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PE NAFLD % R SAR T B4E " o I RIE 5T %
B, MEVCR (5 5% A B T 2o P 0 B o0 R AR
TR G A S, BT T E S N R Bk
P 5 B M 3R L 30 K% i 38 R 2 A P A
S T T AR+ R T 005 S R Y LR
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TSR A AT RE S 0 (% UH

& # # #8 R (fecal microbiota transplantation,

2025 -04 - 10 42Uk

HRIH - FK A RBA RS H EIH (45 :82370591) s Z 8 A
APEA AL T BT H (45 : 2308085 MH242) 5 22 B X F}
R HE Tl 5 I R & AEOF S0 4R T R E (S5
2021xkjT023)

YEE TS 2Rl , L, AR A 5
A Lo, T, B A R W, G R, E-mail : wen-
jiyuel39@ aliyun. com
EHAE, L, Wk B A O A AR E-mail - wjj@ ah-
mu. edu. cn

" RARSCHA [ 45 BTk

FMT) i 1ot U055 1 T8 R R R 52 W TR R 285, A7 3K
U NAFLD Jig 15 o SR, 12 A 97 4 A 2 15 5 ik
¥ e W TE R A MERCGR A A e ANTEE . %
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1 #MREFZE

1.1 ##

1.1.1 3 & 30 HiErE 10 Hilfi: SPF 2% 8
JAl% CSTBL/6) /N AR BTi (20 +2) g, W T2 i 1
BRS80Sl Wy bt [ V5 ATHIE S : SCXK (fi) 2017-
001, fR 34t 5 : LLSC20242508 | , T 45 8l 1 16 ¢ 2 11)
Toi AR (SPF) 2% 140 T fi) 3%, R 8 1 A (22 =
2) CAHXRRE S (50 £10) % |, SEHRI A 12 h /d,
/NEE AR P AIK

1.1.2 %K fodiah (BB T 3550 FR
2w, 525 : 0108686 ) , PO Ak ik ( CCL,) ( LBz
T BRA R, 585 : C639782 ) 5 &N YAk Ty
B IR R R TR (AR AR TR A
AR AL FHEE - A100339-0005 . A600983 . B540727 .
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A429689) ; TH & IR Z FL 4 #2 1 ( alanine transaminase ,
ALT) , KI'TA AR R B #2 I ( aspartate aminotrans-
ferase , AST) ii3¥] &, =k H vl ( wiglyceride , TG ) ]z
&, BB [E B serum total cholesterol , TC) Y & ( B9
HUOEAEY) TREBEIE AT, 575 : C009-2-1,€010-2-1 |
ATT0-1-1 (ATTL-1-1) 5 /8 72 &% W AH €5 3% 5 335 156 11
(ultra high performance liquid chromatography-mass
spectrometry, UHPLC-MS ) % ] #H 5& 32 51| {5 B L2
1,

1.1.3  £&MHE  RM2135 B Y] L (1
Leica A H]) ; BM- I 7y #AH L L (5 AE e )
S ) s SW-CJ-1B HY 8 A PR v TAE & (4
PP B A A RS T ) s KDC-120HR 3 % R
ELDAL(FEE hettich Bl22 {824 7)) ; Vanquish UH-
PLC-Altis plus & AH (2135 = 5 DT B s 0 AR ( 96

FEIZER AT
1.2 7%

1.2.1 sS#aymb4% 30 H CS7TBL/6J HEYE/N
SUBERL> A 3 2H 2 1E 5 4H ( Control ) \NAFLD #5254 24
(Model ) | 1 Wk B B A% AE I B/ BV (FMT) |, 4
H10 Ho b, fm 5 R 3R O R EEAEPE /N R 10
H ISR 5 e RS R

Control ZH 5 i /)N FRME L) St 308 ) Al 0 K T 7K
B 1 R ST 0. 15 wl/g HIHE i s Model 410
FMT 25/ BRI DA i itk (3 T s 1 5 13% Ag i
419 FEWE (1. 25% JIH ) FImsbiiok (5 23.1 /L R
Wi +18.9 o/L i ZhE) , B 8 W I 1 5 1 AR
0.15 pl/g 10% CCl, BB A ;=2 17 . JF
I FRIEART, FMT 206 RS HUR s (1 g/
L2 FPtk +1 o/ LIRS R +0.5 /L T HER
+1 g/L FGSME ) 38 15 B A I B i, B 12 h —
U, AZS RO TR0 28 I A TR AT R S
BFJE 2 U DL IE H ME B S B (5 x 10° CFU/200 wl/
FO#EE G2y, BIRRRRIE 1,

F1 BENEHEEERZRARNEXKH
Tab.1 Reagens for UHPLC-MS detection

Chinese Name

English Name

Catalog Number

WHERR (E1) !

