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B OE: (HF) - RTAHE GBI AR EZ NG EEBEGIKE, 28 AR S
Wi %, BRI acH L. (B8] ARG LIPAREER F A AR S AR ML I ARJE IR 6948 K b,
DATHE AR S MBI FRABRSIAEZ NGB EXE, ABEENAGHRRE—TH
2t EF. [FE] WAE =23 3 B AL (n=31)E1E F 16S rRNA B V4-V5 X% K E 470
Ko AR R R R AR E AT BB R R AATIRAE . B o B BAAE. B S ABAE. (K.
B READ R AT BT R R Z AR A AT oA, (£ R]) WA St BAmiE s
MR EF(P>0.05). BAMEBHRLEEMARER 2R, BKFFfKEL, 534F 28 4
B EA 40 NEAF AT FE E R E M E F(P<0.05). AP AR 8 B A % A% £ (Shannon. Chaol #§
)5 39 AR JE K 18] A /£ B 69 [E AR K (P<0.05). B K-F Fodt K- & BEAR ST 3 B Ao 3 AR JE AR 69 48 X
M IS, BLAINE 5 5 AR A B F A0 X4 (P<0.05). [458) B R ANE & & S EAR
B H ARG REMER EAEEEF. WA E AR SR SIMARERGET ENAIXMK, £
BRI E 5 B BEAR ST F L Ae AR SRR 8] A AR 9 R 4G EAR XK
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Correlation analysis of intestinal flora diversity and clinical
symptoms in patients with first-episode depression

HU Ke', ZHANG Tongtongz, ZHANG Kai™~, WANG Guoqiang*4

1 Department of Clinical Psychology, Haining Fourth People’s Hospital, Jiaxing 314400, Zhejiang, China
2 Nantong Fourth People’s Hospital, Nantong 226000, Jiangsu, China

3 Chaohu Hospital of Anhui Medical University, Hefei 238000, Anhui, China

4 Wuxi Mental Health Center, Wuxi 214151, Jiangsu, China

Abstract: [Background] The brain-gut axis theory suggests that there is a potential link
between intestinal flora and depression, but the current research is controversial, and the
specific link is not yet determined. [Objective] To study the correlation between intestinal flora
diversity and depressive symptoms in patients with first-episode depression, and to analyze the
potential relationship between intestinal flora diversity and Desulfovibrio and depression,
thereby providing theoretical support for subsequent longitudinal studies. [Methods] The
V4-V5 region fragments in the 16S rRNA gene from the feces of the depression group (n=23)
and the normal group (n=31) were genetically sequenced, and the Hamilton Depression Scale
was used to evaluate the two groups. The o diversity test,  diversity test, t-test, Pearson
correlation test, and Spearman correlation test were used for statistical analysis. [Results] There
was no significant difference in the diversity of intestinal flora between the depression group
and the control group (P>0.05). There were differences in the structure of intestinal flora
between the two groups. The relative abundances of 28 genera and 40 species were significantly
different at genus and species levels (P<0.05). There was a significant positive correlation
between intestinal flora diversity (Shannon index and Chaol index) and depressive symptoms
(P<0.05). In the correlation test of the relative abundances and depressive symptoms at genus
and species levels, Desulfovibrio was significantly correlated with depressive symptoms
(P<0.05). [Conclusion] In this study, there are differences existed in the structure and
composition of intestinal microbiota between patients with first-episode depression and healthy
people. There is a significant correlation between intestinal flora diversity and depressive
symptoms, and there is a significant positive correlation between the relative abundances of
some flora such as Desulfovibrio and the depressive symptoms.

