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WE BE FWE TiO, PR R HE R IEE KA A IR E SRR AW HANE . iR B 7Bk KA 1 17 3%
FEREWE AT ZEARNS MR A WIZ . R IR R st ARUBE e Mk A 0 e ASCAG I BE B A RRALE , AR A1 A ) 27
WL Z XN PBUE R M R B SR . SR RBMIE MR G IRIZMOEE 4085 oK RE R A B AL, 2
AR, REWS 2 e R P A M O R M S 0 . S8 I LA IR Y R N G AR O 12, R R OR AT - Sk

JRAT = MR AU R AR Z BA R A
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AR MG B BA BB E Y 2 K s RE,
Wz W FITE 170 JEE R 400, (EAR AR A 5 A7 T B
AW A R T R S DR, A
e RPRELIR 1 45 4 S 4R R PR, 1R H AT
YU o TiO, YK HA R BUR 4K %
IS AR LR S5O0 i, AT AR S BB T 16 73
TR BRI A BT IS R
(A, B A — & 25 B IR T e 5 3t ZE K
PAEA IR SRR R 7 AR UORU /R .
E PR RFRPERE DL F , XSS 7 BRI AF 35 T i o
PR GARAT 5, PR SE TR AT M FERFA TR
TEDNKAEG RY L B IR Z A o PRIMEIN %R 2
ST HA R A A, DUMA B fe gt 3 8 5
AT B8 XUE SO0 o

1 #R57F=%

1.1 RBMESMEE 99.99% oL r (R
MR A RAF) , 2R PR (L8 = KA
FHECA R A]) | Bk 1 ( 5[ HyClone 22 7]) , A
7P M3 (521 HyClone 22 7)) , a-MEM 1537 2 (5% [
Gibeo 2~ F]) , S AL £ T KDL Y0 i 8K A

2025 - 05 -20 21k

HATH  FRARREIE ST E (4581170993 ) 2024 LA &
KRMIFF H (45 12024 AHO50683 )

VEF Iy e, 3B WA 504, IR B0
KA B BB, @R A, B R
fE# , E-mail; wumingyue321@ 126. com

SR ([ 2 R XA G IR AR AR . Bl
Fe AL (DY6OVOA , TN T i IR AL A PR ] )
e i £ D0 1T i B AL B A IR A H]) L, 3
&5 4% ( Sirion200 , FEI, 2€ [E Thermo-VG Sci-
entific 22 7] ) , Ji T 771 . 5#4% ( 25 [E Innova Veeco A
Hl) SN ARG (M Ee i ) , BiEbR
(& Bio-tek A7) , OGN E BB (F8E Leica
VALIDE 38

1.2 HEEERE

1.2.1 #H&HRARERE R UIEIH 58 &
F£0.25 mm FH1E 1 em WIRJEEK R PAEK R4 FH
e, A 85 B, BT 90 mmol/L ¥ Y AL Bk £ —
P e iR SO R T, 222D 1 R SRR, AR RO 6
V 10 min 45 V 50 min, il £ 52 55 SR 90 K 45 T Uk
THE

1.2.2 SRMsms iR ERLi kR 4 i
PR T BB 1R D BN K A8 2 5 XU 4 5 ol K
YOKAE - BRI A — M ZEK AN AL, (a7 PR Bk K
11 - M ZEKFAH

1.2.3 #&4RARE - REBR G - B Rk
B AR RO S5 05 0k R AR LA, K Bk
GUOKEE T HA 1 REBGEE T8, 7 R E
AN 1000 mg/ L (1) FERMN AW , H 254 R T
M ZEAA 25 W U BE 3K B 500 pg/em”, B R of
vt Z AR .

