FHEAXFFIR  Acta Universitatis Medicinalis Anhui 2025 Aug;60(8) - 1423 -

W % iy BT 1) 2025 - 08 - 15 16:02:58

FE RS R A 1 M PR 5 28 B AR 2
AR VRS VRN U5 PEVF 9 AH DG PEBF 52

ZEgann' S ARG sk skis e e AR FIERY  SCak A AR
(" FMEAKRFEABEFRARFHAE AR PS S 230032;
THTEHAERG SR BT 210019 FHMEHAKFHE _WEERELAF, A 230601)

% %% B B ML 3k hitps : //link. enki. net/urlid/34. 1065. R. 20250815. 1249. 009

WE BHM PPN ZERE A (FMT) X 15 Fp g 95 v s 32 A AR ¥ (EMs ) 20 18 09 52 e S FC 5 3R T A 1 B s 1 T 9
(NAFLD) A5 PE, ik #%5 30 HiEME CSTBL/6] /N4 A IE # 41 ( Control ) | = M = iR K A K &2 CCL, 55 NAFLD £5i#!
2H (Model ) \1FH W FRZE AL IE /N B (FMT) o &8 17 UG  HE Gk & 21/ U IS 3L, A6 ALk A6 DU T ) Re B 45
L35 T R R E I RS (ALT) KT IR R IR E LA (AST) AL =B HIh (TG) | JFH LU IREEE (TC) K-, 4 = 30R
R BRI P A 0 JFF T 3 DK UL TS 15 A EMs & 1, Pearson B: 43 BT 280 5 5 U EMs AH G ME, SR kg
NAFLD #5588 FMT ZHAFAESS MO IR A5 03 | I Sh A HFAE Y% Model 20 .38 F B ; NAFLD /U T T Bk LI T £1 B2 e 2-, 4-
DAY TE H /N UL TR 280 16-, 17-Ri AR (5 16-OHEL 41 ) & 48 4 TE 3 /N B £, MM B ALT 5
E3 17-epik3 Z3RIEAHC, 5 E1 \E2 4-MeOEL | 16a-OHEL 23 G AHC; TC #8455 17-epiE3 23 IEAHE, 5 E1 4-MeOE1 16~
OHEl MR MAHR, &t FMT @R EBRPIRE FERLA B IEYE EMs 4102 5003 NAFLD SR 1H

KEIA ARG PERR R i R 2SR MBI Rl 2

fE4#EES  R-332;R 322.45;R 575.2;R 977. 1

XHFRER A XEHS 1000 - 1492(2025)08 — 1423 —09

doi:10. 19405/j. cnki. issn1000 — 1492. 2025. 08. 009

A0 K 14 B 7 1 95 ( non-alcoholic fatty liver
disease ,NAFLD) /&4 BK fie & W 018 i 2 —, &
Pk NAFLD & ] AR T B o I RBF 5 2%
B MEVCR A5 5-4% 5 B 3 2 0 9 R R ol A AR
RN JERE 1 W, B T TETAIF 2 W M R R Ak
TR 5 BE R ME R L 38 K 38 TR R 2 R T A
B T TR rh BE T % RT AL A
PR B ILARE D KT B R0 53 s 22 iy 1 £ i
FEAE Y TR M R S A (estrogen and its
metabolites , EMs ) 7] 28 JFF[ T ik A, Herp (8 36 14
JS A A AT RS i B 5% A

5 I % 4 AR (fecal microbiota transplantation,

2025 - 04 — 10 #EUK

F&TH . ERKARRI A FIWH (45 :82370591 ) ; ZHAE A
SRBFEFE 4 1 _E I H (45 : 2308085MH242 ) ; 24 15 5 Bl
KR SR AEMFTEAITRTA (F5.
2021xkjT023)

AP =3 e o 8 Y 1 S e o
SCHk A 2 A AR R0 EAE/EH , E-mail . wenjiyue
139@ aliyun. com;
TAEME, 2, M AR B0 35 /E , E-mail ; wjj @ ah-
mu. edu. cn

* XA SCHA [ %5 BTk

FMT) i 1k 24055 0 T8 A R 45 4 R 2 B RS S, 3K
JkE NAFLD Ji &0, SR, %R E 2w 5k
2 I 1 o T DA ) S R AR A e ANTE R
EWFFEEE T 16 NAFLD OB IR A 8% FMT 36
Y7 I I IR EMs 2 A8 AL R , 3 2o AH G M F
FEHEE FMT X IE A O 40V H2 A5 5 H ks 1 R
P EMs 4 RA 5,

