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Abstract: Colorectal cancer (CRC), a common malignant neoplasm of the digestive system
globally, demonstrates pathological progression that is intricately linked not only to dysbiosis of the
gut microbiota but also to the oral microbial ecosystem. The emerging concept of the “oral-gut
axis” offers novel insights into the regulation of microbial interactions across different organs.
Recent research indicates that Peptostreptococcus, a predominant genus within the oral
microbiome, exhibits spatiotemporal correlations with the initiation and progression of CRC. This
genus may influence intestinal microecological changes and CRC pathogenesis through the “oral-
gut axis”. We explore the microbial interactions between oral and intestinal ecosystems, examining
the multidimensional associations between specific Peptostreptococcus species (such as P. stomatis
and P. anaerobius) and CRC development. Key considerations include the population heterogeneity
of these species among CRC patients with varying clinical profiles, their dynamic evolution during
the adenoma-carcinoma sequence, and their spatial distribution across different pathological stages.
We synthesize mechanistic evidence illustrating the role of Peptostreptococcus in promoting
tumorigenesis by enhancing cancer cell proliferation, inducing epithelial-mesenchymal transition,
and remodeling the tumor microenvironment. Additionally, this article assesses the clinical
potential of Peptostreptococcus as predictive biomarkers and therapeutic targets for CRC. Finally,
we propose future directions for the development of targeted microbial intervention strategies
against oral-derived pathogens, with the aim of stimulating scientific interest and encouraging
further investigation in this emerging research area.

Keywords: oral-gut axis; colorectal cancer; Peptostreptococcus; mechanism of action; biomarker
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Figure 1 Role of Peptostreptococcus in CRC under the “oral-gut axis” perspective. A: Distribution
characteristics of Peptostreptococcus (Its distribution is linked to clinical factors like body mass index, gender,
tumor recurrence, and chemotherapy-induced myelosuppression, as well as CRC’s spatial locations, progression
stages, and molecular subtypes); B: Peptostreptococcus promotes CRC by enhancing tumor cell proliferation,
inducing epithelial-mesenchymal transition and reshaping the tumor microenvironment, such as recruiting tumor-
infiltrating immune cells, increasing proinflammatory cytokines, and regulating metabolic pathways; C:
Perspectives (Research is needed to explore Peptostreptococcus’ role in CRC, its carcinogenic mechanisms, and
potential as biomarkers and treatment targets). FMT: Fecal microbiota transplantation; TAM: Tumor-associated

macrophage; TANs: Tumor-associated neutrophils.
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Figure 2  The association between oral-origin Peptostreptococcus and CRC. A: Differences in
Peptostreptococcus abundance across clinical features of CRC; B: Spatial distribution of Peptostreptococcus in
CRC; C: Dynamics of Peptostreptococcus in the adenoma-carcinoma sequence of CRC; D: Differences in
Peptostreptococcus abundance across molecular subtypes of CRC. The bar length indicates schematic relative

abundance of Peptostreptococcus across CMS subtypes, reflecting the trend CMSI>CMS2>CMS3 (no

quantitative data available).
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Table 1 Studies investigating the association between Peptostreptococcus and CRC
Research object Research methods Sample type Major finding Reference
25 healthy controls and 25 CRC 16S rRNA gene Fecal samples  In CRC patients, there is a notable [46,
patients; metagenome, qPCR increase in Peptostreptococcus, such ~ 49-51]
54 healthy controls and 74 CRC immunohistochemistry as P. stomatis, P. anaerobius, and
patients; (IHC), LC-MS their tryptophan metabolites in the
1 healthy control and 1 CRC patient; gut. Introducing microbial
490 CRC biomarkers improves the sensitivity
of fecal immunochemical tests for
detecting colorectal lesions
275 CRC and 95 healthy controls 16S rRNA gene P. stomatis was significantly enriched [72]
in patients with MSI-type CRC
35 healthy controls, 29 colorectal Metagenomics, Compared to the healthy control [47,65]
adenoma, 30 CRC; 16S rRNA gene group and the colorectal adenoma
61 healthy controls, 47 colorectal group, the abundance of P.
adenoma, 46 CRC anaerobius increased sharply in CRC
589 CRC and data from published  16S rRNA gene The association between P. [73]
studies (4 439 CRC patients and anaerobius and CRC demonstrates
controls) strong robustness; it addresses two
gaps in CRC microbiome research:
quantifying microbiome traits related
to cancerous colon changes and
identifying microbial factors that may
obscure true microbiome-CRC
connections
522 CRC and healthy controls Metagenomics, P. stomatis shows a positive [55]
metabolome correlation with BMI in CRC
patients; BMI criteria are specific to
the Chinese population
12 CRC, 12 diabetes-CRC, Metagenomics, The abundance of Peptostreptococcus [56]
12 healthy controls targeted metabolome is higher in patients with CRC
complicated by diabetes
212 healthy controls and 212 CRC  PCR, PacBio P. anaerobius is the most significant ~ [57]
signature bacterium in male CRC
460 CRC (262 cases under 50 years Shotgun metagenomics The abundance of P. stomatis shows  [58]
old and 198 cases aged 5088 years) no significant difference across
different age groups in CRC
41 treatment-naive CRC cases and  16S rRNA gene The association between [59]
40 non-CRC controls Peptostreptococcus and CRC is
comparable between developed and
developing countries
6 paired normal tissues, 20 paired fluorescence in situ Colon tissues ~ CRC tissues are enriched with invasive [48]

