226 B 472 s K224, 2025,47(3) http : //aammt. tmmu. edu. cn

DOI: 10. 16016/j. 2097-0927. 202408018

AERREX TE M B RERKREREHEEER R

&L E O KRR, AER,EER 2K A VA E BRI N s R
KRR I Y s T RS 2 PG 22
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H/NRE AR A7 L (P<0. 001) , 8 2] s R B 0258 B2 AR AR (P<0. 001) , 825 18 i O B/
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Jer A S T 38 R T T P A 3t 1 T 2 e 20 L B8 8 (P<0. 01) , B30 17 i 43 A A DG B ]
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Role and mechanism of dexmedetomidine in regulating bone metabolism in tail-

suspended osteoporotic rats
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[Abstract] Objective To investigate the effect of dexmedetomidine (Dex) on bone loss in tail-
suspended rats and primarily explore its regulatory mechanism on bone metabolism. Methods A total of 30
male rats were randomly divided into a control group, a model group, and a Dex group, with 10 animals in each
group. Rat model of osteoporosis was established by hind limb suspension for 4 weeks. Dex at a dose of 10 pg/kg

was given intraperitoneally, once every other day from the day of tail suspension. And equal amount of normal

(H&TH] ERARRFIESTHETH (12302412) ; B [ AR 54 0 FI H (52377229)
[BEMEE] XA, E-mail: 283786269@qq. com

2097-0927/Copyright © 2025, A% K2 (5 =2 K %%) o X RIFHORICCE#EAG CC BY ¥ 7] P (https: //ereativecommons. org/licenses/by/4. 0/)
SIS F A, T SGHTRT , 5 . A7 SEFTIRE X T i g Al A R AR IR 2 A T BBLA [0 ). Bl 2 A5 18 R 24241, 2025, 47(03) : 226-233.
DOI:10. 16016/j. 2097-0927. 202408018.

Citation: GUO Y L, WANG C,ZHANG X Y, et al. Role and mechanism of dexmedetomidine in regulating bone metabolism in tail-suspended osteoporotic rats
[J].J Army Med Univ,2025,47(03) :226-233. DOI: 10. 16016/j. 2097-0927. 202408018.



http://aammt. tmmu. edu. cn P 2275 5 R 2 mR 3R, 2025,47(3)

227

saline was given to the control and model group. Bone histological staining was used to observe the trabecular
bone area fraction. Biomechanical three-point bending test was employed to measure the maximum load,
stiffness, and fracture energy. Dual calcein/alizarin red fluorescence labeling and tartrate resistant acid
phosphatase (TRAP) staining were applied respectively to detect the mineral apposition rate and bone
formation rate as well as the number of osteoclasts on bone surfaces. Secondly, after primary osteoblasts were
isolated from the tibiae of tail-suspended rats and then treated with 1 nmol/L. Dex, the proportion of alkaline
phosphatase (ALP)-positive osteoblasts and the activity of the enzyme were detected by ALP staining and
activity test. qRT-PCR was applied to measure the expression of osteogenic activity-related factors, including
osteocalcin (Ocn), Runt related transcription factor 2 (Runx2), Osterix protein (Osx), and type 1 collagen
(Coll). Results The animal experiments revealed that Dex treatment significantly increased the tibial
trabecular bone area fraction, inhibited the decrease in bone mechanical strength, and enhanced the
mineralization deposition rate and new bone formation rate of trabecular bone in the tail-suspended rats (all P<
0.001). The in vitro experiments showed that Dex treatment obviously improved ALP activity and the number
of ALP-positive osteoblasts in primary osteoblasts isolated from tail-suspended rats (P<0.01), and up-
regulated the expression levels of osteogenic differentiation-related genes, such as Ocn, Runx2, Osx and Coll
(P<0.01). Conclusion Dex exerts anti-bone loss effect in tail-suspended rats, which may be associated with

its stimulation on osteoblast-mediated bone formation.
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1.1 SEEFHhihfenu
AR S5 ok 30 K5 S B i fa B A
Sprague-Dawley K [, {45 i 200~250 g, I H 725 4 %
KB SEG T ) 35 R SE6 FREE A i B (24+2)°C
FHXP IR BE 50%~60% , I #3547 12 h /12 h B A8 . 1E
SERGFF AR, K BGE PR SR 7 d, 0 ARIE L B
MK, A LR L2 ERE RSP ZE
BRI ESL i (TACUC-20240108) .