Keywords: major depressive disorder; intestinal flora; biological diversity; brain-gut axis;
Desulfovibrio

10 - 17 i (brain-gut axis) & KA FIE iR EAEREESE LB, W E TR AR R 5 T &
FETER —FIAUNE S5 N 4, FEAHE HPA  #HEREZEM, IS5 TIAECE W LE . 5]
i (hypothalamic-pituitary-adrenal, HPA) ) BE & 1, HVAIAE 8 25 W U T B fii - 44 il &
P RIERBIRETEN IR Z IRER G, H AR, XA mT I S AT AE A A 3 3
FrAEA ST KA, TR R G Z AR S8, ST Ba T R RE A T HPA Bl R S R
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g5, SR 455, AT AT A1 BA Y B
75 FI 3 52 5 ob ol o i R B 2T A5 M TE D
(learn helplessness, LH)HIAREIAY i K FULE
AR T M B T RE R A2 Ak, 45 2R & SLIAR K B
TE A B A T X B R R, X R R
o T TR FIAR AT 22 (8] T REAETERR R

AEE, ENAMIBFSERDT, PIARAE B 7Y
T R B 2 PR SR A e & R T s BT
SR /A WEIE 5 I g 38 TR RE HH R S TR R FD AT ATS
iR AR Z A DG AR Ak . TEIR |, 1%
S0 I PEA R T I IR B A2 X R B I D IR I T AR i
PEAR IS 43 AT BRI IR R, T 8 R
RS E S LRSS, XAl e RERZ IR
BEL UL, 8 ST R R R B AR X S A
B SR AR ™ R R B UIAR G, ] L
YERAEWIbRCY), FEINARAE BB 35 B2 FIIG T
Hh A B I DR = AR BEORS o b PEAL AR RE IR () )™
Ei

Ik, ARG 16S rRNA JE 5
ARG M R AVARAE B B WA, R E
HEAE B R HNABAE B35 rh ) 2 FE YRR IE S 5
AR AU AR O, 1 HAA S B PR AL AR ™
TEEEMTERE, LU NS 22099\ m o 58 fe L FE i
XAFo

1A

1.1 FAARIH

JWARLL: 4H5EH 2019 4 10 F-2020 4 9 J
MGk DA TS REREE . A4
FrdE: (1) #54 DSM-V JIARAE A4 1 12 W bk
HE; (2) DU IR AR £ 3% (24-items  Hamilton
depression scale, HAMD)#-43>18 43; (3) Ak
FA I ARART BT ANAR 24 BCH0RS #0 25 1 B ORI ARAE
RAERE; (4) Fik 20-75 2, MR, HE
BRVRAE - (1) A7 M #5 J5T 1 5 g U A s s i i A2 3k

SMiE s (2) O IFL B IRE R EUR AT H Al ™
HACBI B SRS & 5 (3) Ak T 4 Yk sy
FUR I 5 (4) A AR 5 B0 A # B
BEAE s 5 (5) — DA NIRRT RERUES
REE: (6) 3 DA NS 53 489k RS 5
(7) FEEAY E AW R

X BEZH - 0 5 m] S0 ) JC B A LA G
JAAE I A, AdbRE: (1) i 20-75 %,
PESIANER 3 (2) JCHAh Ao A5 A5 o g k2 S ™
YRR PR 52 5 (3) 2 FAl N AR B il oAk R Ak
A5 (4) TORRIR IR ST I 15 . HEBRARTE
(1) T EiReSoE AN EZ; 2) ENH
A ] B o AWFIEE I IO TR Al A PG
ERLSH A, B R 8 B A8 T I (]
B
1.2 #Hy

E.ZN.A.® Soil DNA Kit, Omega /A ;
AxyPrep DNA Gel Extraction Kit, Axygen
Biosciences /A 7 . Quantus’ Fluorometer {1 7¢
Hit, Promega /4 F]; MiSeq PE300/NovaSeq
PE250 M 4%, Illumina 2] .
1.3 7%
1.3.1  HPARREAR T b R FBEXRE

