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TEERN. BT ATSEAR R B R YIRS CRCIE S 22
St 2 ) P REAFAE DR ROGHRT 1S L BRI A
i 3 B A 22 18] B AR LA FH T E S ELCR O 31l 22
AR BR. B B A — D e KM A2 2% 0 A 25
RGE, MR AECRCH IVE A, B
Y5y sz rta) 23 ST R R AR, A R
X UL 18 A P R AR P RE 2 ZLCRCIE )
ZESERIBLH BA —E APk, 5 2 ) BIEE S
R REEE. L, ASCE LR FITHECRCIZIE R
AWIREROTE ASE, AR 7R CRCIIE (A M fe o 1
TR, ARG A A YR CRC
RAE . RIEHIABE TR, AR RS
5 B A R Z (Bl A XU AR AR, DU FEAR A
FRPRE R i 3 T 0 R I 205 B 988 64 e DA P 41 3t
e 57

1 CROgERMAE DR PE P

1.1 CRONGER IR AL RAAENE 2 5

1.1.1 CRC##

TEMIE A YIRER) EZI2R, Firmicutes (F)FI
Bacteroidetes (B)JU N, F/BI RIS A Y%
PRSP ) SCREFE AR, B, F/B ST il 5 A
FIRE B K, MF/B HGR R F UL T R AE M
PR T A A S A & CRCIVER R R, 78
JEKF-L, CRCH LT & £ Z i $h Bacteroidetes |
Faecalibacterium . E. coli. F. nucleatum. Streptococ-
cus gallolyticus F1Peptostreptococcus®***). it FIBFFE
RW], BAERLMECRCE 19 18 A YU A AR
22ROV AT REAR I R 1 WSR2 1 CRCRUR AT
FEEERR e 22 S R 2 —. S TIR RGBT
SR Z A, Lin% APURIECRCEH A HER]
2 T — ik IE], APRESR SR, LR EGIE T Pre-
votella sp. Marseille-P2931 . Clostridium colinum#Bifi-
dobacterium pseudocatenulatum®55Fh AN /KT, 1M
B HB B Wil TP Fusobacterium mortiferum . Bifidobac-
terium adolescentisFSuccinatimonas hippei=51 1Fh b
L. 5—IlE R IESE, Bacteroides z:5CRC
A E BN, 1M Blautia . BarnesiellafAnaerostipes
Wl Ay S AN L £ 3 2 ) 2 S AR R I 3R 4 .
BE#A CROMAEIIE K, T M E B A Yp- 2+
PEZHHIIN, To-ZAErERca B AR, RICNEY

HEE S INBEL, AR REINE S, Mk, LHEEN
Wi E Y a- 22 FETEFIB-ZRE TR i 2 T %, R
AW RETE BN A, (B DGR i BT, SRt i) — T
SERIN, SR AR LY, fatERE 5 1 i 18 ) e e R 1D
liR (short-chain fatty acids, SCFAs) B /K F-43AIK. SR1, 7E
25 i B JR8 FICR C AR 3 A0 A LA B F i 1) e S
25 ORI, e AR = ] B2 B HECRCE
R R 2 —BO,
1.12 CRCEA Fh4

CRC B T W P ) 22 S AE sh A R rh o AR
W . SERTAIIFST R, S5 CRCA JRAISCHYFEHF (nwel
FMmp25) 767 B IR0/ BRGS0 A7 A 2
P ARPECY RS RS W R RR LSO A A& PR 2
M BIASON,  E AT LA A AR 2 P 0 R A S PR R Y
B EA M. ApM I —Fh 2 TR Kk
JURIEa 1 2 AR A S CRC R A & g i R A SE IR TR /N B
021 S PP o/ SR AR B2 8N (azoxymethane/dex-
tran sulfate sodium, AOM/DSS)i7E T CRC/) KUK A
TV 0 TR 245 1 98 AR O 45 7 98 (colitis-associated
cancer, CAC)™. AOM/DSS/k B ] B i A S AL
/INBRUBA) i T B Ak SRR RTF/BAE Y. et B9 %
M, SMErNEAE L, Apc™MHIAOM/DSSHEE /N AY
iR E R . 2, i RAE R E T EP S,
A2 e/ R B 58 1 B B 2 EAEA I D T R/ U 1
AR FEE BB FRAK, R 2 2% S Akkermansia
muciniophila Mg R AL ¥, 1M Parabacteroides gold-
steiniiWB BP0 A, muciniophilaZ—Fh ] DL
A P 266 4 P A T A 4 R B R AR ), T g
PRV I8 R AE AR 4 & A2 BT P goldsteinii ] i 1417
il fig 22 W S BV I e, ZERE b R B Il REDS
XS IR, T 5 ) R Y O B T 2 A
BRI, AR IC I/ NRA B PER]. Ak, TEfErE
/N ER B 38 H WA BB S IEIH % (phosphatidylcholine,
PO) K H FU#FRSIILPCIY - iH, LPCHI{E k4 Ha b5
FINMEZE S, A, muciniophilal) & %58 P. gold-
steiniifFEYE SLPCAHY/K T IEA P sk B[R]
PG 1) 1 B 2 R 0 PT REZECRC I R A R e
rHR EEAEH.