i BEBE ML 7 22106 52 5 8 143 SR X B (Control)
H R (HU) A R M +4 EHEKE (HU+DEX) 41, &
2010 H o o Control 20 K R SEATAL AL FR , 1EH
T 3% 5 HU 2 K RN 3 2o 2 5 190 7 =X 2 - o g A A
R FE B ) (R 2 P e b R R %0 30 s AR S 1
FE T AT R R e 1 HE AR TS, A LS R B b, HL
B 5 i T 5 24 30° e £, AR R BRSO
Mt AR RELE 4 J8] , R AR UE L RE 08 1E B oK, IR XF
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1.2 FREA5MNE

DEX I A MedChemEXpress/A\a ;a-MEM . JI5 4
ML /A% R W [ 22 [ Hyclone A Rl s Z R 4
T & 4 2 1% (ethylenediamine tetraacetic acid, EDTA)
W A At 5tk B AE W B ECA IR D 5 9 RS - AL
(hematoxylin eosin, HE) Y3 6 B A5 A=Y B 5
AR w5 PG A R 2 1E B 2 1 (tartrate-resistant acid
phosphatase, TRAP) J4 (350 & W 7 1 ifEAE S A= YR
A R\ B R 8 22 vp £ /K (phosphate buffered
saline, PBS) % . PR A 11 B I F 5[5 HyClone 23 #] 5
Ji& JEL | Triton X-100 114 F 3 [ Millipore 23 7] ; & RNA
2 BRG] TRIzol | S #% 5% 12050 &1 A H A TaKaRa 23
) 5 B B R 5 (alkaline phosphatase, ALP) Y {0305
& ALP 5 PR IR & L 5% A 72 (bicinchoninic
acid, BCA)Z FUE SR & H E i = RAWHER
HIRA T 5 E ek R FE R4 A 3£ 1 Sigma A A ; i
L) il (Leica RM2255) 1 [ A8 R A A 5 £
35 M AL (HY-0580) ) [ 1 v Ay 320K 25 {3 4 A7 BR
YN
1.3 BARFEE

Fe A5 T A oS 4 2 i CO, X R Btk
A1 SRAE AL B 6 i o S 4% 2 O B ) 2 e
LERME R WLA R LS R RE & T 4% 2R T
T e [ 5 48 ho {7 109%EDTA Y5 W06 [ 2 119 11 1
AT A B, R0 3 d T4 1 IR BAS R, B 2 B A 4R
B RS S B A L T A L O ) R 21
DI R ALAEALT 5 wm JERYELEYI R . X80 7 #2547 HE
et F TRAP G 0 7007 AR T g B /N 1) 45
R 3 A AR LA S PR v 20 B S, {11 Image J
AR XoF /N % T AR o L R P T A R e A T
=T,
1.4 £ F =575 dnlik

FE 1 FN 2 1) T T4 R s, BB 2 R B A 2 1
i, RBRME 0L TS 4 20 25 R L T AR R K
o AR A 0 2 A X A i AT = s i S e
A, A B i KO TR 24 SO A b 7 v it
BT BT, N 5 mm/min, 5 2R E KR
AT AR R b, T IC SR IR B BRI K 32 1 e R
A IR R W L RE A SR
1.5 A543 F 40 R L BAT

FESCR i R FEAR LT 11 d AT 4 d 735 45 K
SRR T B G v 2 K (10 meg/kg) FIIPE 41 (30 me/kg) o
YR EE A, B 2H R B A 0 B, i A 2H 2R D)
o HLHIAE 50 pom SRR TS U1 F , 72586 WA T
LB B 2 2R L XU, O X AL TR