1 HREFE

1.1 ##

1.1.1 S8 & 30 HigEtk: 10 HlfE: SPF 2% 8
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(alanine transaminase, ALT) , K[ ]2 & R A FL %
fiff ( aspartate aminotransferase , AST ) i 5] &, =t H
T (triglyceride , TG ) M3 &, & JH [ B ( serum  total
cholesterol , TC) MK & ( By 5 & A= ) TREAH 5P,
75 :C009-2-1,€010-2-1 ,A110-1-1 Alll-1-1) ;%8
12 B8O A 63 B 35 B FH (ultra high performance lig-
uid chromatography-mass spectrometry, UHPLC-MS)
R AR SCIAME R 1,

1.1.3  £24L%  RM2135 Byt A oL (
Leica 2\ ) ; BM- Il AU FRZH 2L HRHL (& ML HL 7R
FWPSERT)  SW-CJ-1B 2 B BT 1 TAR 15 (24
PR A A IR A T ) s KDC-120HR J# #8 UR
B OHL (P2 hettich B2 {4522 A ) ; Vanquish UH-
PLC-Altis plus ¥ AH (3% = 5 PO R i 35 156 FHAY (36
EFERCAH])

1.2 FHik
1.2.1 ZEambad 30 H C5TBL/6) HEPE/N
SUBERLAT A 3 2H . IEH 24H ( Control ) \NAFLD #& %1 25
(Model) | 1F 7 e BRUZS TR F% AE 8 55/ BV (FMT) |, 55
2010 K, bbb 55 A i FR O R AR AR /N B 10
HDAPR At T 8 M SRS TR

Control ZH 5544 /|N B M LA 38 A6 K T K
BT RIE ST 015 wl/g BHE I ; Model 26 71
FMT ZH/)NERUME DA 35 B e B (4 B it 1% 13% R
41% FEWE 1. 25% IR B ) Fms ik (5 23.1 g/L 2R
Wi +18.9 /L #iAGHE) , 4 J8 I T 5 1 UG &=
0.15 pl/g 10% CCl, MM W ; Fr2k 17 J, JF
Uh FIRERRT, FMT e LR A PIH MR (1 o/
LZRPIR +1 o/ LIRS R +0.5 o/L T HEHR
+1 g/L HImgme ) 5 B B8 5 A 8 R, 5 12 h 1

F1 BEAEERLFLEARNAEXKF
Tab.1 Reagens for UHPLC-MS detection

Chinese name

English name

Catalog number

HERR (E1) !

W R (E2) !

W= (E3) !

2-F2 FLMERR (2-OHEL )2

2-H S LM (2-MeOE1 )2
4-¥2FEMERA (4-0OHED ) ?

4-F S MR (4-MeOET ) 2
16a-F2FLHEE (16-OHEL )2
2-F2 e — B (2-OHE2 )2
2-H S B — B2 (2-MeOE2) ?
4- I ME —WE(4-OHE2)?
4-H A SEME B (4-MeOE2)?
16-F #fE — % (16-ketoF2 ) >
17-FR Mt = (17 -epiE3 ) *
16-F2 Mt =% (16-epiE3)
17p-# —FE2, 4, 16, 16-d,(d,-E2)?
17B-M = W-d; (d;-FE3)2
4-%F BRI R RIS (ASC) *
AP

Cliy

AR 4

W IR 24N (NaHCO; ) *

(B -T2 M TS T it/ . R T
L-prp i e

R

Estrone

17 B-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
17B-estradiol-2 ,4,16,16-d, IR-22922
17B-estriol-d, ZTR-E888962
4-acetamidobenzenesulfonyl chloride N830288
Dichloromethane D807825
Methanol M813904
Sodium acetate 767496
Sodium bicarbonate 5818082
B-glucuronidaseglucuronidase/ arylsulfatasearylsulfatase $26036
L-ascorbic ascorbic acid 1034072
Formic acid 301957