1.2 CRCT-HUlnImii i A it Mo i Rr B 5

CRCIIE A I A AR AE NN B s B v 2
FEAEPEN2E 5, —SERpBR A T BRI o 2 52 Wi A 1
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AR, PRI MR IS, —2epFsh, i
4 ZD(VItD)K -5 CRCUS TG S ARG, (A
AT FE AT AAE X — W 240 CRCH Y
AR R DA E WA AR 25 5, 5B PR
T, B EERNEVIDF EA G L. nuclea-
tum). A i A BE R (deoxycholic acid, DCA)A:#1& il
LR I A e HICDS T TR ThRE, feuk
CRCHEER/IN FUh R A K41 BB 22 IR (ursodeoxy-
cholic acid, UDCA) 3 id I DCA M S A A il 25
AL A TEVE), FEBEZ UDCAIRIT I E T, Faeca-
libacterium prausnitzii=£FE FIBE I Ruminococcus gna-
vus Rk = 5 55 P25 1 g XU (R 35 i S & AR DG, SR,
FELAE R EI A R SR OCHRIC, s LRI, ok
ST B2 AR UD CATEZS 1 v 3 P 3 52 i e 2 5
B R, T s & B, PLPD-L1IAYT il g R
R MEPEMC381n7 g /N B i W Lachnospiraceae(JX Wi
ICTsHY R M ZR) £ B, (HR SR et/ B i i
BRRFI). 3k — & B I RS /R A PPD-L LIRS e
B BE PR T Lot B RS A — 2. iR
TEFT B J& Helicobacter spp. 7] B3 —FpE M iz 1 48 5iE 1
BEANEICRCHYEFEME) B Thl 7-3558 B A A5 3% T Can-
didatus savagella(\WFR N Segmented filamentous bacter-
ia, SFB){EAPTF Helicobacter spp.i55SHICRCIE 1% 5 /&%
B /INEAR N, 1T 51N U B A P RE & A 52 2R )
BT BRSRE, SFBHEM:/IN B 45 IR Y & R
RN H AT I AR TSFB MEME/NRL. IbAh, TEREFR
SEARNS, E. coliff)=FREAESFB /NG H B i 3 I A4
E; BRI, FESFBY/INER T, (AR L CRCHY/INER
JiE RN BIE. coli=F B W1, X Lgs LRI,
P B SEB X CRC/IN FRELA P SR M O /R
H; SFBRERSE M B iR, B 1E3ERN S i Helicobac-
ter spp.5 AR (P0G SR SR BERT /5% S K AT
AT,

B2, CRCEERAEYRELN . DR Tk
A=) RS T SRR it T A AR AR PR A . T
TH WA WA 52 IF ] A s ] S5 A58 R ZR s ik, HL
SR /NS AR A W AR IR R, Bt 5
4 H CRCH B U W RE RGP 22 S B Bk, (2
SR, BB R B E R R TR BUR TR
VOB ey, T Lo S A /D BRG] T B A 1)
IiE RS (K. MES R AR g e 8
A HEEMEN, HIEE S WIERCE R Z R TE
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URAAEAE. AT —F R BA PR — 2D TR
F X CRCIAIE A IR R0 S DL,

2 VEMEM RO IR RN A
HE

WHE (B ) L PR N B R B AR, FECRCIY
KR R BAG SR A, T, M R S
ERPZEA, iR DNASS A U4
miRNAsHIHF LRI P01 375 S 41 fifg J 101 B g 23146
EEHICRCANMIIESE. Pl CRCIYIEE, ERBEHI %
xR, FEBEAELMET, ME AT B2 ARGPER TG
ARENAE S, feabmIE FaRb SRR,
T8 28 T2 B3 o P A 2 AR 5 | Jbe R st A% 2 IR A
CRCHE P8 i H 5 7 A ) 485 45 T ] i i75 S-400 M
JHT1%00 BT E B CRC AN A FI PR T, Mg 2
FIVHE I 2838 M 3 949 B T 2 O B A 4 65 1 96 i B
HE, MM CRCAY IR,