(mineral apposition rate, MAR) F1 & 1 W & & (bone
formation rate, BFR) #4754 #1 . Hio, MAR 931
B2 MAR=MIL/ID , Ho i MIL A 56 XUbR 2k 1) ~F- 1
LI 1D Ay 55 7 2 22 G 3R 20 10 S5 118 s [ 1) s (A 52 56
7 d). BFREJITHHEA X BFR=(sL. Pm/2+dL. Pm)/
Tb. PmxMAR , H 1 sL. Pm A B9 EFRIC 1K, dL. Pm
F B EARIC T, Th. Pm A B/ NEE K
1.6 KABERRRE @IS B 3ffe T

B 45 S, BU Control 2H 1 HU 2H K B A% A5 ] A
B, SR R E A LA, IEH PBS I vh vk 3 1k, 2Bk
S B e, P FH T o-MEM X s A 1 np gk .
ZHAS BB AL N mm’ /N S E T 0. 25%
JHEEE 1 37 °C YR M AL 20 min, 37 . MEE T
0. 19 AR 37 °CHRZIH AL 90 min. TH AL TN ppk
W2 100 H AN M 08, 722 06 T LA 1 200 r/min 25
O 10 min WCEE 20, K 40 I 1S 95 1 10% IR 2F 107 (1%
HAERZ M) o-MEM IR 200 . fRa a5 =
80%~90% I} , FEATAL A EE TR, 3ARLIE T T35 . #%
i Jig 534 Control 41 \HU 20 Al HU+DEX 41 , H:#1 Control
FUHU 2153 590 by % 7 20 AR BSR4 B0 A% T A s 1 4 e
HU+DEX 41 7% HU 20 K B A B 240 B A9 Bl A1
JEPERE N 1 nmol/L ) DEX -1,
1.7 AUHBRRR B 4 & 5 F )X

FE DEX ARSI 55 7 K, 374545 4L 40 i
BRI, (4% 22 5 WV WO AR A0 335 57 1 45 L Rt
AN A L AT T, 8 T ALP G 6350 G0 o
Tyt et WA T AR e 25 5L, JF %5 ALP FH
PRI B A M AT 8 i [T PBS 4% 4 240 M vk %
20K, I8} EEFLINA 200 WL Y 0. 1% G2 YL (4,38 75 7 Triton
X-1005F% 7 400, K% 10 min 5 , 48 FH BCA 1250 & ) 2
S B R R T ALP P AG I 3 5] 5 I
S FEA ) ALP I
1.8 R/E AR KR B AR KT A

i1 FH 2 RNA 2 BUR F TR1zol 42 B4 25 40 Jifd v ()
SVRNA 38 28 G 55 52 G I e DNA SRR, i AR 5 1Y
I AT S A 1 A W A 2 (quantitative real-time
PCR, qRT-PCR) )] , X 45 20 JE AR il | 4 it vh 5 8 9
G O (1) 5 PR 3 38 KO 2 AT 4G 43 B, AL 46 B 5 3R
(osteocalcin, Ocn) . Runt #H ¢ %% 5% A T 2 (runt related
transcription factor 2, Runx2) . Osterix & [ (osterix,
Osx) F1 1 Y Jig J5i 25 H (type 1 collagen, Coll) . Hir,
B-actin VE N I B IEN , HE K Fah 7K B R ifi i 222
2, PCR Y SN £5 144 95 CHIUAE 30 s .95 ‘CAEMES s
60 “Ci & 35 s, AT 39 IRFAFA .
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&1 qRT-PCR3|#1F7

FEH Sl F5 (5'—3")
0 ¥ : TGAGGACCCTCTCTCTGCTC
cn 5
T : GGTAGCGCCGGAGTCTATTC
9 : AGAGTCAGATTACAGATCCCAGG
Runx2 .
T : TGGCTCTTCTTACTGAGAGAGG
N i : GGAAAGGAGGCACAAAGAAGC
* T : GGAAAGGAGGCACAAAGAAGC
Coll | : CCATTCGCAAACCAGTGTGG
’ T : TGGGAGGGTTAAGCATCATACA
Baci 3 : GATATCGCTGCGCTCGTC
A i : TGGGGTACTTCAGGGTCAGG
1.9 “it o

ffiFH] SPSS 22. 0 GEit R AR HEATEUE 73 . FF 5 1E
BOT A BT GO D s O o 2 W] AR HTERL R R
J7 22501 (1-way ANOVA) , #5225 A Giit2# 5 L,
HE—25 % H Bonferroni (AT I LR . P<0. 05 h 2%
SEAGIEE L