CRC and adjacent normal tissues,
as well as 2 additional unpaired
tumors from 2 CRC patients

hybridization (FISH),
16S rRNA gene

samples

biofilms (particularly on right-sided
tumors), which are composed of oral
pathogens such as P. stomatis

P4 actamicro@im.ac.cn, 7 010-64807516



RFUT A | BUEYEIR, 2025, 65(12)

5217

Bk 1)

Research object

Research methods

Sample type

Major finding

Reference

32 CRC

34 CRC

338 CRC

13 096 CRC

30 healthy controls and 93 CRC

51 healthy controls and 52 CRC

Six cohorts comprising healthy
controls and CRC patients;

98 CRC

103 healthy controls, 32 colorectal
adenoma, 99 CRC

Colon tissues from 96 CRC, 82
adenoma, and 77 healthy controls;
fecal samples from 58 CRC patients
and 54 healthy controls

16S rRNA gene, FISH
qPCR, metagenomics

metabolome

16S rRNA gene, PCR

16S rRNA gene, qPCR

Positive bacterial
culture

16S rRNA gene

16S rRNA gene

qPCR, metagenomics
IHC, FISH, 16S rRNA
gene, LC-MS, fecal

occult blood test
(FOBT)

16S rRNA gene

qPCR, metagenomics

16S rRNA gene

Colon tissues
samples

Colon tissues
samples

Mucosal
samples

Blood culture
samples

Saliva samples,
fecal samples,
subgingival
fluid,

tumor tissue

Saliva samples,
fecal samples

Saliva samples,
fecal samples

Oral swab,
colonic
mucosa,
fecal samples

Colon tissues,
fecal samples

P. anaerobius is significantly more
abundant in CRC tumor tissues than
in normal or adjacent non-cancerous

tissues

Transcriptomic and metagenomic
studies have associated the bacterial
species P. stomatis with the CRC

subtype CMS1

The Peptostreptococcus is enriched in
advanced-stage CRC; a new gene
mutation-based prognostic tool has
been created to identify high-risk
stage III CRC patients

Peptostreptococcus-related
bacteremia increases CRC risk,
suggesting microbiota-induced
bacteremia as an early CRC warning
Peptostreptococcus, Fusobacterium,

and Parvimonas are prevalent oral
bacteria associated with CRC

Local oral bacteria may have
promoted the initiation of CRC

carcinogenesis

The Peptostreptococcus, like P.
stomatis, is enriched in CRC, and its
abundance in both tumor mucosa and
adjacent normal mucosa is higher
than that in fecal samples

P. stomatis is linked to CRC, showing
higher abundance in proximal tumor
mucosa; a microbial biomarker
classifier using oral and fecal
microbiota effectively distinguishes
CRC and adenomas from healthy

individuals

P. anaerobius levels are higher in
CRC patients’ fecal samples and
increase from normal tissue to
adenoma and CRC

[60]

[69]

[42]

[45]

[39,62]

[35]

[64]

3 HAEERE P CRC EIHH

1B A AL

FAT, 8 EA R U RV A B Rk

JEAE -l o (4 57 AR 5 CRC R AR K e
PIFASE, (HTHAS CRC BAHSCHLEI T 34754k
TP B, NI, ASSCEET A I B 45 H
Pt 2R i e i EURAE FAALE] 62 455 02 2 e e 2
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MO¥G5E . 5 b -TR S AR AL . S R A
5, Rt L NI A T )
3.1 {RFAhEZHARiETE