2.0 WRECEAERAIE R AT, WSS

355 2R 2 A T T A W AR B S BRI R
E A5 5 S AR A PR () 335 2 METCER FREAIRC AC XU 1 26
HEHLH Z—. SERTRIpFER, SR EIER 2SR AOM/
DSSHEAY/ N FG5 1 5 RE AR IE 1, #bFoME ] &
VAR JSAE VL, AT OO, Yk i 48 BRI By
B, M BHIBINF-«BI5 57 5, M SAEN LAY RE
i, [FIBHEHENTR AR ST A LRI FR35, B AN
PG5 RS AE R R0 e Ak, e R i 1 o R
NLRP3 5 /IMA ) F 38 A I I 38 90 . M 9
Al 5 MBI AR A, e R a1 R i
I8 2 3 B0 i B 2 R — A 10000 7
AOM/DSSHRI R, fdi 3T A= 3R AT s B R 2, B
IRAR 22 4 PR 77K 7 RN 2 i ek 2 A= %8, #h e —
SRtz vl S 3 SR = R NTT= N 43 By 1.7
BB Z R E R A A F R, DL S B0
(YL ANE/BRYES. 2528 B T HEBT 4 IR 40, T
4095 TR USRI AR AE R . % R B R R M 4 (reactive
oxygen species, ROS)ARE/K, BXBICRCHERE! ™. Car-
nobacterium maltaromaticum ™ i 24 BN R i iE
JRE I G i A T, R N BRI GRS 5 %),
HE—LWFIE R R, MRS HIRZE I SLC3 A2 A
KSR C. maltaromaticum TE B WM E FIEGE. C. mal-
taromaticumEFH AL T W iB A AL R, 2 k™
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Figure 1

Sexual dimorphism of the gut microbiota in colorectal cancer. The composition of the intestinal microbiota demonstrates sex-based

differences in both colorectal cancer patients and animal models. Typically, male patients and male mice exhibit a higher proportion of pathogenic
bacteria in their intestinal microbiota, while female patients and female mice tend to develop a more stable intestinal microecology. Created with

BioRender.com

SCFASHYIE(F. prausnitziifllL. bacterium)) & 5%, [FA}
PR T AL BUR R(B. vulgatusMMuribaculum intes-
tinale) RN F2 B, 3K 46 45 A B AT 0 ViItDSZ AR 5,
VR IAE, AERpE BT RECY. MR e
SCFASHNTA YK, SCFAs(UN T R) 2 8 ik ¥ K
A E A Y, S ER I AR S B E
B — B ARG e, SCRASAR P 23 bl 45 7 41 i
W, FFiE ALK RO BEIR G IR 7 AL ATP, 21
PRALEERTO i mi R BRI (intestinal alkaline phos-
phatase, TAP)/J&—F i I8 (A W) = BT IRT K. FEME
HE WP IAP LA, b Proteobacterlaﬁ/l$r Flg
ZHEREY G, AT Ty 1E &F%J\[m XA PR
B, ECR PTRGIN a5 AR A B AR L U B0 T 1 SRR
HERr B U T4, fﬂﬁ%%l_xﬁfiﬁ”%ﬂﬂﬂsﬂ“
Wit . BB CRCAA: A i 5 THl 22 G EE L (512).

Ji7 18 M 2K 5% 1A B(estrogen receptor-beta, ERB) &4
[ SARSCEE i B DR PR, IR 322838 1 ERBREZ M)
ZEAH AN, FBRMEME /N BB ERBIE N & F BB THUEY)
T RRE R IR G B 05 R R3S (> 7). FECRCR SR
A, ERBAYZ M RN 1 1 TR AP 8
HBURE R =4, QlBacteroidetes genus Prevotella-
ceae'®). AN HTERBMTES 5 51 00 B 5 AR 7EMEE /)N
BB W, HEENRERSS T Az,
iz i oK A A P AR A I R, A R TR A Y
S ANTERS IS s JERi Ao I, Nrf2 il g Bz
TERPAYFIARIE TR MR R BT R AR el wF
LRI, Nrf2 KR R v e Bl it e i 2 A 4,
TENr25 R B 5 B AOMY/DSS/N Uz ol 8¢5, 4.
muciniophila. L. murinusfB. vulgatusi £ &4 T 1%
RS, Bk E, A AEEAOM/DSS/IN
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Bl 2 PECGRIE Y S R G AR SRR SAAE. R AT e e S 1 o R ) 2 A PRI A TR AR AR X S BE L A B0 T B AR X
JEE A A A (o A 2 VA, A TATREAR I T A SIS, AV RAR LA 7, SE GRS I RARSCREAEHE . MRS, MR AT BB MBI AR S0, Sk