2 #R

2.1 DEXMEDXRAFAEBESFHH A

{3 HE Ze 46,355 DEX AT T R Ak BUNE BB &

AT S Hr , 45 ZUAR MR B HE Y gl S g R, Horp
CLEIR ST N T, SRS S B I, HU 4K BV
R ()85 RN S B B 21K T Control 41 F1 HU+DEX 41
(E1A) . PG4 R kI, 2 i Ab B HU
ZH R BN HAE Control 41 1 FFEAK (P<0. 001) ,
M2 DEX VAT J5 , HU+DEX 2H K BU/INVEH 5 e HU
20 5 BT (P<0. 001) , 1fif HU+DEX £ #1 Control 41 K
BUNRE d7 22 S g2 L(E1B) .
2.2 DEXE® KK EABAN N F LG h

AL I i = RS2 g DEX AR R R
MR BRI 2= eae . 45K, B M HW HU
20K BRI B 1) SR ST I 2 BT R4 B 488 Control 20K
B 2 B (P<0. 001) , 1128 DEX 3797 J5 1) HU+DEX
20 R B IR B (R SR RS Aar L B S T 2 g Ak HU 4K
R E N (P<0. 001, & 2) , L EE5 LB, DEX XK
IR B U LR W) ) S P RE A 0 25 1 SRV E I .
2.3 DEX*TE® KA A RAAKT 670

AT DEX X /5 K B AR K- 52 e, 43 5]
X B AL DT RUKSE FVE B B i RE #1714
I o AR 1 515 18 2 32 /96 2R AL DG RUR S5 56 43 M 445
RPE R, HU 41K B9 98 5 BURR 2k 1) BE 25 B W AR T

B/
o
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0. NS ‘QQ
5 404
304 %
= o
1= 20+ ]
BT
22 104
? 0 T T T
\&&%‘2& @”Wl B
Q)o° QXQ
Q\
A KR AEARHE &R AEBE;B N REE @R EGETER(n=10,7+s) a:P<0.001
E1 DEXMERARBHLAESENZMN
20 et 5000 a a 120 -
O,
1508 400
= ° & £ 3001 8 807
% 120 ° E %
@ . B 200 £ -
= 100
e & S i
& @® {sﬁ’ A & {5&%’ B & C
Q)O\\ XQ ()00 XQ (PO
S S
a: P<0. 001

A~C: KRJBR 2122004 i K BT W E Aw i 3L Ak v it

E2 DEXMERKREBALENNZERERZIN(n=10,5+s)
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Control 1 f1 HU+DEX 41 (B 3A) . #— LBy Geit4s
T, R m AR HU 4K BB 0B 5 A TR R A
BB W 25 Control 2H K FR 4 I 35 B AIK (P<0. 001) ,
M4 DEX 477 )5 19 HU+DEX 40 K BRI & B 91k
U AR A B B % 45 HU 2 K B 3% 38 m (P<
0.001, &I 3B) . IbAbh, i3l ik TRAP G 055 1 -5 4 Jfd
AT T b, S5 R WoR B m AL ER Y HU 41K RS
S T 1 BH P B R 40 B A P35 S T Control 2H (P<
0.001) , 1M DEX A7 J& ) HU+DEX 2H K 5526 i BH A%
T 1 40 B 53 45 HU 2 5 350870 (P<0. 001, K1 3C) , LA
LSRR DEX 7E— @ F2 1 AR A% E A 508 i
AR ] B W ARG VA1 8 1 R R AR KT
2.4 DEXTEF X RBARRE mien 1t A1 49 %06
T ALP Je (8 F0 ALP 336 P A6 0 X DEX X B 1 K
BRURLA R B Al oA BE 0 s R AT T AT, IR
T EHA AR JEAC R A ALP Y (0 R (1 4A) .
S5 3RW], Control 41 11 J5A XL F 20 i 52 B Ay i 1)
G BAPE , HU 25 nl B 20 ) Y €5 2 AN ALP BRAE A%
B A0 EE A 55 Control 2H i 35 [ 41K (P<0. 001) , 1fif DEX
)T WS , HU+DEX 28 J5 A B 4 it e 258 5 F1 ALP
BE B8 200 L i 5 HU 40 8 2 458 (P<0. 01, K] 4B) .
UEAh , ALP 36 PR 5 B T 45 S = B, 2 i b 3L

