it (P<0.05), 5xMEAIAYT I AL, {54 HAMD-
17 ¥F45r . W B UEE B4 2 AR (P<0.05), 1fif SDS
WorzSIgi2EE X (P>0.05),

4 Wl A (R 4) 1EY7 8 A,
RIS LH B A ROE ) 90.0% (18/40 ), X RRZH %
MA R 65.0% (13/40), 2t Fisher Kotk R K5,
IR LH ) B BRI 2w TXT IR (P=0.001 ),

R4 LB IR RS TR LA

U Bk R () W () Ak () e () BARIER (%)

R 40 0 20 16 4 90.0*
XTHE 40 0 6 20 14 65.0
e HRA s, * P<0.05

K2 WHBIFHIG FPG. 2hPG. GA. ALT. AST. 5-HT. IL-6. CRP /KFIt# (x+s)

A0 BE i FPG 2hPG GA
(mmol/L)  (mmol/L) (%)

(uL) (uL)

AST 5-HT IL-6 CRP

(ng/mL ) (ng/L) (mg/L)

{4 40 RYTHET 8.83+1.07 10.53+1.97 2526+7.72

18.71+1.02 18.72+2.16 115.27 + 14.66

36.17+5.73 5.22+8.58

W 517 +1.15" 8.15+2.82" 20.31+3.73"% 18.17+2.36 17.75+2.19 182.45+23.62"" 24.56 +4.27"" 3.40 +3.19""

X[ 40 AT 8.68+1.59 10.18+1.04 25.81+7.19
IAITJE  5.35+1.82° 8.27+2.15" 22.69+3.01

18.06 +1.74 18.33+2.63 113.48 + 14.21
19.06 +3.11 18.11+2.84 143.93 + 24.36"

35.01+4.05 553+7.45
28.14+ 578" 4.18 +4.84*

0 SARLNAITHT L, *P<0.05; Sx B4R LA, © P<0.05

%3 ATIRRITAHE (5, Xxs)

245 B ik ) HAMD-17 ¥4} SDS 4% TP ERY

R 40 BRI 18.46+4.13 64.98 + 4.91 24.67 +7.18
BITE 8.35+3.26"" 59.34 +5.21* 12.57 +6.02%%

popiist 40 TRITHT 18.51+4.72 65.74 + 4.50 24.41 + 642
RIS 10.12+3.15% 61.93 +5.86" 15.31.+7.61*

W SAIAIFRTILES, *P<0.05; SxRA R, “ P<0.05
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5 il EHESS I RE LR

51 MFFENGH S5 0UT 2 (K2) %804
FEARHEAT luminaMiSeq My F i it g fs,  HE4RA5
2 947 283 ZARITH, VFHBEAFARITINEE N
(55261.58+4 185.08) %, J¥HIK L AL TE
411~450 bp Z[a], VKN (422.86+7.77 ) bp,
FIH Usearch %A, 2904 ¥ 914 I J5 #E47 OUT
& 2k, #| H RDP classifier ¥ ff &5 cleanreads 5
RDP i # B A7 X,k th AU PE7E 97% L i
mappedreads T i il AE 9 3 B 22 R ) 22
AL, L4593 2 739 806 4% i I fa 1Y JE K JF 51
S EAFEA I P S EER (51 371.37 + 4 266.49 )

SYZ b

SYZ a

2 4LERFE OUT REFH B

2, SRR OUT BBCH 1 341 4, M43t
OUT 2k 795 14~, WIndliGyraT (SYZ_a) A OUT
11744, B 304>, I AIBYTE (SYZ b) Ik
A OUT 1191 4>, Jlify 48 4> XIRZLIAYFRT (DZZ_
a) A7 OUT 1 029 4~, Jlif7 24 4>, X BRAIBITE
(DZZ_b) 4 OUT 1002 4~, A 314,

5.2 Alpha Z# Mt (K3, £5) @ils
il 75 B¢ i £k (rarefaction curve ), Xl J3 ¥ B iF 17
PR AR S Bk E1) 30 000 B, 2k T
%, AU P EE A, T DL S REAR Y
LS FRRAE . X OUT i ddl b AT P is, 115
A BEAR I 2R R, 25 R R, SARAAIFATLE
B, RIS, AHHRZH Shannon #5%% . Simpson $5%k.
Chao 54, Ace fa 83 A FEAI%, (A2 RITLG T
=Y (P>0.05); i34 Shannon #5%%. Chao $5%K.
Ace 5% ' % FF & (P<0.05), Simpson 48 %1 i 2 4%
it (P<0.05); Hify7JEiE4l Shannon #5%k . Chao
T8%0. Ace $8 %0 T X A4 (P<0.05), Coverage 15
| Al i, ZRIgIEE X (P>0.05),