JTE SN R | R RS 3

Figure 2 Sex hormones regulate intestinal microecology and inflammatory microenvironment in colorectal cancer. Estrogen can help maintain the
balance of intestinal microecology by increasing the diversity of intestinal microbiota and enhancing the relative abundance of commensal bacteria, while
simultaneously reducing the relative abundance of pathogenic bacteria. This process contributes to a decrease in intestinal inflammatory responses and
oxidative stress damage, ultimately delaying the progression of colitis-associated cancer. In contrast, androgens may induce intestinal microbial dysbiosis,
which can lead to the malignant progression of intestinal inflammation and an increased risk of tumor development. Created with BioRender.com

SATA N B. genus PrevotellaceaeW=FFEHRAG TN, mi
L. murinus{XAEN2 B BRI HEE /N A TG, 1EAh,
TCIEN2BE R B 575, HErE/NERARIN YA, muciniophi-
laFE B e U L. murinus) 3255 5 45 7 g 1)
B B ASE, B, vulgatust) 5 RARE . I
B BRI S S IR AR T, gk BRI, R |
ERBFINTf2fi [ T €138 5 A 1 19 B 18 2B A5 R B ki
FRARARE LI, I CACH) KA R JR(1%12).

2.2 HERGE VSR NGER AU, MR TESE

MERER, EEIEEM, J2—M 5 CRCE VI LR M
JE R . KRBT R, MR AER i 25 22 7K
-5 CRCAY RS S IEAHSET 7T YECRCE R, 41
FEAp" ™ REL ApM™TNEAIAOM-/NR, S MEMEAT
Ll T X 465 i e ) S B B TS 7). il ORI 2
B, S2EE S0 7B A S 0 P AT REZECRC PR 22
S e E R, SRS M, B E T E S
RN 2SS . 451 S8 R A g i JRe 123435701 g
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UK, AOM/DSSAL B AT {2 T i /1N BU I3 S 7K
S, TR S AU B S8 98 /N BRI v 45
JIR A e AR e Ah, S ALUIRR AN BB
YR ZFEEAF/ BRI At . #h TR S 2 i COX-
2. INOSEERIFEN BB, BEHIM. schaedleri.
A. muciniophila®lZVEBURTR B, K45 90E
B IR, e T AT IR S, B2 iR N Rk
9 S FEAE R A P T T/ B T O TR

77 2 2 T DU B S i3, ML b, S eSO B (4
Y EE H M BEIe AR, Bl T B RAE )%
PEFGARI) LR ST A R, MR, LI EE,
AT RE S R B UE S RS M R AE, SEPHR
CRCEI’JFLI‘* Tt X BRCRCE TR 22

AT BB 2 52 A %) [B) 2 g S A5 0, T MEP R A AR
TF)JUJZ.

S, WEVRER R 3E A 3 i G R R 2
A DA ARG =5 B | R AP ESONS 1T A AR 3 B ke 4
Jor B i A 2 A, DT i 3 4 5 S I R A 3
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fit, HEZCACHERE. Mk, MEMER e Vs S imia ik
AR, SRR IE RALEPETERE | JRg KURS: 38 fin (14
2). R, BUA AR R 2 R E TR T R
PR e I BRI RR 22 5, A SR S miE e
T2 ] A R ELAE P A ey S M) S A5 5 B AL 7 £
BRI