Control ZH

200 pm

a a
A
& o El
B 1.0+ =
= h|
= =
£ 7 R
Hr
0 1 1 1
AP
& < N
N &

HU 2 R B AR i 40 Y ALP J6 4 AH 38 T Control 2
B 2K (P<0. 001) , T DEX T 15 i HU+DEX £H &
BRI AR B 4 PR 7 ALLP 36 P 5 HU 41 3 25 18 i (P<
0.001) , ifii HU+DEX £H 1 Control £H JF 4% A B 41 g i1
ALPEVE 22 RG2S (E14C) , KU DEXFE— &
PRI FREOE 2 2 R BRUSLAeB A A 43 AL e T o
2.5 DEXHEF K KRR RE 40 fe ik B & GA R -F 4y
A

qRT-PCR S 56 %o R Bl S Ak B 240 Jf v 5 1
FHOCEE R 1 287K 04T TR . 25 R &3, 8 Ak
P I SRS T AR BRI C R B 4 L 5 B TR BURE D i
(Ocn .Runx2 .0sx 1 Col1) [} mRNA Fik K-, H 2% 5
HA G2 L (P<0. 001) ;T 280t DEX Ab ¥ 5 , HU+
DEX 41 ) Ocn (P<0.01) | Runx2 (P<0.001) . Osx (P<
0.01) 1 Col1 (P<0.01) i mRNA 35 /K-F-4 It T HU
2H 5. & 48 0 s HU+DEX 2H #1 Control 2H JFUA A B 20 Jfa (1)
Runx2 ., Osx I Coll /) mRNA £ i5 LG 112422 5, 1
HU+DEX 4 Ocn ) mRNA ik /KF-IK T Control 4 (P<
0.001,5), FiRgIREN], DEX X iy R B AU
B4 5 R OGS R R R — o AR i
YEHLS

HU+DEX £

I AN (1/mm)

a:P<0. 001
A KRB BABREH GRS ELEAARR BB K AR FALRT AR ERTHREERITLEEC.RAK
B E B MR GIT LR

B3 DEXXEmRXRBRIEKFEHEI(n=10,x+s)
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¥ 1.0 iﬂf 1.0+ o
m o oy
£ g =
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P R e 5 R E B A AR BIOK T
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SE LTI AN RN W) 257 A e PR AT % (BRI A
B OB ), AFE H I PR LR IR A OB 1
B A RPA L AREh sl K R R
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J& NGBS LA K R T BRI B W WA 3R 14 5 ) )
FEAE G — TR MM ) 25 S, BT M & 1
ARAEXE T AR 2 A B s e, AR
AR5 A FH B 0] 8 e O B S IS R 42 T i A
X TR i P B g A 1 F 5 A 2 fulE D A B
L AR R B, 4 T R R T BOR U/
PR T 50%, I R 4B 1 B R A o 2
WA, 3X — 07 5 i i R B9 B o 2k R R 3 s 1 2
P MR T R A AR AR T