1.2.4 #pau i fe MRS R 8 5 (field e-
mission scanning electron microscope, FESEM ) fj £%

FEpF TSGR, JFF 7 B3R (atomic force mi-
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croscope , AFM ) WLEE 1A B} 3 1T 1Y = 4E T8 35 22 1k SOk
B 422 A1 00 e SO B8 A ok 2 T 42 ik A 202

1.3 S&5RBENEMEDZEN

1.3.1 XMXRE A3 4R 45 B 18
He, Heit 54 M, B E L R K J5 4 o

1.3.2 ey 47 008 I 50 B A i PR
BT 37 CHEE/KBH TR ESEETELE
.1 000 r/min B0 5 min, B 4 FIE WS DA 40 1
KR E 15 mL, B F 37 °C 5% (1) CO, KiFMih i
Fo

1.3.3 mpeeh R FRAIEIE 2 ~3 d, s e
J W I 240 M % 9, 1 ) PBS 42 s vk 2 ~ 3
WK, KRR 2% BN BRE R )5 I AGE 21 0. 25% MR &
JERTE , A7 00 2 B 75 LR B RS 31 400 g M K5 75
L% 1A 58 9% sl T 200 M RO A 3 2R B, B0 L A
J S5 20

1.3.4 mpegsm M 3 4URE S P BENLA L 9 M
BT 24 FLEE SRR, e B0 i A ) R
LR B E 1 x 10° A~/mL, 4 4 h B H 5,
FEAS T AR BEHLIE I 3 MORE e e ta s, Tk
S N AL 3 A0 DX 38, WL 40 i &
T4

1.3.5 mpasgzh AR i R AT, B4 i
S AR R 1 4.7 d T PEE A 24 FLEE SRR,
BEALA3 AN MTT 20 wL F3%E 5K 200 pL, JiF 6 4
h J5 A DMSO 1 000 L., 78 57 7% 17 5 ik 55 (0,45
Yy, BEALIR 200 WL Yo — e 28 96 fLIE IR .
P 490 nm PR T, F AR S BEDLINE 9 FLIOBSE
(optical density, OD){EHIf11%%.

1.4 ZitZiE SRR « =5 R, R
JH SPSS 27. 0 Gt o S g it . SRR &R
522500 3 LS BUE, N 2 8 LA, R A LSD
AT 30T, P <0.05 RS2 E L.

2 HR

2.1 #BEHMEN  SEM 4550 BoR, 54 8ok
BRIPIR s BROK AT AT AR 2 70 nm (1 868 5 A48 IR 25
Fa s BRAAKAT — FRIEWE I AT — ML ZEORAR IR JZ WL DR
FEZE SR S s IR O 90K A S8 i i, DUBUAE 3R i
MEREN, B AR ZRRBEEH L. K
K1,

2.2 EMRE=HEFRALE AIMLRE
IR =GB SIA], S [RMB A 5 1R 25 2 2
FAORUHE RE W] 30, R B IR A0 — M FE RN 2 S T
AL A S R ARTE B, 25 4 Z 18] 22 547 Ge it
FRE N (F=795.066,P<0.05), WE1.E2,

2.3 EMREFKGE LB S HREE
PR i £ RSB AH LU G T BR T 235 A AN [R) R BE k)
SEOKPESE N, (ER R K AT - M IR BB R T
PRANAAE AL, IX T2 /K PR ZEKRAR 73 T A5 BT 2L,
BHBEZE AR #EL(F =119.484, P <
0.05), W& 1./&3,

x1 BHERREHKEEEFZEMBARE(vxs,n=27)
Tab.1 Surface nano roughness and contact angle

of each sample (x +s,n=27)

Group Nano roughness
4.644 £0.450
9.278 +0.687¢

14.867 £0.464%”

Contact angle(°)
51111+ 2.934
30.556 +3.206%
40.333 £2.236%*

Smooth titanium sheet
Titanium nanotube

Hydroxyapatite dexamethane

&P <0.05 vs smooth titanium sheet group; * P <0.05 vs titanium

nanotube group.