U [ 2 G B IFSEBE ( National Institutes for Food and Drug Control ) 52 ;I VRS v A= 18157 45 PR /A 7] ( Shanghai Standards Biotechnology
Co. , Ltd) ;* : Toronto Research Chemicals Inc. ;* . [¥#§2Z SEAKA: /LR B /A 7] ( Shanghai Macklin Biochemical Technology Co. , Ltd) ;° : i nt
A=W BHEF B/ F] (Shanghai Yuanye Biotechnology Co. , Ltd) ;¢ : ¥ S50 % 4841 e 475 BRZA 7] ( Shanghai Hushi Laboratory Equipment Co.
Lid) ;7 . E¥ERTHE T A bRk B0 47 FR A F] ( Shanghai Aladdin Biochemical Technology Co. , Ltd).
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Fig.1 Mice groups and treatment

1.2.2 E¥RFHTH0E TERAVIEAYIER
W IR FMT 415 A W 36 W RS, B FMT 415
Control ZHHr e 2 A | (i JH] A= FRER K BRI, 0 il 4%
F T GAM |, BHI 35 37 JE v, W] B 35 8 25 1 6 B4
(Blank control ) , B A= 2 R 7K 43 5l 82 Fh T GAM |
BHI 5537 56 % 15 95 JE A 35 °C IRA KRG F- A P R 3%
24 h, BUH A IR

1.2.3  #sE £ AP LN U R Y
Ty /N BB i 2S5 B T - JoRE AR B K
AT 1 2 5) , Feorddl, BIABR, 78500
Je MR 80 H 200 H JC TR AN 8599 6 ) 3k 0, 3 g
J& TR A 6 000 t/min 4 °C F B0 15 min, 35 |
THR, A S5 A PR K TR PR O R L L
B 2 ~ 3 KB A DTE YIS A K IR S
JEEE BRI E W, DA BRI T 2 h INTE
TR N 58, A 2SR R

1.2.4 Af¥sfmen DEESEARZEK 12 h G,
HE 5T 0.2 mI/10 g = PR 2B, WO JF T & bk il
E?WKL%EA °C .3 500 r/min B.[> 15 rnin,l—lf[%
FEIME, 7305 - 80 CAHAT, i BEAH LA X 55
SV AR A T vk, R I i ALT | AST 3 1 )
TG.TC &,

1.2.5 AFiedgdom 2 RIS YT AR i/ BRAK BT
i, W T K LIS, S50HE I F AR BE /N B, ST R4
WU R FR T, AR DA A 203N U RS 25
JFNEFE £ (% ) = FNEE & (o) /AT (g) x100%
1.2.6 »¥EAr5 HE &  FPUFIERES, #
FHTRV A= BEER K PE U, (U AR T K or 5, B F
4% rh P EE AT E , A A 4 4 um D1,
A3 2R T 323 10 min, — F 2 T2 10
min, KK BT 100% 95% .85% . 70% . Wiz

&5 min, FANEYL A 5 min, $hR LW 6, raT iy
4,3 min, KK T 70% .85% 95% .100% £ 5 H1i2
#4251 min, B4, KT,

1.2.7 UHPLC-MS #m) > FAT I # Bk o e 35 15 F+
EMs &% FeUfi 4] i 1 g a7 i) il 35 e = 2 i
K 7k , SR UHPLC-MS 3£ K600 /)N SURF T #8 bk it
M3 15 Fl EMs e gL

1.2.7.1 IM3EREARATAEEE B 0.5 mL MLiEREA,
W IMA 20 wL MR TAEW (10 ng/mL d,-E2 .50
ng/mL dy-E3) 0.5 mL Bf#ZE Mk [ 5 pl B-H %5 b
i 7 it/ PR T8 8t .2 mg L-BTIR IR L0. 5 mL 0. 15
mol/L TR ENZE Ml (pH =4. 1) |, FE K 37 C L
JEE 20 h, A 3 mL — & H %, MK FEEL 30 min,
F4°C .12 000 r/min B0 5 min, WE T EBERK,
FRAEBULIRES 2 R, A N EEICT 37 CIRAM
WA TFWRT . ¥ 30 WL ASC NEJE R 30 pL
NaHCO, % (pH = 10.5) Jit AWK T )5 5% 75 v |
3, F 300 r/min 60 °C FHR#E 15 min #1715 2E 1L,
-20 C¥RA1S5 min 5 1L M, 4 °C 12 000 r/min &
020 min, W HC S5 wl b3 W HEFE I R R
EMs A5 A7 1 i R BT 42 TURE b A K A BB AT AR
FEXH AR R RE 7 64T