TH A HE BR 7 8 R 42 3R] 422 300 o 41 7 K T
A AR R A0 PR B, DT e e R
T APCY™ /N B A F AL BRI bR N TR A
WG, EEEHEE P stomatis/P. anaerobius 7] b F
B H s s B e BB A OB L R AR
KOOI AROMFTE R I, P stomatis DR R 51
M5 ) 5 AN CRC 40 R385, H AN
EHS I B R AR SLRER BoRiXE
Al R A0 R AR S A R I B 1 D (cyelin
D1) Al & A 8 AR 1 % 6 (cyclin-dependent
kinases 6, CDK6) Y15, 4l Lo AR 8 -
fa v ) S SHEER 1 AN~ Dk 2B B U 7 (caspase-7)
PuIEE L, BEmm R CRC 40 ML JH T I 42 i
G1-S IR, bk — AL ge PR, 40 2 1h 2R
FITEAR IR ARG 5 b 35 CHE ] . P stomatis
il FBA 5 CRC 4 LRGSR ZIRE G, M
{i ERBB2-MAPK {55 ‘5t i, 1E— 04 56 2 e X
FEANARAER, IR OE kP A g g Bk,
P. anaerobius W3R 12 1 A1 FE AT 5 CRC 4 i I
ARG R A EAER], WS PI3K-Akt A2
KHEILA, fU4E Trga2. Aktl. Nfibl % 8.3 -
JE, IR AN s AR S0, T L, T
A BE K TR 8 3R T A ARG 0 T A e B
ThEmMLE, WRhEZZS CRC #HEAIE T
Se s, FEL L, FE F nucleatum, P. gingivalis
S UL 1T 1 A R R R BT S T A K R
IR FRmE A/FE I HEF, WMEHR a. FiRE
HBEGSE, ENTHE TAmEN R, hEdreRs
PEZS G 18 E 2R A0 TR R e 58, e ik
i JEE 40 e e 7O SR, AN TR B A 0 R
PIREB 2R ANSE L AR A 1 32 4 RS2 AR ST Y
TUHE SIS 5. A, AR TR R
PR A BE I 1 A /N RNA (microRNA )R 5
CRC 4t fry 1 s A 2807,
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32 BEFLK-EFEREK

THALBE BRI g ml i o b R i pn R ) 5 5%
SR IR 75 T IR B R v i b e -] 5 o Ak
(epithelial-to-mesenchymal transition, EMT) 1 £ .
EMT /& | 52 4 i 2 2 SR B EC Al P 5 <08 0 44 i A
SCHRFR, R4 R] S B A B O 1 iR s B g ) ik
FRUS 30— A 4 AU F B T PR 2 e R S
HYFERl . WXL IR P anaerobius il i SEAEREIRTE
i 40 MY (myeloid-derived suppressor cells,
MDSCs) Jf i #F H 43 W = 40 M /v & -23
(interleukin-23, IL-23)i% 5 MC38 4 il & 4= i %
(IRl FE T FEARIE S Ak, [R] I3 5 MC38 41 Jifd 1)
EHAURZERE T MLk, B9 SR i B AR bl
(] 5 A Py bR S ) N-45 64 3 5 9% 5 K1 Snail |
Slug. Twist 25 ik BT M2 T, XFE
FO7 202 I AR Bk R TR A 1, BRI R AR
F. nucleatum . P. gingivalis %5 H.45 1AM
i, J5# FEGE LIRSS RNA Bk . e
AU A A S 14 e T A DG PR A A A e A5 4
ERES EMT 2 5 CRC #85, 1esh,
P. anaerobius 7 53 fif (0 s WA G IS 05 152
i, dEMifEdE CRC AP, Wiz R B HrEeik
I BE T I E- 41 2R 1 e 3k O 02 2 g 4 i i
FelB2) ) PORHIEAE EMT JE/ER . SR, %
JE I EMT JHAR 5 R 10 3 T HLHIATI AR 58 42 )
B, R HAE CRC 58P T el 5 K
5l AN A B TR AR Y -1 AR R
B, A0 o T Tl AE W i 4 ) B ) 96 9 7
TSR AR
3.3 EZEMEMIMNE