WA 1112 R AT Be kb 1 & AMARAE S8 19— i
PEGORIEEE ] 24 5 H Y HAMD #EA7PPAl, 3F
Aili th P 44 22 58— K5 IS RS AR B2 2R AR T AL e
W, —FEREH N REUE N 0.86. TEH
RV 5E L 24 h W RAEM TS RISEREA, R
SEMP BT vk, Joib W sE % AR IR LA 1k
PR 20T TS G, DA FEAE A 7R & finh 25 R 3
TT R o FHOCR A 2 g iy BT — Mo
B, S ICRE SR80 CCUKARIRAF o
Xf R ZH EORE S ZEAH AR R R AE R T 12 iy
FEAWAE SE UG S —h BilgSe T AR Y BR 2G4
A BRZ w A
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1.3.2 DNA {2BUK PCR ¥ &

fdi 1] DNA fli4&350 & 0.5 g ZEMEAE ah AT
A Y RETS K DNA $h48, FH 1% B iE b
B Uk R I DNA A B B B,
NanoDrop 2000 il DNA #eJ&F AR ;
338F (5'-ACTCCTACGGGAGGCAGCAG-3")Fl
806R (5'-GGACTACHVGGGTWTCTAAT-3")%}
16S rRNA JE[H V4-V5 n] 28 X 147 PCR §71
PCR JZ 3 & % : 5xTransStart FastPfu 25 i 4 uL,
dNTPs (2.5 mmol/L) 2 uL, I, Fi#54)(5 pmol/L)
£ 0.8 uL, TransStart FastPfu DNA 3R & i
0.4 uL, M DNA 10 ng, ddH,O #h&E 20 pL.
FEAFEA 3 AT PCR JW 4514 : 95 °C 3 min;
95°C30s, 55°C30s, 72°C30s, 27 PMEH;
72 °C 10 min; 4 °C{#£4F.
1.3.3 Illumina MiSeq Ul 5 R & L E

W —HFEAH) PCR =R A 5 H H 2%
BWREERE M PCR P HpJfalifh, I 2%
W R XoF [T s 4 P KRS R o R e (1)
SkiEd; (2) T HRERRTG % LBk B R B
(3) FIFH PCR & B4 HEA T SRR I & 5 5 (4) W
ZEIEi PCR F= 945 2 e &1 SO o TR B E
%% NCBI SRA %i# )% .
14 FHITEFRZE
141 o ZHMESH

o ZHMEHTIHHE A KIS HED 24
PER Ak, ESita=d, #E A Chaol |
Shannon, Simpson, Coverage %5 +5 %50k & i ;
Hiip, Chaol. Shannon. Simpson 45 ZU{H
. REER YR Z RS s Coverage
BRI 1, R F A 25 A8 5 ek,
£/ IMERSIS /T
142 B EZHEHMSH

B ZHMESITH T ARESRGEZ I ZH
PR HE 8, FE AR 2 9 R 28 43 B (hierarchical

clustering) Fl 3= 44 Fi5 73 #7 (principal co-ordinates
analysis, PCoA)s& B ZFEMES3 A v i FH B g A
i o B T AT H AR AS 2GR IR A
VAT RIS, WEIERETR R 25 A AR A 5
25 JE R — M A AR A Ok R B B s
BEAE ST 5k, TEBARES R, AR E 6 A
A Ry A 20, FEA I s 150 BH 20 531 18] 22 S5
B,
1.4.3 HIERLAFIXT ERLARA B B £ F AT
i SPSS 20.0 #4422 04, P —
NS0 SN g W L v | N o e
¢ K5 T PIAR L AN R 20 17 38 TR R 1) 25 57
P, BE P<0.05 A G L.
1.44 MAERE S 1% S HEBEE A E X 4258
i 1 Spearman AH GG 0TI ARZH %
TH TR A 22 FE R 5 ORI AR ™ R B R] Y A G
P, WHE P<0.05 RA GRS AN
FECT RN X FE 2ok K 43 2 B C R T o3 AT 1
T2 B — SE TR FE A 52, 1 40 43 3 <R DA
THHIT, PAE” <R B T o Hrt
AR 98 1) 25 S5 P A 360 TR0 AH S P Ay e FE < g
71 A G O