1.2.7.2 %54 PR K Vanquish HOHH (2
ARG MIEREAR AT OS5, kA Acqu-
ity UPLC HSS T3 4% 4E (150 mm x 2.1 mm, 1.8
wm) s FEIHT A MR (5 0. 19% HIR) , B Ak H
Pt s B P VR RR P UL 2, i 4 0. 15 mIL/min , 7R
40 °C FERILIREE R 4 °C HEREARUR 50 pl,

2 BFIUIERRK LI B SRR
Tab.2 Serum chromatographic elution gradient

for hilar vein blood

Time( min) Flow ( mL/min) A(%) B(% )
0 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 Jig&M (A Altis plus =5 PURRATF T

TEAGHEAT BT 3 A, 1 B R IR S EU Ak
AR : 300 C,WIE R 5500 V, B S
. 70 kPa, INFRERSME . 105 kPa, Z5fb 48 S 140
kPa, >KFHZ [ i Wil ( multiple reaction monitoring,
MRM) , 280 3 fizs
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1.3 Sit= 433 i [ Graphpad Prism 8.0.2 &
8, R 2 227001 (ANOVA) 55 5 52 0 2 95 k)
(1977 2253 0F (RM-ANOVA ) WAk 22 41 52 58 B304 14
PR 225 JFid I LSD-1 6505 W 2H ) b 3 25 5, ¢
TR v +5 JB/R, P<0.05 WEFAGIH¥E
S, FIH Pearson AHIGHE Z £ 70 A7 P R 3R T] B9 AH G
P,

F3 MHEREAHYBEKRE MRM
FHNRESH
Tab.3 The optimal parameters of tandem mass

MRM conditions for estrogen and its metabolites

Collision
EMs Q1 Mass (Da) Q3 Mass (Da)
energy (eV)

El 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-OHEL 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-epiE3 486.19 198.02 30
d,-E2 474.22 198.02 30
d;-E3 489.21 198.02 30

Blank control

GAM

BHI

2 FR

2.1 PEB/NRERGIE HIEEBRCESGTE
PLBE FMT 28 /N D8 TG 7 1 A2 5 2, TR 3L
ARMEE T d WEMEREBEILT 22K, st
/D BRI AL ST, WL 2,
2.2 FMT X NAFLD /iR AT RE 7% 32 | & iR = #0 BT
IEEHIRMm  WE 3A TR, 2541/ BU IR R0
%% Control ZHJTHESLRLT 4, Ji M G 5 1T Model £H
ISRy T e, ik 22 | o b BH I LR LA 0k J8%
55 Model 4140t , FMT 21T BEJE 5 A B dr %, HE
Yett il 7~ (E 3B) |, Control ZH T4 fitd i) 1 A5 (R F7 5
I HESA Ty PR BRI S5 44 58 8
VA UL R N D A2 P | 41 B IR FE 55 48 4 48 B 32 i 1Y
MG FE Model 414, 41 (%) 4 A% 1 9K, K
SRR BT S i A A P I, 3 B e s AR
A ™, T LALEE 5] B Sk (%) 40 i 5K BE N 98 i 40 it
RIEIGE  FMT 24109 40 i HES) 1 3R EL, 20 i
WA IR AETEI S, 5 Model 2040 H A W ik 3% .
WE 3C Fos, 15540 1a) 4 21 /) B 3 1 Fe e
K Model 411 FMT 444 5 53475 F Control 41 (P
<0.01), 5 Model 4AHLL , FMT 4 4& T F (P <
0.01), WK 3D Fri7~, 5 Control ZHAH L, Model 2H |
FMT dHFE b (P <0.01) , 5 Model ZH4H L,
FMT 4T L FRE (P <0.01)
2.3 FMT X NAFLD /MR ATIhAE AR RO =20

Contol FMT

B2 fARE/DREBEIE

Fig.2 Validation of a pseudo-sterile mouse model
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Control Model FMT
S B3 FEBEI NAFLD MNREFRER .
—e— Control RIE (EREMTELLA R
35F Model ok Fig.3 The effects of fecal microbiota transplantation
= FMT on morphology, body weight and liver weight
20 H#
=301 ratio in mice with NAFLD
5h
g A Morphological changes of liver in each group; B: HE staining
? 51 results of mouse liver x 200; C: Changes in body weight of mice in
)
” 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
0 4 8 12 16
Time (week)