5.3 Beta Z#E50Hr (Kl 4) Bray-Curtis PCoA
gt B IR, Axis1, Axis 2., Axis3 E /R 8 —. 5 .
B = 3 A 6 R R 22 5 0 SR AE 43 00 18.44%
16.05% . 12.42%. JAJ7 g 2 AT FZH7E PCoA
R PR A 2T, B R A LEL TP £ S 3 10 P T T R
LRI, 2 8 FZyWinyr e, AR

—— DzZ_al = DZZ bl = SYZal = SYZbi
— DzZ.a2 = DZZ b2 = SYZ.a2 ~—— SYZ.b2
~—— DZZ.a3 = DZZ b3 = SYZ.a3 ~—— SYZ.b3
—— DZZ.a4 —— DZZ b4 — SYZ ah — SYZ b4
—— DZZ.a5 =—— DZZ b5 = SYZa5 —— SYZb§
—— DZZ a6 == DZZ b6 == SYZ aB == SYZ b6
—— DZZ al == DZZ_b7 == SYZ al == SYZ b7
e DZZ a8 == DZZ_b8 == SYZ a8 =— SYZ b3

— DZZ_a9 — DZZb9 — SYZ&9 — SYZ_b9

— DZZ_al0 = DZZ_b10 = SYZ_al0 — SYZ_b10

shannon

— DZZ_all == DZZ b1 = SYZ_all — SYZ b1

e DZZ_a12 == DZZ_b12 == SYZ_ al2 == SYZ_b12
— DZZ_a13 — DZZ_b13 — SYZ a13 — SYZ_b13
— DZZ_al4 — DZZ_b14 — SYZ ald — SYZ_bl4
— DZZ_a15 — DZZ_b15 — SYZ al5 — SYZ_b15
— DZZ_a16 == DZZb16 = SYZ al6 =— SYZ b6
— DZZ_al7 — DZZb17 — SYZ all — SYZb17
— DZZ.a18 — DZZb18 — SYZ al8 — SYZb18
— DZZ.a19 — DZZb19 — SYZ.a19 — SYZb19
— DZZ_a20 — DZZ_b20 — SYZ a20 — SYZ_b20

0 10000 20000

Number of sequences

30000

B 3 FEAREE Rarefaction £k X

F= 5 Alpha ZHMEREILE (Xxs)

2151 ik Fisf i) Shannon Simpson Chao Ace Coverage
R 40 TR 3.48 +0.37 0.16 £ 0.06 353.66 + 57.37 314.23£61.36 1.00 +£0.00
BIT IR 3.75 = 041" 0.13+0.08* 384.61+63.79"" 34266 = 73.54" " 1.00 +0.00
XJ 8 40 IRITRT 3.56:£0.28 0.15+0.03 346.29 + 56.63 326.81 £63.48 1.00.£0:00
BIT IR 344 +0.52 0.14 + 0:05 323.44 £+ 73.81 293.12+£72.39 100+ 0.00

T SARMNATTRI S, "P<0.05; SxtIRAIFDIH AL, © P<0.05
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4  FEAHRE Bray-Curtis PCoA 7341

FEARLEAG ST TR B A o B A BRIX ] B s AN [R] - 2R
B R RFEE I R A B A, X R BRI S
FEARY A B SIS T RIAE, P8RS BRIX ],

54 SR FHWMSH (ES5. 6) fiiH RDP
classifier Ul i B 5532 % R 25 () 795 4~ OUT 5 Silva
BARESA TN, Gt HFEARTEA R 222K - -
HIREVR S R IE . 454 LefSe 23t FER 1 3] 51 73 Br
(linear discriminant analysis, LDA ), 5-$k4[a]7EAH
YR EA SIS YRR (Biomarker ),
XEHABTHEA4N2E2REIT. 5 2R @
B4t EREE, ABRARITWER 4N E5E
T 7T 2ERER 9N EREHE. SAR4IAIF AT
Fbas, XFRRZAAET K2 1R ] (Actinobacteria )
F B EM, W (Fusobacteria ). Y& i 1]
( Verrucomicrobia ). #4+F 1 '] ( Bacteroidetes ) +

Awo---- Bwoo

.
5.IIII

nt(%)

Sequence Number Perce
Sequence Number Percent(%
a

(%)