3 WM ESmER A RELE I CRC A

PEREALE

ARFITJEVAT, - Jifes 200 e sk e 2 A4 i R 3k A A P K
T-Hidf&k 1(programmed death-ligand 1, PD-L1)r[#JIT
A A FEPEY). 7E AOM/DSSHIMC3 84 i it
HUZH 21 PRGN 3 R A PD-L 1 FH: g 40 . Mo
J83 FH OC B W 20 ifl (tumor-associated macrophages,
TAMs) . BaEJEMENH 40 )l (myeloid-derived suppressor
cells, MDSCs). Treg4fl i Fl9&EIE AH 5 BLETF 4 4 ffd (can-
cer-associated fibroblasts, CAFs), M4l a1:CD8" T4H
RN O I N L] BUIE S ke
HIPEROAEE, SRR ABTIPIRE Ge ™ peah, i —
JEE3AS BE F2AEG 20 it 7 MU (extracellular vesicles, EVs)H1 4
PEANHI T TGFRIAYIK -, FZAMHIMC3 8 14 4=
KO (EARE A, FEERIMC3 SN AR A 7 0HE —
oAk 3 AT ) 2 DR e A, T R A LS R T
DU X AR ) A K A I S L A, R
A R IR R BT T ML B 2 s 1 S 1513).
BRI B R RRNER, AR
17 T IS 5 R GE Y L, TSSO T D 25 3 3 A e
DRSSO M — WAl B IKCRCALZ P PD-L 13
KRB, BN RS, e THiPD-L VR R
FhFEME T RE ST R AN B 1B R R L R 24
PERY AR O0S28T] e MC38 MEME/NELA, ME T RERIST
PD-LIBCEIRIT e b 55 AR AP, goldsteiniiFL. murinus
M4, [RIBREAR T AL 205 1 Enterobacteriaceae
AT ERERTL SR, F/BAE A AL AE AR [RIB R o A7 7
255, TEMC3SKRLrpr, MfE — B B B S5 5T PD-L 159
J7 ] L JHE/BRIME, {HAEAOM/DSSHIA iz L (1 B3
RGO B, iXubZBRn, M —BEn] FiHPD-L1
AY2IR, PRI IR SR 2E 200 AR R A DG 240 ) B
AR A R T e 2 0 B U E B IR R L.
o 5B R YRR AR, M T AT A A i
BRETIREE, BERAILIARAPTIIE S 1), B2 PHSCRC
R R (1A13).

W EERESE = HIPD-L RS T YT R, B Im AR A
R, PUPD-LIVAYTTE S 1 8 v i S R AL PO T 2otk
BEWL FEMC38%E i MR R Fh R 5, HPD-L1iA
T RE R /)N BRUAY ST 7S, A 52 o) M /)N BRUA)
P IR PUPD-LURITAS S ma et /N B 7 18
AR, (BSBRARMEE /N Lachnospiraceael)
JEU il R WA S BTAE R, AR R e, A
Bl PR M/ IN BRI B A8 G, Il e SR A A
17 (immune checkpoint inhibitors, ICIs)H S,
R, BT /INROREEIRY YA, Rt/ B AR
FUET IR, X2 5 5 i T R MR S A
x, HLHJELachnospiraceaefMuribaculaceae=-JE 1%
S8 Lachnospiraceae SICIsIR BAYE R A7 14, i
Muribaculaceaefr AOM/DS5 S A CRC H # S AE
FHES weah, £EHTPD-L UG AR 361 R I6)71CTs
A R 2 — 2D BRI ST ZK T | 39 e — Ko,
5 g T B R ) 2 RN I 2 A il AR 1Y), ez
R, FEARSEEACE AT Ge A B T8 & s ey T ik il
IRFR 45 2 (F3). X e R MR 1 e Pt R iR97
TCTsHH S 235 1 4% Bkt 22 2% 1 g T8 T A O e e
2R

Zr BIR, ME ZRERE A N RPD-L1RY RIS . AT
R B 8 A B 1) 85 e A R A4 i Tl A 25T A et
SRR IR RO, SR AL IR . M, B
B AT BE s XHTPD-L 17k = A S T2, R PRS2 i K1
Al RS MU CROIGIBE A W RF A AR, 48 5 ey T ik
BARA(EI3). IR EELE IR, PR A E A Y T
AESECRCIRIEST L A SCHER T IR -, O B An B sl
FE M 45 AR W T RE AR S PIPD-L U AU B R . 1
Gh, e FPUAE ZIRITICUHIC S5 I 52 if, % )
P T A R R M S 2
4 it R ER R KR e L]