W R (E2) !

W = EE(E3)!

2-¥2 LR (2-OHED )2

2-F A SEHERR (2-MeOEL )2
4-32 SEMERR (4-OHED ) ?

4-F S FL iR (4-MeOEL ) ?
16 -2 JLMERR (160-OHEL ) 2
2-F2 LM B (2-OHE2)?
2-F AR KL — 2 (2-MeOE2 ) 2
4-$£3EME 2 (4-OHE2)?
A4 JEME — % (4-MeOE2 )3
16- i —Fi2 (16-ketoE2)
17-FF M =[5 (17-epiE3) 2
16-FE M =% ( 16-epiE3) >
173-M —EE2, 4, 16, 16-d,(d,-E2)?
17B-Mf =fi-d; (d;-E3) >
4-%f Z R IE AR S (ASC)*
TR

R e

F e’

BRER 0B (NaHCO; )

(34 2 I A/ T I i
L3 47 i iR

iR’

estrone
17B-estradiol
estriol
2-hydroxyestrone
2-methoxyestrone
4-hydroxyestrone
4-methoxyestrone
16a-hydroxyestrone
2-hydroxyestradiol
2-methoxyestradiol
4-hydroxyestradiol
4-methoxyestradiol
16-ketoestradiol

17-epiestriol

100849
100182
100934
IR-71752
7C47314
IR-30410
IR-15263
7C-21924
7C-20830
7C47513
ZTR-H941895
M262632
ZTR-K188750
ZTR-E586510

16-epiestriol 7C-25259
17B3-estradiol -2 ,4 ,16 ,16-d, 1R-22922
17B-estriol-d; ZTR-E888962
4-acetamidobenzenesulfonyl chloride N830288
dichloromethane D807825
methanol M813904
sodium acetate 767496
sodium bicarbonate 5818082
B-glucuronidaseglucuronidase/ arylsulfatasearylsulfatase 526036
L-ascorbic ascorbic acid 1034072
formic acid 301957

Lo o B i 2 AR E DFSE R 2 - LB E YRR BRA D 53 I R 2 Z 0P T 22 (TRC) 54 B2 kA AR IRA 55 Ll
T LR BRA T 56« RIS = At Bt A IRA 7157 BB T A AR B A B2 7
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E1 NROESLE

Fig.1 Mice groups and treatment

1.2.2 EWRFHRITHE EREMHEAYIER
W IR FMT 4154 B 36 RS, B0 FMT 415
Control 2 45 , fe FH A: #EER /K F6 BRI, 49 00l 4%
FiT GAM | BHI $% 5% K, [m] i) 8% 8 25 1 0 B4
(Blank control ) , Rl A B £k /K 43 1] $ Fh T GAM
BHI Ji 5 5L, ¥ 55 R 567 35 C IR A 40 h 15 5%
24 h BUE A RRAEEE

1.2.3  #of £ 4t LR AN U R
T/ BB B 20, T Tl - OB AR SR K
ORI T 5) s il BB, S50 018
J&i MUK 80 H 200 H TG 1A AN AR IE I 1Ly, L 9
JG BB E W AE 6 000 t/min 4 °CF &0 15 min, 7 |
T IS A F K B G RO, BEE DL E
BEAE 2 ~ 3 KB A DT Y I A S AR B KIR S
JE R R R . U R EREYS T 2 h (NTE
TCHEA R N SRR, BT 26 B B
1.2.4 Afedgiranl DNEEEEAZK 12 0 )5,
MRS 0.2 mL/10 g =8 2B, U4 AT 1T bk
BTk E#E,4°C 3 500 r/min B.0> 15 min, £
BRI, 405 - 80 Cfr . 4% REAR LA U
S UL TRV 7 i, A I 3 ALT AST 3% 4 )%
TG.TC &+,