- (

% >
2 0 2 0 3 0 > 0
RN P G g quw e &

HE AT OKF s B AR IOKT-; C I JokF

FER R, fERHKELLE R ( Coriobacteriaceae ).
UAT E Bl ( Bacteroidaceae ) #FJ¥ F i, T & Bl
( Rikenellaceae ). AT #F} ( Bifidobacteriaceae ).
W9 K K E BF (Prevotellaceae ) F % F H, 1&
J& sk ¥ #l ¥F 7 J& (Bacteroides). ¥ H K
J& (Ruminococcus ) =+ J¥ b M, & i % W )&
( Faecalibacterium ). & [CE & (Prevotella ) T
W S B A T TR R AL AR KT R
W11 (Firmicutes ). 4% 1] (Actinobacteria ). %
JE TR ] (Proteobacteria) = J I, Bacteroidetes
FETH, 7ERKCEFRIREFRE (Veillonellaceae ).
Coriobacteriaceae . Bacteroidaceae .
Rikenellaceae . unclassified_Clostridiales £ 4,
i '8 W Bl (Ruminococcaceae ). Prevotellaceae F
R, fEJRKFERMEE (Megamonas ). i
M JE (Collinsella). 5 £ ¥ i J& (Alistipes ).
K W & B G KT )& ( Escherichia Shigella ), A
W B (Barnesiella) =& 1, Prevotella, /N
J ¥ J& (Dialister ). E 12 J& (Lachnospiracea
incertae sedis ). Bacteroides + 1 T~ ##. 5 %I
WAL He B, SR e i 4 W5 T B 0 4 A
Il 7K °F Firmicutes £ J& I i, Proteobacteria.
Bacteroidetes &£ T, 7ERIK - Veillonellaceae .
Rikenellaceae . unclassified_Clostridiales £ I,
H 1k ®E Bk " Fl (Peptostreptococcaceae ). Coriobac-
teriaceae . Bacteroidaceae £ ¥ T 1#, 7t )& /K ¥
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F] B A B (Allisonella) = 7 -, &I A H &
( Parabacteroides ). Bacteroides ~F-J¥ il
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A Cladogram

a:g_Collinsella
b: f_Coriobacteriaceae
< o_Coriobacteriales
d: c_Actinobacteria
e p_Actinobacteria
f: g_Bacteroides
g:f_Bacteroidaceae
h: g_Barnesiella

i: g_Prevotella
j:f_Prevotellaceae
k: g_Alistipes

B | _Rikenellaceae

= p: g_Lachnospiracea_incertae_sedis
B q:f_Ruminococcaceae

B r:f_unclassified Clostridiales
= s:o_Clostridiales

= tc_Clostridia

=3 u: g_Dialister

B v:g_Megamonas

B w: f_Veillonellaceae

BB x: 0_Selenomonadales
B y: c_Negativicutes

B z p_Firmicutes

B 20: g_Escherichia_Shigella
B at: p_Proteobacteria

B SYZa B SYZb

1 |

I 1 ©
-6.0 . : 4 -12 0. 12 24 36 48 60
LDA SCORE (log 10)

mm Dzz a Cladogram
mm DZZ b

B a:f_Bifidobacteriaceae
B b:f_Coriobacteriaceae
BN cp_Actinobacteria
4 EE d:g_Bacteroides
h B e f_Bacteroidaceae
e B f:g_Prevotella
I g:f_Prevotellaceae
I h:f_Rikenellaceae
© = i p_Bacteroidetes
I j: g_Faecalibacterium
EE k: g_Ruminococcus
& e = L o_Clostridiales
E= m: p_Fusobacteria
B n:o_Verrucomicrobiales
— B o: p_Verrucomicrobia

@ DZZ a I DZZ b

I I 1 I 1
: ! f_Coriobacteriaceae
f_Bacteroidaceae
g_Bacteroides
p_ Actinobacteria
! o_Verrucamicrobiales
B B g_Rutninococcus

g_Faecalibacterium

: p_Fusobacteria
o_Clostridiales
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f_Rikenellaceae :
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| o ProicHe
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2 Bacteridetes
1 I { 1

| 1 I
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LDA SCORE (log 10)

|
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C Cladogram

a:g_Bifidobacterium
b: o_Bifidobacteriales

¢ g_Collinsella
d:f_Coriobacteriaceae

€ o_Coriobacteriales

f: g_Bacteroides
g:f_Bacteroidaceae

h: g_Parabacteroides

i: g_Prevotella

jr g_Alistipes
k:f_Rikenellaceae

I: o_Bacteroidales

m: ¢_Bacteroidia

n: f_Peptostreptococcaceae
B o f_undlassified Clostridiales
B p:g_Allisonella

B q:g_Megamonas

B v _Gammaproteobacteria
B w: p_Proteobacteria
= x o_Verrucomicrobiales

E DZZb @R SYZb

i
£_Veillonellaceae
! o_Selenomonadales

c_Negativicutes
p_Proteobacteria
p! Firmicutes

g_Megamonas
¢_Gammaproteobacteria

g Prevotella
f_unclassified Clostridiales
: f_Rikenellaceae

g Alistipes

o_Coriobacteriales
9! Collinsella

g: Allisonella

LDA SCORE (log 10)
W AR SYZ_a 55 SYZ_b Hiif LefSe 2543 #Hr; B i DZZ_
a4l5 DZZ_b 41 1# % LefSe 22 543#7; C i DZZ_b 415 SYZ_b A1
Bt LefSe 22 %/ Hr
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i