ALT AST &M A1 TG\ TC 3235 /K0T LA o Wik 46
A3 FRg S5 A= B B, 388 5 R0 S G /N BRI ALT
AST JHME R IF2H 20 TG TC W BE, WiiE 4 fron, 5
Control ZHAH F , Model 4141 FMT 4 ALT (AST {55
TG . TC /K F T3 P <0.05) , 5607 JF40 i 451 2 i
BENNEE R A B 1 2 5 Model 4148 L, FMT
ZH ALT . AST 1% PEFI TG, TC /K F R (3 P <
0.05) , Ui FAFS A IF & M BRL 2S00 24 08 ] £ 47 S 240
W L A7 AR B IR T AR

2.4 FMT 3¢ NAFLD /)R BF 7185 Bk i i 7% & 15
i EMs 820 5 Control ZHAH L, Model £ E1 & H:
2-, 4-fifRi8H Y (E1,2-OHEL 4-OHE1 ,2-MeOE1 . 4-
MeOE1) \16-aOHE1 ¥ FFE(P <0.05) ;5 Model 41
L, FMT 419 iR B1 L HAR 8 BT (P <
0.05), WK S5A, 5 Control 4IAH L, Model 4 E2 %
H2-, 4-pi 0 (E2 2-OHE2 4-OHE2 .2-MeOE2 |
4-MeOE2) ¥J F[% (P <0.01) , 1M 16-ketoE2 [ F} (P
<0.01) ;5 Model ZHAHEL , FMT 41 E2 M H: 2-, 4-fif
R BT (P <0.05) , 1 16-ketoE2 T [ (P <
0.05) ., ULIKI 5B, 5 Control ZHAH Y, Model 2H E3 }%
HACHY) 17-epik3 ETH(P <0.05) ,16-epiE3 JC i
FEE2E5E 5 Model 40 LG, FMT 2 E3 S HAR 4
16-epiE3 \17-epik3 4 FFE(P <0.05) . WAl 5C,

A
100
o [ Control
Model
80 | FMT
=
2 60
F
z
= 40
=
<
F
0
22t
0
B 3
[ Control
ok Model
~ 6k , FMT
Q
2
Q
= 4t
o
=
[~
)
= 2+
0

B4 HEEBIERK NAFLD /MNRMFRSEEENFESSE
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.
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E E 200f E
2100t » 5%0150_ u 2100}
g o 8 " £ *
= S 100} s
£ sop £ £ sof
g g sof ¢
o o o
U 0 1 1 1 Q 0 1 1 1 U 0 1 1 1
Control Model FMT Control Model FMT Control Model FMT
160-OHE1 2-MeOE1 4-MeOE1
400 - 400 150
2 2 2
=300} = 300 S, #
g # & Z100F
£ 200} & 200} # 8 o
: E I
& - B 5 L
5 100F 5 100f = g
=] =] =]
o o o
U O 1 1 1 U 0 1 1 1 U 0 1 1 1
Control Model FMT Control Model FMT Control Model FMT
B E2 2-OHE2 4-OHE2
250 2501 200
=) w4 = =)
E 200f E 200} E 5ol
2 2 . "
Z 150 Z150F z
.2 ** .2 ok 2 100
= 100 F = 100 s o
= =] =1
8 sof g sof g sor
(=} o o
Q 1 1 1 O 1 1 1 ] 1 1 1
Control Model FMT Control Model FMT Control Model FMT
2-MeOE2 4-MeOE2 16-ketoE2
600 400 800 .
7 el 2
= -, 300 -, 600 #
Zaoo | 2 2
g 8200t # £ 400}
£ 200 g sk 5
B L 4 H E
5 - 5 100F 5 200f
= = <]
o ] (o}
Q 0 1 1 1 &) 1 1 1 Q 0 1 1 1
Control Model FMT Control Model FMT Control Model FMT
C E3 16-epiE3 17-epiE3
150 1000 2000
3 2 2 o
£ o < 800r < 1500}
g1oor S 600t =
g # 8 S 1000t #
5 S 400} g
£ sop g &
8 8 200t g 0oy
o = =
5 1S 1S
U 1 1 1 U 1 1 1 U 1 1 1

0
Control Model FMT

0
Control Model FMT

Control Model FMT

E 5 UHPLC-MS ;&4 /N FRAT I 88 Bk M 75 15 FhgEME R EREY

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, ** P <0.01 s Control group; *P <0.05, *P <0. 01 vs Mod-
el group.