1.2.5 JFpedgaeml 2 RIS A FR /) A BT
S WSCHE T T K L, SRR I 4 A /N B, S RV
WU R FREE AR DA A 203/ BRI RS 24
JEEFEEL (% ) = IFIEE & (g) /IR (g) x100%
1.2.6 m#EA L5 HE &  HEUFMERES,
FHTR A R K P U, (BN T K e, B T
4% P EEEA TR E , A S 4 4 pum D) A
B 2R TR 10 min, —HIZE 1T 10
min, fK % B T 100% 95% 85% .70% W i3
%5 min, FAKEG A 5 min, EHER O B, 4T g
3 min, KK T 70% .85% 95% 100% Z, [ i3
44 1 min, BHHE, XF.

1.2.7 UHPLC-MS #i /s ZF 178k fn 3% 15 A

EMs &8 F PR A 7 00 10T MERCR 2R
R J7 3 , SR H] UHPLC-MS YA A6 /) BT bk it
ML 15 F EMs d

1.2.7.1 MiEFEARTAEE  H0.5 mL MG,
WIAA 20 pL bR TAEW (10 ng/mL d4-E2 50
ng/mL d3-E3) 0.5 mL F§f# Sz oPi [ 5 wl B-H% b
WERR M/ B B iR I .2 mg L-LIR IR (0.5 mL 0. 15
mol/L FEIRENZE il (pH =4. 1) |, #8 IR 37°C LI
20 h, AIA 3 mL S H e, MR AS IR 30 min, T
4°C 12 000 r/min B.0> 5 min, WE T 2B K. ik
FBOLBRER 2 A1 F BT 37 ClR AR 3h
AT T # 30 pl. ASC P [ %5 % F1 30 pL
NaHCO, ¥ (pH = 10.5) fin AW T 5 5% i v, i
Jt, T 300 r/min 60 C F4R#E 15 min #4717 4E4k,
-20 C¥HI5 min 5 LW o 4 °C .12 000 r/min &
20 min, B HC 55 L b3 W AR O R A
EMs A HERR I it FTT A2 A a0 K A BRI AT AR
AR R R PP 54T

1.2.7.2 @38 &fF  EHFEER K Vanquish HAH 7
TERGER M FEAR AT OS5 . IS HA Acqu-
ity UPLC HSS T3 {44 (150 mm x 2.1 mm, 1.8
pm) R SIAH A A SAZKAR (5 0. 1% HR) , B A7 H
M5 B BE R AR WLAR 2, it 0. 15 mL/min, A% 3
40 C,FERELREZ N 4 °C L BEFEAFUR 50 L,

2 FRERRKILME &G SRR B
Tab.2 Serum chromatographic elution gradient

for hilar vein blood

Time ( min) Flow ( mL/min) A(%) B(%)
0.00 0.15 50 50
90.00 0.15 60 40
120. 00 0.15 65 35
125.00 015 65 35
125.10 0.15 50 50
130. 00 0.15 50 50

1.2.7.3  JFuifseft (i Altis plus =8 PUBKAT 5T
TEAGHAT BT 3 A, B U IR S EU e
T AR EE :300 °C M55 HL s :5 500 V% A5 M
70 kPa, fin A A : 105 kPa, Z5 b s f4 : 140 kPa,
* £ & Wl ( multiple reaction monitoring,
MRM) , 24N+ 3 fiis .