2 HZRE5OM

2.1 WRMEDHER

AR AL (MDD)FIIE # 41 (HC)WF 52X 52— i
PEGERIILFR 10 PRAYEN . . SRR
M (body mass index, BMI)%§ A [ 22 %5 kL 4465 56
TH 2422 5(P>0.05), 7 HAMD ¥4 |, #i
B4 2 & F1EH 4H(P<0.01),
22 o ZHEMDWER

i F§ Chaol . Shannon. Simpson., Coverage
X A4 NEBEROR B I 2R, T ¢ K H i
WA E R 22 R, B R IR 2, KPP
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EHIYKT 0.05, HUHRLFIXT AL 7E TR B 2 A1

FERANEE. M Coverage F8¥5 F2RE, P

FEAS Coverage F8E(Z 0 1, FRUFEA B ¥ 14

PP a6 28k 5] 99%LL |, Maedes, HAHS

AfETE

23 BEHEMSWER

231 BREESW
BRI RIE 1. B 1 thoy iR

BOMGR, FRORAEA RN R TR S5 A L. A

R g 45 AT, PSR X 5 A g i T R

232 FHAESH(PCoA)ER
I 2 BERFTHT, PARLH KR 43 AR 4 v
TEY AR AR B B2 A, X REZH RS o 4R TR ZE QA Ak
PR IE A, TR AL AR R 2R AS o A 25 N
Fo BAREHAHREARX I RN R, AR
MM ERARE .
2.4 HDEBLEANNTERLHBA B E B E F NI
SR, JEACEFFIKE L, 35 28 4
PR AT 40 TR P ) = 5 70 W 2 (] 42 4 3 Mk 2
5, AEGEIH 25 S e AR X R HEA I 20

ity AE AT R/, BIRSE R IR 3 FI5k 4.

Fz1 —RIEERLLR

Table 1 Comparison of general information

Basic information MDD HC 1y P
Gender, male/Female 7/16 11/20 1.21 0.27
Age, years 29.38+11.57 30.36+11.48 -1.32 0.19
Marital status 0.99 0.61
Never married 7 9

Married 13 17

Divorced 3 5

Level of education completed, years 12.30+2.81 11.40+2.01 1.70 0.10
Religion, Yes/No 2/19 2/29 1.21 0.27
BMI 22.51+1.68 22.65+2.01 —-0.12 0.90
HAMD 27.33+8.37 4.19+1.54 15.31 0.00

TS o G361 5 G 6 5 7 2L 1) ) 22 e

t test and chi-square test were used to compare the differences between the two groups.

F2 o ZHMERERKNE
Table 2 Alpha diversity test for differences between groups

Estimators A-Mean A-Sd H-Mean H-Sd t P

Chaol 336.44 51.49 345.28 105.05 0.70 0.71
Coverage 1.00 0.00 1.00 0.00 0.67 0.58
Shannon 3.44 0.35 3.20 0.76 0.18 0.16
Simpson 0.08 0.04 0.11 0.12 0.17 0.19

7P ¢ G 8 B A 79 L ) 14 2 S

t test was used to compare the differences between the two groups.
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0.2 0.1 0.0

1 #HABRRBXESHT A 4L, MR H: XRA, HEERR

Figure 1 Sample level cluster analysis. Group A is depressed, marked in red; Group H is the control group,

marked in blue.