ARBEFERGEWTTE T i R HIRRIE 259 DEX X
15 P A R VR AR S AR AL . 45
B, DEX T T RE A% W & HRHT R FH i 5 | kS )
KAy 2E 0 BRI , H BB UK B 1 R0 5 B LT
S 2 R M I I ) BROK P o ARBIFSE X LA DEX
AT AR SE B A R FE . LOU 25 UBR S & B
DEX {1 S5 R 06 Mk M P O Bt 11 B e 48 5 e
WANG %5 258 % B, DEX AT LS e 38 5% 1 465 79 e A
K A ¥ (vascular endothelial growth factor, VEGF) /&
{14 10457507 A DT £ 2 8 0 A5 - BB PR PR B o FE A BiF
FEh SR EE IR R G T DEX HA B I R
GRS R, iy R IV B B i s )l DR 1 T 4 A2 JR
B, I — 3 R TR DEX 252 a AR, A
WEFEIN , DEX R TE i PR JBR B B U )32 1 F A
[ A AT DA 8 i A (0 2 IR B A )
G RIATT
3.2 DEX B % KRB KMo &L # £iRE

AU

AR A 38 I B A0 A A 5 Y I RN 4
LA 175 5 ) IR A =2 T 1)1 R 47 1Y X — AR S Y
2R 057 V) T R B ) R R A A B R g e
RS KB, B FPE B s A B AR A BB WL
AR I BT R B W GHR A G N 3 — 5 A R LY
WL A8 Ak B 25 26 W B3R N0 ARBRSEIY
YL A, DEX REAE A6 2 i s A i i i AL TR
FMUH B Y s R AR A, $278 DEX R IR F 0 i fie
BUB RO o BT A T~ B 20 A R B 2
L 24 L 55 2 T 4 D) 2% g %) 7 AR P [R) A8 B 5
FRBOAREE 0 T E— B8 3IE DEX A9 B 8 #3800, a1
PGP 85 1E 5 K2 s K BRI B W A A vy 7 =X, 4
TSI A L5 96 R AT 1 E— 2D SRR . A S 2 S
SR [FRE4E 7R DEX REAZ I A A1 R i K BB B
YL R AR RE T o RN SRS SRS R 2R, DEX X
BUR IR Bgi A8 1Y Je A i 5 H: 3 (R A 1 i 4
IAH I

TEAMEF T, 0 TSNS AC R B 4 f 41~ 5
T S AR SE Y I HE DR -, B Ocn \Runx2 . Osx F1 Coll .

HH Runa2 F1 Osw J& WH 43 A i 72 A e b 75 19 2 A~ 1
B SRR e AT TRE 8 R4 BB A0 B rh AL S 1 AN Ocn
1 Col 1 76N YR BRI 7 23k ™. AT, 2%
FATI R B TR 40 B 53k ik B Y Runa2 963K 56
T Osx, H. Runx2 B30 Osx ¥ T B9 720 18
ABFEH, &P DEX fefl i 2 i e i K B A
I Ocn .Runx2 .Osx F11 Coll 1Y) mRNA k7K, H
J& , DEXJ2 U] 7 5% s )2 T 4% B IR DI 759 mRNA 2
KA AR o Runx2 A5 R B0 40 i o A i F2 26 1A
HRIRZ N Z FUHES TR s & 0 B
(protein kinase B, PKB) . AMP /¥ & 18 if% (adenosine
5’ -monophosphate-activated protein kinase, AMPK) i}
EA Y B3 55 W) B0 32 7K (peroxisome proliferators-
activated receptors, PPAR) .B-7E 4K [ (B-catenin) % ,
[F] BNF 3,32 1] 3% 2 G4/ RNA BB 0> 1t DEX X T
PKB . AMPK . PPAR .B~catenin [ 31 th. 76 2 b 41 21
BARE T (H I, AT DEX JEEE R M BURAL R
B AL Runx2 55 G5 BUE R 3358 B9 A% Ol B2 AT
2t B e A B DR R B 1 5T 4 D R R S 2
S AP S TN il g S A e/ L EUSRE S TR ey
FE R R S IR, AT i — 2D IR AR ST