1.3 %it= 438 {fi F Graphpad Prism 8.0.2 &
7, R A R 07 22 3 B (ANOVA ) 5 8053 I R}
(4975 2253 B (RM-ANOVA ) il 22 2H 52 56 B0 403 114 6
25 Jfii it LSD-r K B0 & M 4H IR i 2% 22 5%, 52
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HEAELL x +5 JBR, P <0.05 Jg 2 54 Gt
SC, T Pearson A5 28 %500k 0 B P 2R 8] A AH 5
o
R3 MEHMEREAEHYBERE MRM
FHNRESH
Tab.3 The optimal parameters of tandem mass

MRM conditions for estrogen and its metabolites

EMs Q1 Mass (Da) Q3 Mass (Da) CE (eV)
E1 468.18 198.02 30
E2 470.20 198.02 30
E3 486.19 198.02 30
2-OHE1 681.19 198.02 30
4-OHE1 681.19 198.02 30
2-MeOE1 498.19 198.02 30
4-MeOE1 498.19 198.02 30
16a-OHE1 484.18 198.02 30
2-OHE2 683.21 198.02 30
4-OHE2 683.21 198.02 30
2-MeOE2 500. 21 198.02 30
4-MeOE2 500.21 198.02 30
16-ketoE2 484.18 198.02 30
16-epiE3 486.19 198.02 30
17-epik3 486. 19 198.02 30
d4-E2 474.22 198.02 30
d3-E3 489.21 198.02 30

CE: collision energy.

2 HR

2.1 PYERENBREBIIE 2SR BT

Blank control

GAM

BHI

PRI UE FMT 28 /)N BB JC TR 1 52 5 )2 . 1RGPt
ARWER T dMEMEREILT RS2l A, w b
B/ BRI EE ST . WL 2,
2.2 FMT X NAFLD /]GRBT BE 5 22 . 7 R & F0 BT
BEERm  WE 3A FR, &4/ BUHIEHA B0
%< Control 41 ITHE S BRAT €4, , b Y675 5 11 Model 41
JHHE AR 210, S 22, Joa b B Sl RERS H AT oA gk
55 Model A L, FMT 20 i IEJE 2545 Pl % . HE
Yutr 3w (& 3B) , Control 20 1 4 i i T 25 45 45 52
U HEP A TR R R URPR S A, /NS5 e
WA WLELE [ I A2 14 | 4t B PR B8 B8 4% i 40 A 12 i) 1)
MG s 7E Model ZH b, JH-48 B 1) 240 MO A% B 5 K, R
SR B T A A AR PR IR G, SR WA AR D B P
A EE, ] DALER S B S 114 41 B R A 5 41 i
RIS, FMT 41 09 240 M HE S BRTR &L, 40 i 9
WA RGN A PEIL S, 5 Model ZHAH HLA W 20k 3% .
WK 3C Frs, @ 10 ) 25 41/ BRAK 8 358 8
K, Model 411 FMT ZH {4 J5T 524155 T Control 21 (P
<0.01),'5 Model ZHAH L, FMT 2044 JFi it T [ (P <
0.01), 4 3D i, 5 Control 414 H:, Model 4 .
FMT 2 JiF 5 [t |+ (P <0.01) , 5 Model 414 Lt,
FMT 4 iP5 L FRE(P <0.01)
2.3 FMT 3} NAFLD /\ 58 BT Ih &€ | BF A5 B9 %2 im
A3 IR A I /N BRIV ALT (AST 3 1 S JHF2H 41
TG . TC ¥, ALT AST Jfi4: A1 TG [ TC Fik/KF-7]
LS JHE I 453 4 0 i o 2B M O, anEl4 s, 5

Contol FMT

B2 fhZE/hRERREIE

Fig.2 Validation of a pseudo-sterile mouse model
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=
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401 —e Control 3 JEBERS NAFLD ARBFRRE.
R REMATEL M m
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Fig.3 The effects of fecal microbiota transplantation
@ FMT on morphology, body weight and liver weight
5307 # ratio in mice with NAFLD
(o]
i 25 A; Morphological changes of liver in each group; B: HE staining
E results of mouse liver x 200; C: Changes in body weight of mice in
20k each group; D: Changes of liver weight ratio in each group; * * P <
0. 01 s Control group; *P <0.01 vs Model group.
15 1 1 1 1
4 8 12 16
Time(week)
A 100 AyaN Control 414 Lt , Model 41711 FMT £ ALT (AST {5
o
= Model TG TC /K- TH(P <0.01) , 15 HH JT 200 ffd 463 7 A

80 | NY FMT
)

2 60 b

h

wn

<

S 40t

<

=

220}

™

TG and TC(U/L)

E 4 ZEEBEMRK NAFLD MNRMFRSETEMFESE
Fig.4 Fecal microbiota transplantation reduced liver transaminase
activity and hepatic lipid levels in mice with NAFLD

A: The activity of serum ALT and AST in mice; B: The contents of
TG and TC in mouse liver tissue; * P <0.05, ** P <0.01 vs Control
group; *P <0.05, ¥P <0.01 vs Model group.

