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Effect of dexmedetomidine against lipid accumulation in hepatocytes

and related mechanism

Tao Linfen',Xu Jianping',Lin Donghong',Li Xi’
(1.Department of Laboratory Medicine ,School of Medical Technology and Engineering , Fujian Medical University ;
2. Institute of Life Sciences , Chongqing Medical University )
[ Abstract] Objective : To investigate the regulatory effect of dexmedetomidine (DEX) on lipid metabolism in hepatocytes and the
underlying mechanism. Methods : Primary mouse hepatocytes were isolated and then treated with free fatty acids for 24 hours to estab-
lish a hepatocyte lipid accumulation model. Primary hepatocytes were treated with DEX separately at concentrations of 200 ng/
mL, 500 ng/mL, and 1 000 ng/mL for 24 hours, and then were collected for Oil Red O staining to observe the level of lipid accumula-
tion. The expression levels of key lipid metabolism genes in hepatocytes were determined by real-time quantitative PCR and Western
blot. The expression of a,,—adrenoceptors at different time points of DEX treatment was measured by real-time quantitative PCR.
The protein expression of associated signaling pathways was determined by Western blot. Results : The level of lipid accumulation
in primary hepatocytes was significantly reduced after treatment with DEX in a dose—dependent manner. The expression levels of key
genes related to fatty acid and triglyceride synthesis (including fatty acid synthase, stearoyl-coenzyme A desaturase 1, and peroxisome
proliferator—activated receptor y) were significantly inhibited (P<0.05). The expression of a,,—adrenoceptors was firstly increased and
then inhibited. In addition, DEX significantly decreased the phosphorylation levels of P65 and P38 in primary hepatocytes (P<0.05).
Conclusion : DEX can reduce lipid accumulation in the liver, which may be related to the activation of a,,—adrenoceptors and the
MAPK/NF-kB signaling pathway.
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dure.html) [ AY4AE  IFAR I AR 5L 06 28 247 /IN BRUEACHDE 4
Moy B SR s LA R . BLARBRAELNR L 6~10 Ji K/
C57BL/6 /)N BUPR T IRR I , 3 3 056 L il 5 37 “C TR 30 min
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HEH 175 FEH ElkZE2d!
18S F:CGCCGCTAGAGGTGAAATTCT LCAD F:GTGTCCAAGTATCTGGCAGTC
R:CATTCTTGGCAAATGCTTTCG R:TCAGGGTATTTCTCAAAGTCAA
FASN F:AGGTGGTGATAGCCGGTATGT LXRa F:GCCTCAATGCCTGATGTTTCTC
R:TGGGTAATCCATAGAGCCCAG R:GCTGACTCCAACCCTATCCCTAA
ACC F:TGGGTAATCCATAGAGCCCAG PPARa F:ACAAGTGCCTGTCTGTCGG
R:TACGCTGTTGAGTTCATAGGC R:TCAGGTAGGCTTCGTGGAT
CPT1 F:GTGTCCAAGTATCTGGCAGTC PPARS F:ACACCATTCTGCGGGCTCT
R:TCAGGGTATTTCTCAAAGTCAA R:GGTGCAGCAAGGTCTCACTCT
SCD1 F:CTCTACACCTGCCTCTTCGG PPARy F:AGAACCTGCATCTCCACCTTA
R:GCCGTGCCTTGTAAGTTCTG R:CCCACAGACTCGGCACTCAAT
DGAT1 F:GTTTCCGTCCAGGGTGGTAGT SREBP-Ic F:CAGAGCCGTGGTGAGAAGC
R:TGGCACCTCAGATCCCAGTAG R:GCAAGAAGCGGATGTAGTCG
DGAT2 F:GCCTGGGTGCCTTCTGTAA ucr2 F:GCTGGTGGTGGTCGGAGAT
R:AGTCTATGGTGTCTCGGTTGA R:TTACGGGCAACATTGGGAG
CD36 F:TGGTCAAGCCAGCTAGAAA MCD F:GGGGCTGTGATGTGGCGTAT

R:TCCCAAGTAAGGCCATCTC

R:GGGCTACCAGGCTGAGGAT

2.1 DEX s SR AT Ik 20 B fig Jit R ARG F v
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0.05) , TG 3} 5K Ft 5 [ 3ok 40 A 40y It A4 34 B0 00 DG 52 1K oy
(peroxisome proliferators—activated receptor gama , PPAR y) [1Y

FIKBEA DEX 2454y b Lk B2 ) 39 i B 2 94 ] (P<0.05) o
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W] DEX AT g o 410 1 g 5T A 3 A5G K& K SCD1. C/EBP B
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2.4 DEX 225 RN IE I o, —AR 8 F 32 T AL
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AR) B AEAE T, A2 JEACT 40 M b A I o, —AR Y FRIRF AL
S5 0R I, AF DEX Ab Pt i vy, L3RR K- Fe 8 5 14 i ke
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JEA -2 3 DEX 500 ng/ml.
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i) | ] | l
) I I & 1
1.0 l l ' 1 l
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0.0 =iy i ; | Y
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SR N & A < S o N Q 9O
AN S P F T W S
S g&f& v q@& NN LA A L AN
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I 1 || 1 I 1 I L 1
NI & A Hl =B st qeti) NE R AL

o ra, 5ICZWAL BRI HE , P<0.05

El2 DEXZoiibi2[EA AL M /ERE R X BB E RiKKE

DEX(ng/mL)
Vehicle 200 500

1 000

- S S .