PR P e AS J E UE R R G R 2, W
B YRS S PR A KR g ek
YR E EERE KT BT L 2 AL (4). B
ST, JUHOR A AR L E T A, A S 51
WE YA ORI LR, o] AR 2R B i
AP YEUDP-# 26 4 1 92 7 74 i (UDP-glucuronosyl-
transferases, UGTs)AHEILIERIT, TStk Ei%inE
R AL AL it v R, — 3B or HE A PR 18 517 18
21 75 i T Bl A W B - B R T (B-glucuronidase) Y
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Figure 3 Sex hormones and gut microbiota co-regulate the colorectal cancer immune microenvironment. Estradiol has the capacity to reverse the
immunosuppressive microenvironment and enhance the body’s anti-tumor immunity by downregulating PD-L1 expression, modulating the number of
infiltrating immune cells, and preserving the intestinal microecological balance. In contrast, testosterone may adversely affect anti-PD-L1 therapy; thus,
reducing testosterone levels could potentially alter the composition of the gut microbiota in colorectal cancer, thereby improving the efficacy of

immunotherapy. Created with BioRender.com
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Colorectal cancer (CRC) represents a significant public health challenge globally, ranking as the third most commonly diagnosed
cancer and the second leading cause of cancer-related mortality worldwide. Recent cancer statistics indicate that the average
annual incidence and overall mortality rates of CRC are higher in men than in women, highlighting pronounced sex differences in
both the risk and prognosis of the disease. These differences may be attributed to variations in sex hormone levels. Emerging
evidence suggests that the gut microbiota associated with CRC exhibits sexual dimorphism, and its interaction with sex hormones
—primarily estrogen and androgen—may contribute to these sex differences. The gut microbiota plays a crucial role in the tumor
microenvironment, with intestinal microbial dysbiosis identified as a risk factor for CRC. Recent findings have established the
concepts of the ‘microgenderome’ and the ‘sex hormone-gut microbiome axis’, which elucidate the bidirectional interactions
among gut microbiota, sex hormones, and the immune system. These novel terms provide a foundation for exploring the intricate
relationships between gut microbiota, sex hormones, and CRC. However, research on the interactions between sex hormones and
gut microbiota that may influence sex differences in CRC remains limited. The gut microbiota constitutes a vast and complex
ecosystem, and the role of sex hormones in CRC is still debated. Both factors are influenced by environmental conditions and
exhibit significant individual variability. This complexity underscores the challenges in investigating the mechanisms by which
intestinal microbiota and sex hormones may contribute to gender differences in CRC, necessitating more robust evidence to
substantiate existing conclusions. In this manuscript, we primarily present indirect evidence from two perspectives: inflammation
and the immune microenvironment, which supports the notion that interactions between sex hormones and intestinal microbes
contribute to sex differences in CRC. Specifically, regarding the inflammatory microenvironment, estrogen can sustain the
balance of intestinal microecology by enhancing the diversity of intestinal microbiota and increasing the relative abundance of
commensal bacteria while reducing the relative abundance of pathogenic bacteria, thereby alleviating intestinal inflammation.
Inflammation and oxidative stress can hinder the progression of colitis-related cancers. Conversely, androgens may induce
intestinal microbial dysbiosis, facilitating the malignant progression of intestinal inflammation and increasing the risk of tumors.
Concerning the immune microenvironment, estrogen can counteract the immunosuppressive microenvironment and bolster the
body’s anti-tumor immunity by downregulating the expression of PD-L1, modulating the number of infiltrating immune cells, and
preserving the balance of intestinal microecology. In contrast, androgens may adversely affect anti-PD-L1 therapy, and reducing
testosterone levels may alter the composition of the CRC gut microbiota, thereby enhancing the efficacy of immunotherapy. These
findings suggest that sex hormones and gut microbiota may serve as key regulators of CRC immunotherapy, with estradiol and
certain specific probiotics emerging as potential targets for improving anti-PD-L1 efficacy. Furthermore, sex hormones can
influence the composition and diversity of the intestinal microbiota, which in turn plays a role in regulating the circulation and
metabolism of sex hormones. This bidirectional interaction is crucial in understanding the development of sex differences in CRC.
However, the effects of estrogen and androgens are closely linked to their receptor status and exhibit dual roles in the pathogenesis
of CRC. This paper aims to review the sexual dimorphism of gut microbiota in CRC. It will elucidate the phenomenon of sexual
dimorphism in gut microbiota associated with CRC and provide an in-depth analysis of the regulatory mechanisms through which
sex hormones and intestinal microbiota influence colon inflammation and the immune microenvironment. Additionally, the study
will explore the bidirectional interactions between sex hormone signaling and intestinal microbiota, thereby offering a scientific
reference for therapeutic strategies that leverage both intestinal microbiota and sex hormones.
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