Jif 98 2 4 55 (tumor microenvironment, TME)
S F IR A M L 9 A i A A A b R B A 2H A
MRERERRG, X CRC MR CHEE,
TH A B 3R TR J AT LA S 4R I s e S g A i, 4
AT b I 928 B I bk CL A, DA T 2 ST e e
TV IS R B (K] 3). P anaerobius 3 33 34
A R IR MY CRC 4 iE % K ¥ xB (nuclear
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factor kappa-B, NF-xB){5 5 il i, Rtk -+
1 (chemokine ligand 1, CXCL1)5 MDSCs |- f%i%5
Az R EAER, {2 MDSCs i 2] TME
th, TSI REYE CDST T 40 iR Bk
— W KL P, anaerobius AU EEEE MDSCs i

A TME™), 38 0] 43 i — R I AR AR 1 B R S
MDSCs I (5 2 AR B, A2 2R = R T

1 (arginase 1, Argl) fll /5 5 A — A 1L & & 1
(inducible nitric oxide synthase, iNOS)Z# 15, MIM
liT MDSCs 2 i 3% PEIF- i CD8" T 21 fifd
G E IREM, Be Al , IR AE G I 20 i (tumor-
associated macrophage, TAM) I JJf J§3 #H & H P L
2 B9 (Tumor-associated neutrophils, TANs) 1, 7£
CRC /NI b & & 40 BIR F nucleatum.,
P. gingivalis 55 1 3CAE P00 ] S5 48 I8 AH 5C 1
P A0 H 52 TMERSS®) - (H 3 4k B 2R 1 8
MDSCS Y XCE 42 HLf 2 DO T AT TR E 2y

fiE o T A B R T T S 11 3k 2 S S 22 20 i 2L
J%aewﬁﬁz( TAM? % TANsT

P. anaerobius

Lytc-22 PISCRNG
w2/pl M. l/%"mﬁ\
% Slamf4 l]é)'}b,%' 5%
N =
/ NFKB * (ﬁi—x

VN , AQ D . iNOS
"
JI_7 MDSCséeﬁm%
i

CRC cell The e':lhanced

immunosuppressive

activity of MDSCs

rgl iNOS

Q @@_(\\K}e‘
CD8' T cell NS
/YL\CXCR2 GzmB ¥ e \“’:\ o
IFN- gun
\ / “<‘\“.b\\

MDSCST

B3 HUCHEIKEX TMER ST
Figure 3

AR R
Remodeling of the tumor
microenvironment

A B T AR R ) SR IR M, 5 CRC &
H N B I PR 1US 25 VIAHSCE SR TR h
CRC BE WG A RAIAEYbRE
mw%ﬁ@EﬁTWMTME¢%%E¥m
BT A R ERR, e CRC &
H: (Kl 3)o P anaerobius AL PR CRC /)N FUMRE 20
IL-23 53 m T IR, $/R1Z 0 ] g
R E AN s %2 CRC . (RIMITSE
WESE, WA A 12 Caco-2 4 CXCL1 (¥
FRB P BRI, AE APCM™ /N ERAR A
hHEH P anaerobius T 3 H 4 fL 4 % -10
(interleukin-10, IL-10), Ifng., Nfibl LN AR
A F-3k BIR, 51k 4i 7 5% 2L,
F 8 o TN M i G 28 Bkt ok A AR A 1Y
S Ak BTSSR NF-«B 18 5 A0 30 T g
e RN, I5 CRC #ERMHG, REHA
R % W1Z A 8 B 0%l ok 40 e X 7~ E 9 TME,
{BHEARIHLH M AR S 2], (a3 — 40T

. wige

IL-101 ,' .

MDSCsT
<
3@“ IL- 231 picy
A‘ CXCLlT
o s

%,06\0 ‘e’\b

L H»ﬁamszmm
- -4 O # P. anaerobius

TLR4
,é s ,,,%@TLQ ~—l-T ;RE_BIEZT\

#\hﬁm

gza/a

g,
b, » e ace//U ”
hy,,

CRC cell

[ EECholesterol

The effect of Peptostreptococcus on TME. TAM: Tumor-associated macrophage; TANs: Tumor-

associated neutrophils; GzmB: Granzyme B; IFN-y: Interferon gamma; CXCR2: c-x-c¢ motif chemokine receptor

2; Slamf4: Signaling lymphocytic activation molecule family member 4; ROS:

Reactive oxygen species;

Hmgscl: 3-hydroxy-3-methylglutaryl-coa synthase 1; Hmgsc2: 3-hydroxy-3-methylglutaryl-coa synthase 2.

http://journals.im.ac.cn/actamicrocn



5220

ZHU Yuhong et al. | Acta Microbiologica Sinica, 2025, 65(12)