HISP Q0 | W s s s s - ———— —

DEX(ng/nL)
Vehicle 200 500 1000

C/EBP B

R ———————————

HSP O0 | s s s s ssmme o SHS S S ——

DEX(ng/nL)
Vehicle 200 500 1000

i

C/EBPaF!_ = »-gy s - 5
—_——

HSP 90 | s s s s

2.5 l b |
= T 3 Vehicle
g = DEX 200 ng/nL
ﬁ 15 B DEX 500 ng/nlL
—35kD =10 = DEX 1 000 ng/mL
(@]
—100 kD 05
0.0
2.0~ &
& 23 Vehicl
2, 1.5 enicle
—35kD iz L3 = DEX 200 ng/mL
=10 B DEX 500 ng/mL
& = DEX 1000 ng/mL
—100kD 505
0.0
2.0 .
2 '_|l-b—ia — Vehicle
& 157 = DEX 200 ng/nL
—50kD 2
= = DEX 500 ng/mL
i m DEX 1 000 ng/mL
/m
—100 kD =05
(&)
0.0-

4 : C/EBP B 14k 35 kD F I 457 ; 5 T2 WAL BZH A LE L a, P<0.05,b, P<0.01 , ¢, P<0.001
3  Western blot #ill DEX Z4#) 4038 /5 )R X BT BEZA Bl SCD1,C/EBP B #1 C/EBP a E B R iAKFE
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0.0
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HEE, P<0.05
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2.5 DEX & 22 JRARATE 20 I )G 40 %45 5 8 35 & F A H L

Western blot %6 I0 J5 A HF I 40 9 o A SC A5 540 1% 2 Y
FEIR BN, 5T IRZE A L, DEX 254 4 L5 P38 1 P65 (141
PR Ak K- 25 B g i, 378 DEX n] A 13 1l P38 MAPK
P65 NF-«B By 84 12 Ak 7K S 98 42 JHF I 4t B g Joz 4 i ot 72
(P<0.05)(El5),

3 3t it

JIEE T 014 A A 3 R v A A S BUTF 40 i
PR Sl == 7 A ] e 2 S R AR, v 7K P )
LA AT B RS A SAE" " A PR AT Y]
5 S B DEX 7E 8 5 PR 3% 355 5 (19 /N BU 17 1T v
PRI U AR5 & 30 DEX 244 b 31540

DEX(ng/mL)

JiLJ5 , JHF 20 B P g o SR R B S Al i — 2B 4R R
DEX 25 95 % HLAA A 15 1 0% O 47 46 FH 7T R 2 i 2 52
O JHF- 24 6L oA i TG 3 S R

JFRIE P B 7 15 R 3l = R 4 o el T A
g B SR BRUR IR R A M EE RN 2 — &
1% B8 DEX 259 Ab BR 5 , ] I8 2 300351 i o 1 AR 3
= iR A R B O B L AL, 4 FASN, SCD1, ACC Al
PPAR v % ) mRNA /KF. SCD1ZHFHERS M k&
JRC A G B S, H 3R 38 O R 55 1R D7 4 U0 A O,
AHEFE &I DEX BERS ] SCD1 B mRNA Fl 4 /K
o UL HEDN DEX AT GE 35 2238 1o 50550 A 40 i oA
JEE ) A3 R A i iR AR 22, (0 DEX 2 A5 5% i HAtb iR
F A B A 1 FRIA K I A 1 T — D4R 5T

5% & L, C/EBP B F1 C/EBP o 7] I 1% PPAR vy
(R S FE20, AHF 9T b, DEX 25 )40 B S C/EBP B
F C/EBP o 18 /K98 B S 44, #8271 DEX 2459
n] §e i L f i C/EBP B A1 C/EBP o 2K 41 il] PPAR
(G SR . EAh A il DEX K48 H AR F 25
A 2 I O o, —ARs R SE R, ARHIFAE R A
% DEX A BRANME IS o, —AR K-S T 5 I B #
B BEIR DEX 78 T 40 it rf ml BE [R)AF 3 3 o, —AR &
AR

WFFE R, DEX A 3 & G 2 7 i P38 MAPK
AR W LR R AE A, AP SR BN,
DEX fg % [m] isf 10 il JH- 240 A o P38 1 P65 A2 1k 7K
Vo 5 AR 2 AT AE /N BRI & B DEX 8 i
MAPK Fll NFkB {55538 B 4% o, — AR BIWF T 45 R —
i, F B DEX 1] A i MAPK #1 NF«B 15 5 18 %4
2 IF 40 NE B AC T, (H DEX 25440 B 5 , P38 MAPK

Vehicle 300 500 1000 5 BERBIES
a = Vehicle
P33 | s s e [ — 40K oo Fa— = DEX 200 ngL.
= S 10 = DEX 500 ng/mL
P38 |--...-......| —40kD & = DEX 1000 ng/mL
Los
HSP 90 [Sn s v e s o oo s e o | — 00 <D
0.0
DEX(ng/mL) 65 p-P65/65
Vehicle 200 500 1.000 : = Vehicle
T = DEX 200 ng/mL
p—-P65 |--... -—-—----I_m kD g 0.6 = DEX 500 nghnl,
2 54 w DEX 1 000 ng/nl.
P65 [------------l =70 T
0.2
—100kD
HSP 90 _——— e — — - — - — — i

H ra, 5 IEH X HELL FLAL, P<0.05

E5 ZHHARNKAEMABBXESEREQRIEKELR
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F1P65 NFkB {5 5 5 o\~ AR J& T3 A7 E B AN L
VERMT R Ztt— B TRAIE

ULAF 2K DEX 25 W) B I 5E 22 46 A O R i
HOR RIS BB B PR IE S RCR AT
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IR AR o5 IO B R TR B 3 0K, W ST 45 2Rl e 48
AL AR SR 7 AT 85 I R 28, el = AR JRE 5 0
JIi BT T R 1) T AR JRR e 24 B L B M S 30 Bl
JE SRR AT G AT HE— 2RI
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