2.5 HDHERLHBAIE R A S #E 1 S HIERAE AR 4B
KIS R

Z %, HAMDS 43, Shannon, Chaol
FRACZ Al 2 B F R ARG, Simpson FE %k HAth
BRI TEA B35 (R 5)5 TEARRIN A5 IR AR XS 3

JEFIAMARIE R AR S b, i TR BRI SR,
DRI b AN 78 BB RRR /K ST AE X B AT S50 Y EA
HEGR 6) 45 BIR, TEIEACE b, WA )aE |
PR R . BT A v B X )R . CAG-352
5 HAR RE IR O B 3 A 06 (7=0.47, P=0.04;
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0.6 =0.52, P=0.02; r=0.53, P=0.02; »=0.50,
P=0.03); TEFh K E, 7= A5 AR

= £
(¥} =

PC2 (9.59%)
(=
()

_0.6 1 1 ; 1 1 1
-06 -04 -02 00 02 04 06 08

PC1 (15.61%)

B2 FLERESTPCoA)ER A: MIHR4; H:
Xt B2

Figure 2 PCoA result. Group A: Depressed group;
Group H: Control group.

*3 BAFELARZESEEMHEEE

Adlercreutzi sp.Fll CAG-352 sp. 5 ABSE AR B AH
X HA B EFE(=0.56, P=0.01; =0.53, P=0.02;
=0.50, P=0.03).

3 W54 #®

3.1 BBEEBZHMESHR

i T A RIS AE (106 3R H BT A 1 2 4
Wo ARWIRTE a ZFEMEHIR B ZREME T,
MAECA T A F LG ER
(P>0.05). AMF5% 5 Zheng ZEF5E 4% FAf IR ,
{B7E Kelly 5T & BUMAIAE & B 16 1
FEAC MR N ZREEA BT R . 4R Shen 2517
MR G R EAA L, AT & BRAAAE B 5 (ke

Table 3  Significance test of differences between groups at genus

Species name Mean (%) Sd (%) Lower ci Upper ci P Effect size
5 55 ¥ G # )8 Blautia 11.66 7.34 -13.56 -1.19 0.02" -7.38
Z R EE Phascolarctobacterium 1.71 3.11 0.04 2.45 0.04" 1.24
UCG-002 0.57 0.64 0.02 0.58 0.04"  0.30
CAG-352 0.48 0.90 0.18 2.50 0.02"  1.33
IR EE Tyzzerella 0.48 0.87 0.04 0.68 0.03"  0.36
UBA1819 0.41 1.04 0.01 0.75 0.04"  0.38
5 5 BRFJE Ruminococcus 0.32 0.39 -0.57 -0.01 0.04" -0.29
IR TE J& Oscillospiraceae 0.20 0.22 0.05 0.22 0.00""  0.13
R BB )& Flavonifractor 0.19 0.33 0.05 0.29 0.01°  0.18
REBAEFR G Eggerthella 0.16 0.25 0.00 0.21 0.04"  0.11
BERR IR TR Sutterella 0.08 0.17 0.01 0.14 0.02"  0.08
Family XIII AD3011 0.08 0.09 0.00 0.09 0.03"  0.05
BB HEH A UCG-010 Lachnospiraceae UCG-010  0.07 0.14 0.00 0.10 0.05°  0.05
BORZEMIFT & Erysipelatoclostridium 0.06 0.12 0.00 0.09 0.04" 0.05
WA & Desulfovibrio 0.03 0.05 0.00 0.04 0.03"  0.02
CAG-56 0.03 0.03 0.00 0.03 0.02"  0.01
DTU089 0.02 0.04 0.00 0.03 0.05"  0.01
KEIRE R Anaerotruncus 0.01 0.02 0.00 0.02 0.01™ 0.01
EI/RTES KRB Holdemania 0.01 0.01 0.00 0.01 0.00”  0.01
T B AR BB Christensenella 0.01 0.02 0.00 0.02 0.02"  0.01
TP o 0 30 L A 7 A ] 1 2 S

t test was used to compare the differences between the two groups. " P<0.05; ™": P<0.01.
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Table 4 Significance test of differences between groups at species