2.4 WMEHEMRFMEIBER 3 HEM LMK
ML 4 h B TR G, & IR A0 M A B H 22 A
GiitegiE L (F =2 170.381,P <0.05) . 1B A
16 Wi A ALk BT A1 L ) 2 LA AN ] 9 A =

B C

Bl 1 sk F MR ERIR *30 000
Fig.1 Morphology of pure titanium sheet and titanium nanotubes x30 000

A': Smooth titanium sheet group; B: Titanium nanotube group; C: Hydroxyapatite dexamethasone group.
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B2 REFHEMEER
Fig.2 Atomic force microscope image

A :Smooth titanium sheet group; B: Titanium nanotube group; C: Hydroxyapatite dexamethasone group.

3 EMANEERR
Fig.3 Contact angle measurement image

A Smooth titanium sheet group; B: Titanium nanotube group; C: Hydroxyapatite dexamethasone group.

AL HAWPIAL R R0 KA1 — bR EEM DOt 2.5 HBHMEEIBER

L3R 3 A HEM b

WA T s B AR A R R, B e
3 e AR R B A AR TS, X S AR A
Ghthy B Al SR U AR ORHR . L3R 2 BT 4,

R2 3HEMIE4 h FE SRS BRI
P2 (x 25,0 =27)
Tab.2 Comparison of osteoblast adhesion counts among three

groups of substrates at the 4-hour time point (x +s,n =27)

Cell number
54.000 +4. 000
161.444 +7.091%
321.000 +12.580%*

Sample

Smooth titanium sheet
Titanium nanotube

Hydroxyapatite dexamethase

&P <0.05 vs smooth titanium sheet group; * P <0.05 vs titanium

nanotube group.

10 AR R 740 147 K19 OD {HL BRER 1
KOG 4 5 ERAPRE A OD (H AL A X,
FLARAGHIN I 1R 5, 45 2 1) 22 57 2 GE 24 T S (F =
50. 395 .65.732,134. 186, P <0.05) , & W gk I e 28
ARV TR FE BT B0 A A A 5 A A AR e
HEAE . L3R 3,

3 i

FL AT, AR AR S T SO 1) O 5 2 2 P S8 A
Tt r 2 5 LA B B TR I e i 5 e A Bk
MRBEAEE A IRIZ S, (R R E YA
PR — 5 LT PRl L A2 24 R BT MR k4

x3 3HEEMEE 1.4.7 XiFE =S MTT L3 OD EEEER (2 £5,0=27)
Tab.3 Comparison of OD values of MTT experiments on three groups of substrates at the 1st, 4th and 7th day (x +s,n =27)

Sample Day 1 Day 4 Day 7
Smooth titanium sheet 0.111 £0.013 0.238 £0.029 0.618 £0.031
Titanium nanotube 0.121 +£0.011 0.416 0. 109¢ 0.703 +0.051%

Hydroxyapatite dexamethase 0.166 +0.013%* 0.601 +0.030%* 0.896 +0.022%*

P <0.05 vs smooth titanium sheet group; * P <0. 05 vs titanium nanotube group.
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B C

B4 RAEBBBETHREHEEE =100

Fig.4 Osteoblast image under fluorescence microscope x 100

A; Smooth titanium sheet group; B: Titanium nanotube group; C: Hydroxyapatite dexamethasone group.
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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

Fund Programs National Natural Science Foundation of China ( No. 82370591 ) ; Natural Science Foundation of
Anhui Province (No. 2308085MH242) ; Basic and Clinical Collaborative Research Enhancement Project of Anhui
Medical University ( No. 2021xkjT023)

Corresponding authors Wen Jiyue,E-mail ; wenjiyuel39@ aliyun. com; Wang Jiajia, E-mail: wjj@ ahmu. edu. ¢n

(% 1422 )
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.

Key words TiO, nanotubes; hydroxyapatie; dexamethasone; composite coating; osteoblasts
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