B R TRy “IHiE T JnE, hEEEAR
CHRIE” “WROIE” s TAAREREL, (SMERRE) il
#H, WEEE, BRI, gid” ), A S
MERREY), R P AR UE S AT 23y P AR
FI PRSI o T HA, BB, ZEARATHER
SHUE AN, SHTEATE, HFEEARE, AT, &
AT, LB, ZOAHRUE; fRUEH A, HEmAE,
RTINS, BOETCRT A, ARk B, AURBfEK, b
I, NAEFE, InEiEE. HERPLE LA
W, BCYMIFIEETA, DA, IS E *,

SEH I i WG i e P BRI R I T
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LA, Sl E AUE LIS, SHE A2 LRI,
Ve PHUEE S UM R L, LBz o, =



W E P ELE A 2Rk 2023 4F 12 A4 43 45 12 1 CJITWM, December 2023, Vol. 43, No. 12

-1440-

FEZ S, BUCHIIR A I, RIRBE IS -
T AT REARHIAREE AN B VS A S IL-1 B L IL-6. i
Joi PRAE X T - (tumor necrosis factor-o, TNF-a )
FvEPE4 (reactive oxygen species, ROS) /K-, &
A N TR D A M R T, 3 AT A A EE S A
AEWIRELE R, BRI E A Ak = e (trimethylamine
oxide, TMAO ) 7K Rk it i Zoc ] itk = 22
ELA IR BT HIAR A B T SR VR

2 RUBE PRI FNHNARAE Z [RIAFE N MK R, Wi
A A IR AN SE 351405 2 2 FUME JR o A AR E L 1Y
FEEYER AR 2, KA E IR o T
oM 18 R R, AT g R OSUB R B LR T F R
Ak, =& W ZE (lipopolysaccharide, LPS) 1)
B [CRIME R T RE R 0, o R AR Y LPS Wl iE i
5 %6 B Bt e Dy e, 0% TLR4/MD-2 Fi MAPK %
S, VR R T IL-6 F1 CRP Mk T,
SURBEAE B A TR S = AT, BRI
Jor B0 %N NARAME L4181 95% (1) 5-HT Sk T
Z MR (tryptophan, TRP), &M RERE T, K
B P SE R RE TRP AR R/, TRP £ 738 v 55 41
Jita N 6 = R 2 AL (tryptophan hydroxylase, TPH)
FRIACA B 5-HT ACFRRAK, XHimE i, dlik
kLN T 2L S R e NS & S [ DR
H, dE—F LB EAAR %2 ARFsrt, XA
BRI G 1 HAMD-17 PF43 Rl rp R UE R AR A3 48006
JYRIREAS, MY GA. IL-6. CRP /K- P&, 5-HT
K- 2 T, HALTXTRA] (P<0.05 ), HESE4EH
Il B AT W5 A BE D) AT A Ak 2 BOBE SRS & T
FEB LR I AEAR, TR ARIELEMI N IL-6. CRP
KL B 5-HT WeBE, HYP S o B T oAk

YE NAR 55 — RN AL, WiB oA Yo i i
TE RS T R b 2o A T 2 i AR S A R R 1 A%
0> ¥ Shannon. Chao. Ace F5 %45 J PEAk s A=
PSR B e S, MR, RIERHE 2
i ; Simpson FEEUETE R - 5 ARl E A i
WP A R, AR, RAERFE 2
B, Kelly JR 45 B X AR AE £ 24 3 B 1 43 G
TN, SGIERET AR I Alpha 280 =F & BEFE
R, AT AR TET THE 2 BURE PRI FIHAR
i FE I IE A S R AR, AT RS RE G T T L
E5 M AT . AREEIR 5L 8 35 B A G %0 ARBF5E
K, 4RI ZH Y Shannon, Chao. Ace f5%1 L & F+
1 (4P<0.05 ), 1fii Simpson. & # i & %MK (P<0.05.9;
Beta ZHE1E 5T o, 697 5 18 W 18 A M v

FR9 A 7 B AR PR IX AL e A= B A Al . X
SEROIAT N, T 2E R Ml T R R TARO 2
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It E AW TR 2 ROBE B 5 I T AR £ Tl TR
KA AR, HED T B85 vh 25 5207 i Z2 48 10] |
SRR Ko

LRk, ABFFEUESE, SENTINE A YRA S B
Al —E R UGE 2 BUBE B 5 T AR A5 1 4
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WS SO T TE RS AT G, DR 28507 Tk
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TERIRR, TR R N B 2R, RXMA B |
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