Species name Mean (%) Sd (%) Lower ci Upper ci P Effect size
5 %5 ¥ [C % )8 Blautia sp. 7.32 5.53 -11.69 -0.62 0.03" -6.15
PR R I Bk 1.63 3.12 0.06 2.47 0.04" 1.27
Phascolarctobacterium faecium

CAG-352 )& CAG-352 sp. 0.47 0.90 0.18 2.48 0.02" 1.33
LR R Tyzzerella sp. 0.46 0.86 0.03 0.66 0.03" 0.35
Bacteroides dorei 0.45 1.06 0.04 0.81 0.03" 0.43
A AT B Eubacterium ramulus 0.41 0.48 0.05 0.43 0.01" 0.24
UBA-1819 % )& UBA-1819 sp. 0.41 1.04 0.01 0.75 0.04" 0.38
NI AT H Bacteroides ovatus 0.33 0.71 0.04 0.56 0.02" 0.30
RIFFH Parabacteroides merdae 0.33 0.63 0.03 0.50 0.03" 0.26
I8 B BRI B Ruminococcus sp. 0.32 0.39 —-0.57 —-0.01 0.04" —-0.29
AT H & Flavonifractor sp. 0.19 0.34 0.05 0.30 0.01”  0.18
BEH )8 Oscillospiraceae sp. 0.19 0.22 0.04 0.22 0.00”  0.13
A& Eubacterium sp. 0.16 0.13 -0.28 -0.03 0.01" -0.15
RBIRIEF R Eggerthella lenta 0.15 0.25 0.00 0.21 0.04" 0.11
T AR TR R ST AR R AT TR 0.07 0.20 0.00 0.15 0.05" 0.07
Collinsella stercoris

BIBER UCG-010 BFl 0.07 0.14 0.00 0.10 0.05" 0.05
Lachnospiraceae UCG-010

Family XIII_AD3011 sp. 0.06 0.08 0.00 0.07 0.03" 0.04
o4 B EREFL T @A Ruminococcaceae sp. 0.05 0.06 0.02 0.06 0.00”  0.04
Erysipelatoclostridium ramosum 0.05 0.11 0.00 0.09 0.05" 0.04
K& sp. cvl Alistipes sp. cvl 0.03 0.06 0.00 0.05 0.02" 0.03

7P ¢ G 8 B A v L ) 14 2 S

t test was used to compare the differences between the two groups. *: P<0.05; **: P<0.01.

x5 IMEARERMEARSHEMEMAMEERE £ 6 HIERAERHEX FEFHIERAER B8 X 14

Pk i il

Table 5 Correlation between overall diversity of Table 6 Correlation between relative abundance of
gut microbiota and depressive symptoms in microbiota and depressive symptoms in depression
depression group group

Index HAMDS  Shannon Simpson Chaol Species name Correlation P

HAMDS  1.00 WL )8 Desulfovibrio 0.47 0.04"
Shannon  0.46° 1.00 WM B8 Collinsella 0.52 0.02"
Simpson  —0.38 -0.84"  1.00 o] 7 iy v 5 O 2 1 i 0.53 0.02"
Chaol 0.45° 0.60"" -0.28 1.00 Adlercreutzia .
PR R B HOGHE e. F I CAG-332 sp. 030 0.03
Values are by Spearman’s correlation coefficient. *: P<0.05; PR AR 0.56 0.01"