ZE BRI AWESE & B DEX HAT B 35 A9 X%
PEB LA BV HIRICR , FERLTR S A 2 B 240 B 3%
I E IR T AR T B R AR DG . AR AN
ZAMAE OB = T DEX AR IE B AE 5 C
I3 FHLHI B TRAAISE , JUH SR/ e 38 0 00 7 0 6 1) A
KGR Qi Z DEXAEACHHE BB IGTT A SE I IR
B S . AR TAEE fURRLE S IR 2l (K
FEA I I RIS, LA — 25 56 0E DEX By i 2 F R A Ui
I AT RO R A R A ST R A
U I AR o
FEIHR A SIAEE WA 75 vl5e

Sk

[1] AIBAR-ALMAZAN A,VOLTES-MARTINEZ A,CASTELLOTE-
CABALLERO Y, et al. Current status of the diagnosis and
management of osteoporosis [J]. Int J Mol Seci, 2022, 23
(16): 9465. DOI: 10.3390/ijms23169465.

[2] ROLVIEN T, AMLING M. Disuse osteoporosis: clinical and
mechanistic insights [J]. Calcif Tissue Int, 2022, 110(5) :
592-604. DOT: 10.1007/s00223-021-00836-1.

[3] BUETTMANNE G, GOLDSCHEITTER G M, HOPPOCK G A,
et al. Similarities between disuse and age-induced bone loss
[J]. J Bone Miner Res, 2022, 37 (8) : 1417-1434. DOI.
10.1002/jbmr.4643.

4] LIUXT, LI'Y Q, KANG L, et al. Recent advances in the

clinical value and potential of dexmedetomidine [J1. 7



http://aammt. tmmu. edu. cn P 2275 5 R 2 mR 3R, 2025,47(3)

233

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Inflamm Res, 2021,
S346089.
TASBIHGOU S R, BARENDS C R M, ABSALOM A R. The
role of dexmedetomidine in neurosurgery [J]. Best Pract Res
Clin Anaesthesiol, 2021, 35(2): 221-229. DOI: 10.1016/j.
bpa.2020.10.002.

MAHMOUD M, BARBI E, MASON K P. Dexmedetomidine :
what’ s new for pediatrics?
Med, 2020, 9(9): 2724. DOI: 10.3390/jcm9092724.
CARNET LE PROVOST K, KEPP O, KROEMER G, et al.

Trial watch:

14. 7507-7527. DOI: 10.2147/JIR.

A narrative review [ J]. J Clin

dexmedetomidine in cancer therapy [1].
Oncoimmunology, 2024, 13 (1) : 2327143. DOI: 10.1080/
2162402X.2024.2327143.

TAKAHASHI K, YOSHIKAWA Y, KANDA M,
Dexmedetomidine as a cardioprotective drug: a narrative
review[J]. J Anesth, 2023, 37(6): 961-970. DOI: 10.1007/
s00540-023-03261-w.

CHEN R, DOU X K, DAI M 8§,

dexmedetomidine in

et al.

et al. The role of

immune tissue and inflammatory
diseases: a narrative review | J]. Eur Rev Med Pharmacol
Sei, 2022, 26 (21) : 8030-8038. DOI: 10.26355/eurrev_
202211_30157.

CHEN R, SUN Y, LV J, et al. Effects of dexmedetomidine
on immune cells: a narrative review [J]. Front Pharmacol,
2022, 13: 829951. DOI: 10.3389/fphar.2022.829951.

LOU Y N, ZOU L F, SHEN Z Y, et al. Protective effect of
dexmedetomidine against delayed bone healing caused by
morphine via PI3K/Akt mediated Nrf2 antioxidant defense
system [J]. Front Pharmacol, 2024, 15: 1396713. DOI:

10.3389/fphar.2024.1396713.

WANG 7Z Y, GE X H, WANG Y, et al. Mechanism of
dexmedetomidine  regulating  osteogenesis-angiogenesis
coupling through the miR-361-5p/VEGFA axis in

postmenopausal osteoporosis [J]. Life Sci, 2021, 275:
119273. DOIL: 10.1016/}.1fs.2021.119273.

WILLIE B M, ZIMMERMANN E A, VITIENES I, et al.
Bone adaptation: safety factors and load predictability in
shaping skeletal form[]J]. Bone, 2020, 131: 115114. DOI:
10.1016/j.bone.2019.115114.