I BRI AE R E I £ 5 Model ZHAH LG, FMT 44
ALT AST 3G HEF1 TG \TC KF-FEAR (P <0.01) , Uit H]
R IF H ME BR S 158 2 7T AT R 37 JFF 40 A, el L A2 90
FEEEFIAR BT HERR
2.4 FMT %t NAFLD /) B BF 8% Bk o i i &b 15
1 EMs &1y 5 Control ZH4H L, Model 20 E1 f H
2-, 4-fifti 4 (E1,2-OHEL 4-OHEL ,2-MeOE1  4-
MeOE1) \16-OHE1 ¥ R (P <0.05) ; 55 Model 41
FHEG, FMT 41 ik E1 S HACE % EF- (P <
0.05), WK 5A, 5 Control ZHAHLY , Model 2 E2 K
Ho2-, 4R (E2 2-OHE2 4-OHE2 2-MeOE2 |
4-MeOE2) #] R (P <0.05) , 1] 16-ketoE2 | F+( P
<0.05) ;5 Model ZHAH L ,FMT 4 E2 Kz H: 2-, 4-fif
i T (P <0.05) , 1 16-ketoE2 T & (P <
0.05), WK 5B, 5 Control ZHAH Lt , Model 20 E3
HACHI 17-epik3 [ FF (P <0.05),16-epik3 JG i
FE2E5E 5 Model 4UAH L, FMT 2 E3 J HAR 4
16-epiE3 \17-epiE3 ¥ R (P <0.05), WK 5C,
DA g5 R4 7R, NAFLD /)N B I1 bk i it 35 v
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0 1 1 1 O 1 1 1 0 1 1 1
Control Model FMT Control Model FMT Control Model FMT
16a-OHE1 2-MeOE1 4-MeOEl1
400 - 400 150
el 2 2
=300} = 300F " #
g ## & 2100t
= = =]
-2 200 2200} ## S -
g g g
= ok = . = 50
8 100 8 100 3
= =] <]
5 1) 5]
Q Q @]
0 1 1 1 0 1 1 1 0 1 1 1
Control Model FMT Control Model FMT Control Model FMT
B E2 2-OHE2 4-OHE2
250 250 200
) i = =)
E 200} E 200 E 5ol
2 . . B "
= 1501 = 150F =
.g sk .g Hok .g 100 F
E 100} E 100t g -
£ 5 5 sof
2 50F 2 50F 2
(=} o o
@] @] @)
0 1 1 1 0 1 1 1 0 1 1 1
Control Model FMT Control Model FMT Control Model FMT
2-MeOE2 4-MeOE2 16-ketoE2
600 400 800 .
> = 300 =, 600 F #
2400 F g £
= =] =
= £ 200t # £ 400t
g I~ g
=200 # = ok =
51 s 8 100 8 200F
= =] =)
(o} o (o}
@] @] @]
0 1 1 1 0 1 1 1 1 1 1
Control Model FMT Control Model FMT Control Model FM
C E3 16-epiE3 17-epiE3
150 1000 2000
3 2 3 -
) o 5 2001 £ 1500
2 100 | & =
= = 600F i =
S # 2 £ 1000} i
g £ 400+ £
g 01 5 5 s00f
8 2 200f 3
1) S 1)
U 1 1 1 U 1 1 1 U 1 1 1

0
Control Model FMT

0
Control Model FMT

Control Model FMT

5 UHPLC-MS £/ BRBFIEREK M ILTE 15 FhER R & H A5

Fig.5 UHPLC-MS method was used to detect 15 estrogens and their metabolites in rat hepatic portal venous blood serum

A Comparison of concentrations of El and its metabolites in each group; B; Comparison of concentrations of E2 and its metabolites in each group;

C: Comparison of the concentrations of E3 and its metabolites in each group; * P <0. 05 vs Control group,

<0.01 vs Model group.