I 95 440 i Y 5 ) R A i 22 R T O
B IR 2 0 FR BT v v A5 L 5 B R ) I LA 4
FrHAFT6 R, bR T 45 T R 12 10 G 28 4
PO 20 L PR A0, e 2 A A e 2 R
TME (K 3). 5 F. nucleatum 52V [} 53 241 B AR A€
AR Ak B Bk T i o 2 ph ]
RO & & % W TME. Long %M X} £
P. anaerobius A BRI N CRC 40 2 E 173 K 48
EARIHT R, TR I R ) I [ AR A AH O
FEIFRIA, Tsoi 14K, 58% T P anaerobius
N CRC 4fi i & 5 B2 9 3 o455 H
(sterol regulatory element-binding protein, SREBP2)
P S B [ st KO ¥ 4 25 e, Hih SREBP2 /&
— 2 55 I [ P A ) R 0 ) B s PR F
1E45°T SREBP2 il 5l 4b #Ljs , CRC 4 g A AR
[t Bt K F TR, RBTZ I E f SREBP2 {2 i fif
TE AN BN S RS G HeAh, IR AT 5 CRC 4
Jifl_E A 5 RSEEE 11 Toll #5244 2/4 (Toll-like receptor
2/4, TLR2/AMHEAEH], M CRC NS LA
ZKV DT e 5 I A 2 IO O A
PRSI X 2z b — A2 dH R N E R,
1S sl A 0 W A AN 5 B A O 05, ke
e AL

gi bk, THAGEE K TR R G SR AR IR iR
T G A 0T T e 98 5 B F) A L
A 2 44 PR 7 8 LA B 7y v geg 2 A i i A
HIH TME (18] 3). SR 12 i A0 ok 20 i ey
JETESK S CRC #E ) )5 i B A K RUWER], (HIK
SRR TR 8 1 X MDSCs A 0 843 B g
290 i L T O R S P Y, A -l ik
AW 5 CRC I P 5 AR A

4 RRERZE

41 MRMHIENEEIKES CRC XE %K
HIER X &

B HALBERR R B 5 CRC YHK R B W
R A 0 IR 5 R A15A R BB < “Alpha-bug™ i
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WOV, A A o R A S OABE
Ko HEHF 7 25 A T Ok S8 B 988 2L 1 5 “Driver-
passenger” BLAICUINIA Sy, + i E YIFE A
“UR B N E AL s bR 41 DNA B, R
F. nucleatum “5“3e % 4R Q5 2 T A5 1, =4
AT HERE TME ZZ2 69l Jn # B, mARE A 5Tl
YA R APCY N R A B A P AR,
o 31 A5 3K T JE AT AR M A CRC & A iy 2
R, (HixBRITCTE IR CRC AHCTH fb gk ek
WY H R, Hob T shPisim 5 A7 i
VR S50 S e RS HAEAE % 22 5, Bl
AT5ik 2 32 53 UE 4R W10 1% 14 R 1 25 )& CRC 1%
R REAAEN . ik, KRR
PR RN A MR G KB WM, TERE KA
b XF CRC 23 B X 1711 -5 b g8 A i 45 43
Br, VAR A 2 AbA7 5 B9 T f s Kk R 2L I P
B 2 A A7 AE 1 [RIUR P AL DGR, I A A
LR FRAEAY | RARE T 6 MO T RO U
A W) 28 AL o R 18 08 A 3 A A 4 51
AR ZR, HE—20 B O U T L BE Bk R R S
CRC EH R MR A
42 FANRFIBEUHEKE X CRC JHif
HI1E R #LHI

it o e 3 P R R B R, T AR BR TR
JETE CRC HriyfE 32 310G, (BIA B
Z B E AT, B = BT R R s A T
FIHLTIESE . 76 bk Bgh S W T AR A 8,
28 11 -l A% B 09 A LT B AR BLR A4 4
Jr XA CRC AL, X —I A BFFRIEE S 1
i R U5 A R R M DG, H R R AR s TH AL g K
W& A E AL EE T 5w (1) P gingivalis 1
Tiif R M2 AT HE B 1 R S e R AL, S F
nucleatum i AT 38 1 BERCAM MO AP0 . BB 208 &
W B d R e s ST
R R nT & D - wesh i, nl PR H
HEARVAEYEHE . (2) F nucleatum GE175S3F
Zmth RNA Fl45 £ DNA 459, %5 b s ek



RFUT A | BUEYEIR, 2025, 65(12)