HFIEZIR https://www. cnki. net
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6 NAFLD REIEMRSIFIRME EMs XSS

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

DL E 45 5455 NAFLD /s BRUFF 1T 3 ik i it 375 v
E1 E2 KL 2- ) 4RI & s E 5 /N BRd
MKRZE16- 176 AR (B 16-0OHEL 4b) & &
MAE R /DRI 2 Ul e B IR EMs
20 A 5 2R L, FMT AR B 2K T s b 25 LY
[ IEE EMs A4 5 H )
2.5 NAFLD R&5 EMs B XS Pearson
POy M R B IR EMs 4R A 3 AR AL 5 5 R
ERA M, 455 s AST ALT TG . TC 5 16a-
OHEl \E1 . E2 M H: 2- 4-fi #5843 BUCY) (2-OHEL 4-
OHEI , 2-MeOE1 , 4-MeOE1 , 2-OHE2 | 4-OHE2 | 4-
MeOE2) 2 HAHK KR, 5 16-, 171 BUCHI (E3 . 16-
epiF3 17-epik3 | 16-ketoE2 ) S IEAH G, DA 145 H 4R
7, FMT R A LR 4 VR A A AT fig 5 s 1 1
£ EMs 425046 5%,

3 g

BEE 4 BRI Z5 A AE | E E FOBE DRI 09 38 m
NAFLD (1) B R SR BT, sgm T R 290053 2 —
(N NAFLD E B R fc 3 o )18 M s 2
5 BAFIBFZE S E B NAFLD M2 % = 20 T 5 B 20
MAEPEIR , FLR IR AW s FHE A SC I A
NAFLD B0 &2 2 e n) 2 £, HREE 1%
3K, SR

NAFLD 1Y 3= 22 80% K 2= 78 T 40 i b B 19 R
A3t E R BN Maddinemi et al'" 8RR & ILEY)
TRYF AT L E E S NAFLD A RE 09 A 6 B RG
AR, A5 e A e DR AT 3 ek 9 4 M A T R
TR A, A SE g ) SR, E IR
P53 0 NASH /MR Zead 8 i FMT AHCTHiUs , Ak
NEWTASVE 258/ . AR LR 45 R R FMT A U
55 NAFLD /BRI W ALT  AST 1% 1, [ I T 4 41

TG . TC & i , B 4 M 475, I R FMT ¥6
J7 NAFLD £t 4 .

it 2 R LA R AT e R i %
17 F 1 TR AE O 3 2 A D RE I A R R 2 IR
Flores et al "™ B YAE I AR UESE T M 8 7 7 ml 8 1
PUARMERR KT, S B0 55 RN 26 28 0 Lo PR I O
HOR MR R SALACE) 5 HOIR ZE AT 1R 2 3R G
P, F 5T o 22 R AL R AR S G 1000 0 38 2= 1 Qi
PIREAS | Sk SR GEAE A TR 1) EMs J& T T J5 R
£ RS 5 B ARAE FR 1Y, TCik AL
il ) BH 25 o P 3 B R AR 1 EMs (R < IF
FIPEPRI ™ ) X R 05 45 Sk g A2 i, th T 1
B EMs RT3 TER kORS00 AFIE (JFFIIE 70%
~80% IMAEAR A T THIIK) o PRI, A5 R T
F KM T A IR E EMs ARSI

Fuhrman et al'" ({1l PRAFST & B0 18 TR B 2 R
PR, ™ A AR AR (i 2- 58 4%
51625 ) SRR R (E1 AL E2)
PR I SE 8 T NAFLD /N R4 s FMT, 15
FpiAUEYE EMs 20 B 45 F4 B9 284k, 7R FMT 78 T+ &
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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,’ Center for Scientific Research,
Anhui Medical University, Hefei 230032; *Dept of Pharmacy, Mingji Hospital, Nanjing 210019 ;
*Dept of Gastroenterology, The Second Affiliated Hospital of Anhui Medical University, Hefei 230601)

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-

sugar high-fat diet combined with low-dose CCl,-induced NAFLD model group ( Model), and a group of model
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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-OHEI ) 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 restores 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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