**. p<0.01. The same below. Collinsella aerofaciens
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AN IB AR FEE T S . AR Z ST 45
BEFR, AR B 1 A SR 2R A
faFEAM RS A ZS MR, XwiE—
AT WX A R AT R IR AR Z,
WX S A bR A —2 . 7F Shen & RIS
L, SRR RARE R G4 18-65 %, M)
k4l HAMD 13507 KT 24 45U AT 1)
WF7E X R AR BR 7 20-75 %, A4 HAMD
A RT 18 430 sk, A X A > 1.
FEA B BORE A HE A — SE L n] XS B A LA
BRWR ], PRI Sy S 06 2 FOGE BRZH A4
VERC B4 —mybnife, DLRHURE SR 4g S 1
K it — 2L 902 B OCH 2 .
3.2 HERLBFAFTERLERSERBEE RS
PR 2 TR ) 22 R B 25 R T AR 3, A
W B KR BT, A1 555 R (Blautia) i
FE X 2 B A e PR 22 S5 A TR 9 R AT o A B
Mo o A3 95 R R B — R R AL = R B, XAl
WRERT IR CO, =k g, thnl IR 2R
A o CRAE N — T 55 I T PR (short-chain fatty
acids, SCFA), X \MA B AR Z %L, anfefitae s
P S-B A (5-hydroxytryptamine, 5-HT)f) 3
i L oI I R A B L R A S
WA AR, i B AR e B A T R
TR AR AE A0 B 5% 128890 1 A 12 8 A 5 A
WIFJE TSRS, i, TESh ik,
R IAMARZE /N ZEE e SCFA % b Bext R 2
NIRRT 55— AR, 5T A
7% 30 o A e ) R R AT AR S A
t SCFA &t , t [FJFE & BUAMAR A HERI 28 SFCA
(LR, RIR . TRRE)EIE® A w2, 78
AR A R ST R, Rk A ARAE
(s N W i A 26 B AR R R D, A E A
St T, AR AR, A9 R R AR
Wil X Ak A AL T, AT DL X B A AL

Wy AT ARG & T A N DT R (2 TR ) 2R N M4
fibas, WAEIIARARE S, A1 55 R [Q R AR X 3= B
WSk b . AR R RIS R, K EE R T R B
B AR AE BB 5% AT DL — > E S 9y 1]
TEREXTIIARAE & o, BRI B E A
HR A 55 0 E TR 45 7 A e A U R 1 T TRE A DA
i kA S R sZ R AL, AT OGS 4 B
BT 7 1)
3.3 BEEEZ M SHIEREIK B KM
S

AT AH SRR 36 & M AR 2 i) HAMD
1543 F1 Shannon . Chaol #8%{ B & & 19 AH
(P<0.05), (HAF RIS, TEAMR Y, WA
TR 2RO 255, (HIZIAR L H A 7
HNR ZREPE RN S AR RAH M B35 . PTRERY
—AMRERE, METHERREZHENE, —
SR AT 4 R SO BRI AR E AR ™ A=
PR ) B 2, ok TR A 2 175 R AR R 1Y &
A3t RS e R 0 & o WA iB s 2R
AT AAS JiE BR: (5] 7 7 R 56 P A5 31— Se 5 1Y)
FHE, Bltn, Kleiman ZEUI7E— 30 i 280k IR £
SEAE BB E T, DRSS NS T 16 AT
FENGE, L 454 FEBERRIN E RN 5T 6 5 1Y
WA, 250 0oR BE WIARAEIR I o 24
PEAEAE B 5 M IE A OG . A /D s Ao 7 I e
SE B T TS5 PR AE IR B A SC A 5T . BN, Lin
FZR R R, HEKEE . wEATEE
7 1 1 BB TR AR X B S TARAE 8 HAMD
130y WA, E N AT & I h R FE Y
FRRE 2 B R ABAE IR LA 2 i SRR el AR
WS LS AL 5, i oA 1) 2 R B A bR 1
s EF, WATAAX TR S BEmENA
B (AN 5 B I B ) ) 338 048 56, X L B A A 2ok AR
= W R A AE 1) & AR R R, X TR E— 2
MIBEIE R AR . R X Be i 57 K BRI ARAE F 3
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1) B 38 TR A 22 R 1 S E R Y ™ B AR B A AE A
Kk, HENIMNIG K EZ R, HEH
F 8L I 75 22 5 22 1) S 3 F Ak