5221

PR & 5 MSI R B b R R T, TSR
HRE U5 T8t 1% A FOUL3EE 1% P 2 AT {2 CRC
KA. Q) HEMEIM 2 miEE, HFEEHE
Xof BN A o 5 Al A A A T AR ST
A B 3K T ) HoAth 11 5 7 s 7 5% M CRC 4H Y
e R RN g i E s R, a4
B UIE 12 TR T e 71 38 o B R 4 I T TR R S A
M il AR AR LIE CRC dERE . [RIEY, AN[EITEfR
BEBR A PR AE I A 18 OB AT BB AR AR
It AEBAEGEACEEE, X2 AH EARE X
HAAFEE, FIRE . 7F CRC WERHE S X
X EEAS BB A S S W ANE A, &
SZISEGE . (4) F nucleatum 7] 22 f# CDS' T 4 Jig
IS CRC iRy AR, i B ATH AL
HEBK A &8 A oE SAE R AR s BUm AR, w
— T IS B SRR R R 7E CRC iF R
FAGIT BUE R MR . eAh, BA
5T 2R s PRl | e 240 /25 4% B - )
R FRAR ZORARER < O -l G A= Wy i A 3278
CRC #ERErh AT AENT, (BXELL 58 AL
BRI . L, ARRWFIE NS5 A 5 n 5 09
o 155 78 K T TS M 1 PR A 8 TR A AT T A IR T
J&TE CRC KR ifER-
43 HRIBEWHEKEIEA CRC HEY
PRSI A=

AR O A ISR BoR T fe s BR R R AE N
CRC A= Wybr a9 Iy, AB Ik PR TS 1 i
FEARERE | i T B FVECHE 20 B S5 R 1 1 2
PR, TEREACERE I, YT CRC JoB i 22
M A BSOS I, L X R U A AR SRR ARG
MR AT AR UTH AL B BR B s R AR 3R 11 CRC
FEOEEGARE, LRI 2 () 1 22 A 1 ol 25 8
TG ZAEREAS,  [W]HKG 2S5 A6 0 e Y i £
Y5 CRC J BN B REEDY, sk — KRB &
SN A 5 RE 5 BRI R« 1 -l 2 4812
W T BB A e il o FERR IR E, BT
DU 52 A 1) Joy B P R BRT R 43 2 R Pk B, H R AY

(e e S el ) o e S IV ) I =
B2 0 A 0 D P B A B 0 L Sk 200 T
[R] e 25 5 8T 24 1) 25 1] 22 41 2= H R LA TR AR B0
Fh K V- 4 TRV 3 b 2% BR B 8 X 18 3 1 52 0
AN, ZEE N FE AR CRC dEfE v 2 3 54
b, BETHC 0 R 255 2 IORE I HIL A A7 45
R, HEsh A WMBIRY Sl 22 0[] 55OoR AR
ST B TR 5 0 AN [ o B 1) e S e s R
A, [ EsE AR A AR A B AT ik R A A B
TGYL R . AEBAE T 1, Muller 2507158 i
1A “MintTea” A R 1 5 AN 34 2 4 B Him
SRR B IR R, RGP g e 1 I AL Bk T S g
M CRC #HC, UESE N T REIK 3 i K& s il 5
MR W2 2 2 OB R A2
4.4 FF& O RS E M E PR $T X 4% T 7
RER

FEXHIE AL R SR TR 8 S5 AHOCHY CRC, LA
2y WA AL G /N BERR PSRN 22 L W0 il
Tk AR e M 2 TR i ) R I A R 0 o
HARKPS, 55 NS T 8 R i & AT
(I SR B, LA A i S PR A T 0 e
PE NN 2B AR AR P, SR O s A
W HHT 2430 Y7 SR I QA ] 44 TR 3R 1T AR 11 0 A AR
P T IR0 35T 5 PR T A A W R A IR
KATURL/ i A 55 (1 3 2% AR e OV R R R HE ) Y Ak
FEER DA B R T BRI ) . A5G H -l r kR
PR, RS ATHRZ « 1 s T B 458 + i i A R
HEREYTIE, VRAMEGSIAR T (B XS B — AL I
BN 2. B, b D AR, a5
PR ) SO R AE S A B, BRI H: ) i 1B 1
R IR Sk, [W] S S5t 26 7 # AT (fecal microbiota
transplantation, FMT), #E£E & 1545 4 HEUR A
F R HMARRE R, EREBIEMCES T4, 1t
Hi, ARG 2N VSO A SR s e -
Jntt, Uk % 1 GCAE ) B AR S T 3 A T e 1)
TSP R I s VR A W A 2 I R
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