** P <0.01 vs Control group; *P <0.05, #Pp
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B 6 NAFLD =& 57 IR1E EMs X247

Fig.6 Heat map of correlation analysis between phenotypic indicators of NAFLD and enterogenic EMs

E1 E2 JeH2-, 47 AR & B HOEH /N s b,
MR Z % 16-, 17 AR (BR 16-«OHEL Sb) & fi
MIBE /NI 2, BEIIE R R b, I JRE EMs
ZH B 25 ZE L, FMT A0 31 I 2K A2 T 5 Th 25 L Y
J A EMs 44 5 A1)

2.5 NAFLD R&# 5 EMs fytHX1E 4% Pearson
T BRI TR E EMs 41 %A S35 AR Ak 5 5
TR NE . 452R BRER 16-OHEL #), AST ALT,
TG.TC 5 E1,E2 J H 2 2-, 4-f; ALY (2-
OHE1 . 4-OHE1 , 2-MeOEl | 4-MeOE1 , 2-OHE2 | 4-
OHE2 4-MeOE2 ) 2 A K R, 5 16-, 177 JUAK
Y1 (E3 . 16-epikE3 | 17-epik3 . 16-ketoE2 ) £ IF #H 3¢,
DL EZERARTS  FMT G 4 O 47 VR AR T R S
o O I IR EMs 41 LSS R 6 o

3 g

Bt 4= BRAC I 28 A A I8 JPE FOBE PR 95 1 38
NAFLD fy e 2 i B, s 1 A 25y 2 —
) A, NAFLD T8 A 5 % 38 11918 1k T s 26
JLI AR TS — SR NAFLD 3% E 50T
PRI RO LA 0 , LR I &7 0 g R T I A S
JRAE. NAFLD BH: LA L N 2 45, 5
W2 AR IS (38K, Ko s

NAFLD #9322 80 X 28 78 T JH-4i i b i 105 iR
By AL B Maddinemi et al'' #8722 & PR
TRYT AT AR 25 23 NAFLD AR i A B2 L A
i, A RESE ) 3 B ik PR AT 3 5 o 4 0 T T R
T P4, A S B F g B, e R
5719 NASH /N a8 Jid] FMT AH5CTTs ,
JIg i 7 1 d D . AR IR S 25 R R, FMT AJ gk
55 NAFLD /]R3 ALT | AST 3 M, B AR T 2 21
TG TC & &, B A i 45, Rl K i FMT 34

J7 NAFLD $2 K4

1 2%, AT AL R AT REF s 4 %
M 1 38 B A M 35 R AR Th e W A 5 o 2R &K
Flores et al "™ @ Y 75 s PRAIE 52 1 W i 1 306 7T 98 47
BUARBER KT, e 305 TN 46 28 I o Ak P A B
R UG MR R S 5 HOIR 2R AT 1 2 30 G
Vo WFFE A 22 2R R AL L R AE A A T e 38 22 AR
PIRREAS X BB G RE A T 1) EMs J& F T J5 7
27 AR Z A BB ARG TR, o AL
) ) B 2 o P 3 R A8 AR Y EMs (R BT
RUPERIR ™) X B 05 4 Sk B A2 .t T
TE i B M R SO T Sl TR A
HECHFRE 70% ~80% 1Atk A 1 1#EBK) o BRI, % F
FER T Tk M A T DR EMs ARG

Fuhrman et al'"' {ilfs RBFSE & PLV 3 T RE 2 HE
PR, L AR P ECR A (Cn 2-58 3 472
FE 16-F 23040 ) 5 RERMER E (EL F1 E2) (1 1
B, %SRS HT T NAFLD /N &0t FMT, 15
Fi i EMs 21 545 46 19 A2 4k, B FMT 78 T 5
JE I I M 3 w8 £1 R0 E2 YR B A IRIR AR T E3
PLR B2 () 16-f FR SR U B . Ak, BRI ik
20 A AL A 5T T BERME R BUR Y, R L&
FMT, BEAHERLZR (1) 2- 4-BUR = Pk AT BT Tt &
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Fecal microbiota transplantation regulates the composition of

intestinal-derived estrogens and their metabolites: a study

on the correlation with non-alcoholic fatty liver disease
Li Wanli', Qi Xueping”, Cong Shuqi', Zhang Wanting',