TE A4 E TR AE ARG = B 55 M ARRE AR Y AH ¢
PRI, FATERIL T ERIKEE & (Desulfovibrio,
DS V)55 R 5 IARRE R H A AR G . 38 22 151]
X HEBF ST ] DAaE— 20 B, TR WA ZH ) B
AP HAWEZRWEEE, U DSV M
CAG-352 PR G AE- S MARAE IR B F A . Hor
A RN B R A s, — S 58 iR AT
DA R ER T2 RN ARAE 19 ¢ R P2 i 225 i i
I TR A — Fh i BR 5 48 ) B (sulphate-reducing
bacteria, SRB), Z%5/% SRB H L HHHE, &
Wi WAl Loy SCFA . A HLIRE B Y i
B IRERER EL 7= A HoS, X7l b Rz 4 = A v
A, SEaEMET- e gE" . B,
A K DSV MR Z L H1E B miEg , AN
DSV 5E i Hm% Y. BN, Yachida %!
BB, 4 E R ETVIVETh DSV %R B
FERN, Hirano HGE, 5AERIEMEN
Wil A i AR AR HE , Bzt 4 R R R AL
f DSV /b (HASTHEERZ, T DSV 5
N EHE 2% B2 FE 9 41 M2 (human oral epidermoid
carcinoma cells) KB 4l Jifg 3 [m] 55 3% A 5256 p &
B, DSV Al LY KB 4 580 IL-6 H3 i, %
A JE A I BT 8 T B LA TR T S S L A e 1
TEANARAE 19 & LG, 2 M A R A
IL-6 il TNF-o 55 48 i 240 B X FE SRR AE 14 &
At K2 B, IL-10. TGF-B % Hi & AE
AR FACE 2 SR, 5 RS A 3 i
7 A AE 7 [0 A RA Y R, FEARAE A
DSV AJ &3 128 5 0 A 5 E S by 32 10 52 il #1AR
il ) A R

AT Z R, WA R 8 (Collinsella)
EMARREIR 22 B 25 IE AR OG, RAEX T E AE AR

AT RAPRFI W BEEZES, HETR
B Rl Collinsella stercoris 15 Wi 2H 7 18 A B 5.
DX o ART AR P TR LA B A 50 rh Bl A S A
RAE AT Ko B, —3i g 38 AN HE 9 1 45
1 58 TN S I AE ) A 9T R B, B9 PR 4 i R
e BN eR IR N Rl = €I N R
22 AR 5 — I A i i PR KRR
Z 4t (endocannabinoid, EC) ¥ 37 R i br & ¥
FIBFSE L B, ATAR T T n B e A Y
EC RG Kk —2efe RAE , 1 ECs A3 -5 2
R F-(TNF-o F1 IL-6)98 /0 2 [ 2 AT 5 AH
SRR, PRI, AT T IR T R L A
PRI 2 07 A28 DA T 58 i AT RB AR 118 2 2 o

AW AR5 45 Rk B, WiE W
T T RE 30 Ao 3RS B 3R G ) S i S5 g AR A 5
SCFAs Wil Jr X2 5 BIARAE i & HE LI
JI5E A I R s A A R R S LA B PR A SRR
RS E AR, DL — R X S TR 3 ok T
Pl S M AR AE RV J1, AT LAK IS SR\ )
WFEERME S FE

RHFSERAAE— 2R 2 . HE, ZEI
AR 25 Pyt oy B R R e, At sE H4A
55 T A WCRAERIARAE B, (B —LEnl gk
235 3] gy T TR A B DR SR ORE I F ik
18, 7R 5 SRS v AT DATE A s it ol ik
JE SR I A ) 4 ) SR HERR S R R 1Y
TR, Hk, ARBFFEE T, 7EL
J BT AT A 980 S iR B, AR ST AE R
20 W [a) A [ 9 2 9 B o 8 TR A AR AR T OO
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