GALEA G L, DELISSER P J, MEAKIN L, et al. Bone gain
following loading is site-specifically enhanced by prior and
concurrent disuse in aged male mice[J]. Bone, 2020, 133:
115255. DOI: 10.1016/j.bone.2020.115255.

BRENT M B, BRUEL A, THOMSEN J S. A systematic
review of animal models of disuse-induced bone loss [J].
Calcif Tissue Int, 2021, 108(5) : 561-575. DOI: 10.1007/
$00223-020-00799-9.

DAVID V, LAFAGE-PROUST M H, LAROCHE N, et al.
Two-week longitudinal survey of bone architecture alteration
in the hindlimb-unloaded rat model of bone loss:
differences[J]. Am J Physiol Endocrinol Metab, 2006, 290

sex

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[25]

[26]

[27]

(3): E440-E447. DOI: 10.1152/ajpendo.00293.2004.
LEVIN V A, JIANG X, KAGAN R. Estrogen therapy for
osteoporosis in the modern eral J]. Osteoporos Int, 2018, 29
(5): 1049-1055. DOI: 10.1007/500198-018-4414-2.
MOUSTAFA A. Hindlimb unloading-induced reproductive
suppression via downregulation of hypothalamic Kiss-1
expression in adult male rats[J]. Reprod Biol Endocrinol,
2021, 19(1): 37. DOI: 10.1186/512958-021-00694-4.
BRENT M B, BRUEL A, THOMSEN J S. Animal models of
disuse-induced bone loss: study protocol for a systematic
review [J]. Syst Rev, 2020, 9 (1) : 185. DOI: 10.1186/
s13643-020-01441-3.

KIM J M, LIN C J, STAVRE Z, et al. Osteoblast-osteoclast
communication and bone homeostasis [J]. Cells, 2020, 9
(9): 2073. DOI: 10.3390/cells9092073.

GAO M H, DONG C J, CHEN Z L, et al. Different impact
of short-term and long-term hindlimb disuse on bone
homeostasis[J]. Gene, 2024, 918: 148457. DOI: 10.1016/
j.gene. 2024.148457.

LAU P, VICO L, RITTWEGER J. Dissociation of bone
resorption and formation in spaceflight and simulated
microgravity : potential role of myokines and osteokines?[J].
Biomedicines, 2022, 10 (2) 342. DOI: 10.3390/
biomedicines10020342.

FRANCESCHI R T, XIAO G Z. Regulation of the osteoblast-
Runx2:
multiple signal transduction pathways [J]. J Cell Biochem,
2003, 88(3): 446-454. DOI: 10.1002/jch.10369.
GAYATRI M B, GAJULA N N, CHAVA 8, et al. High
glutamine through mTORCI1-
mediated inhibition of the mTORC2/AKT-473/RUNX2 axis
[J]. Cell Death Discov, 2022, 8(1): 277. DOI: 10.1038/
s41420-022-01077-3.

VEGA O A, LUCERO C M J, ARAYA HF, et al. Wni/

-catenin signaling activates expression of the bone-related

specific transcription factor, responsiveness to

suppresses  osteogenesis

transcription factor RUNX2 in select human osteosarcoma
cell types[]]. J Cell Biochem, 2017, 118(11): 3662-3674.
DOI: 10.1002/jcb.26011.

CHANG J H, JIN M M, LIU J T. Dexmedetomidine
pretreatment protects the heart against apoptosis in ischemia/
reperfusion injury in diabetic rats by activating PI3K/Akt
signaling in vivo and in wvitro [J]. Biomed Pharmacother,
2020, 127: 110188. DOI: 10.1016/j.biopha.2020.110188.
YANG K, MA Y H, XIE C M, et al. Dexmedetomidine
combined with propofol attenuates myocardial ischemia/
reperfusion injury by activating the AMPK signaling pathway
[J]. Heliyon, 2023, 9 (11) : e22054. DOI: 10.1016/j.
heliyon.2023.€22054.

if

(& : 2024-08-06; & [ : 2024-11-01)
(5 k)