Zhang Tingting' , Wang Sheng’, Fang Haiming', Wen Jiyue', Wang Jiajia'
('Dept of Pharmacology, School of Basic Medical Sciences, Anhui Medical University, Hefei 230032 ;
*Dept of Pharmacy, Mingji Hospital, Nanjing 210019 ; > Center for Scientific Research,
Anhui Medical University, Hefei 230032; *Dept of Gastroenterology, The Second Affiliated Hospital
of Anhui Medical University, Hefei 230601)

Abstract Objective To investigate the impact of fecal microbiota transplantation ( FMT) on the composition of

15 intestinal-derived estrogens and their metabolites (EMs) and its correlation with non-alcoholic fatty liver disease
(NAFLD). Methods Thirty male C57BL/6] mice were divided into a normal control group ( Control), a high-
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sugar high-fat diet combined with low-dose CCl,-induced NAFLD model group ( Model), and a group of model
mice treated with fecal microbiota from normal female mice (FMT). After 17 weeks of modeling, liver pathology in
each group was observed using HE staining, biochemical methods were used to measure serum alanine aminotrans-
ferase (ALT) and aspartate aminotransferase ( AST) levels, as well as hepatic triglyceride (TG) and total choles-
terol (TC) levels. and the content of 15 EMs in portal vein serum was detected using ultra-high-performance liquid
chromatography-tandem mass spectrometry ( UHPLC-MS). The correlation between disease phenotype and intesti-
nal EMs was analyzed using Pearson’s method. Results The NAFLD model was successfully established, and the
FMT group showed improved liver structure and morphology, with significant decreases in liver function and hepatic
lipids compared to the Model group. In NAFLD mice, the contents of E1, E2, and their 2- and 4-position metabo-
lites in portal vein blood serum was reduced compared to normal mice, while the content of most 16- and 17-posi-
tion metabolites ( except 16a-OHE1L ) increased compared to normal mice. Correlation analysis showed that ALT
was strongly positively correlated with E3 and 17-epiE3, and strongly negatively correlated with E1, E2, 4-
MeOE1, and 16a-OHEL. The TC was strongly positively correlated with 17-epik3 and strongly negatively correla-
ted with E1, 4-MeOE1, and 16a-OHEL. Conclusion FMT restored the disrupted composition of intestinal EMs
and improves NAFLD.

Key words non-alcoholic fatty liver disease; gut microbiota; fecal microbiota transplantation; estrogens; metabo-
lomics
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The experimental study of titanium nanotube loaded

dexamethasone hydroxyapatite composite coating
Gao Qikun, Wu Mingyue
(College & Hospital of Stomatology, Anhui Medical University, Key Lab. of Oral Diseases
Research of Anhui Province, Hefei 230032)

Abstract Objective To explore the biocompatibility of hydroxyapatite and dexamethasone composite coatings on
the surface of TiO, nanotubes. Methods A composite coating was constructed by loading hydroxyapatite and dexa-
methasone on the surface of titanium nanotubes. Field emission scanning electron microscopy ,atomic force micros-
copy ,and contact angle measurement instrument was used to observe the characteristics of sample substrates, and in
vitro biological evaluation was conducted to evaluate the effect of the coating on the adhesion and proliferation of hu-
man skull osteoblasts. Results The microstructure, three-dimensional morphology and hydrophilic properties of the
modified composite coating had changed. After cytological examination, it could significantly promote the adhesion
and proliferation of osteoblasts. Conclusion By simulating the immersion of body fluids and the method of adding
dropwise loads, the titanium nanotube-hydroxyapatite-dexamethasone composite coating is successfully constructed ,
which has good biocompatibility.
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Fund programs National Natural Science Foundation of China (No. 81170993 ) ; Natural Science Research Pro-
ject of Anhui Educational Committee ( No. 2024 AH050683)

Corresponding author Wu Mingyue, E-mail: wumingyue321@ 126. com



