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Dexmedetomidine alleviates hepatic ischemia-reperfusion injury by regulating
MALAT1/miR-126-5p/HMGBI1 axis

MA Xin-Gang, LIU Ye, XUE Ming-Xi"
Department of Anesthesiology, Zibo Maternal and Child Health Hospital, Zibo 255000, China

Abstract: The aim of this study was to investigate the effects of dexmedetomidine (Dex) on hepatic ischemia/reperfusion injury
(HIRI) and the underlying mechanism. The in vitro HIRI was induced by culturing HL-7702 cells, a human hepatocyte cell line, under
24 h of hypoxia and 12 h of reoxygenation. Quantitative real time PCR (qRT-PCR) and Western blot were performed to detect the
expression levels of long non-coding RNA MALAT1, microRNA-126-5p (miR-126-5p) and high mobility group box-1 (HMGB1).
Bioinformatics prediction and double luciferase assay were used to verify the targeting relationship between miR-126-5p and
MALATI1, HMGBI. Reactive oxygen species (ROS), malondialdehyde (MDA) and ATP levels in culture medium were detected by
corresponding kits. The results showed that Dex significantly reduced the levels of ROS and MDA, but increased the level of ATP in
HL-7702 cells with HIRI. HIRI up-regulated the expression levels of MALAT1 and HMGB1, and down-regulated the level of miR-
126-5p. Dex reversed these effects of HIRI. Furthermore, Dex inhibited HIRI-induced cellular apoptosis, whereas MALAT1 reversed
the effect of Dex. This inhibitory effect of Dex could be restored by up-regulation of miR-126-5p. The results suggest that Dex
protects hepatocytes from HIRI via regulating MALAT1/miR-126-5p/HMGBI1 axis.
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1.1 M EERF  Dex J H Sigma-Aldrich.
NIEH 40 & HL-7702 F American Type Culture
Collection (ATCC, Manassas, VA, £[H ), AR
4 293T Wy T of 1B B2 B 48 i 2. RPMI-1640
B 3% 0 b F Gibco (Grand Island, NY, 3 [#H ).
Lipofectamine 3000 i 77! FI 48 £% 7% 41 ) T- Thermo
Scientific (HERACELL 150i, Hanau, 7% [¥ ). MALATI
i R IE KL (peDNA3.1-MALAT1), X [ 41 45 45 i
$i NC (pcDNA3.1). miR-126-5p f#4) (miR-126-5p
mimics) X HXFHEY) miR-NC. XUR R R AT
Promega /4 &) (Madison, WI, E[H ), XUt & M
& FE A 3 4k [MALAT1 B 24 B (MALAT1-WT),
MALAT1 % 4% # (MALAT1-MUT). HMGBI 5 f
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1 Promega /A @) k)% . Annexin V-FITC/PI 41 5 1
X3 3R 7 & TRIzol ik 7). RIPA 2 fi# 2% it i
ROS 77 & . MDA Fa il 771 & A ATP Azl ik
AEHE T il = RAEVMEAREGIRAF . ECL K
7| & T Amersham Pharmacia Biotech. % TofE T
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HMGBI #if4 (ab18256, 1:500), %% 7%+t GAPDH
Pk (ab181602, 1:500), 111 % it % 1gG (ab205718,
1:2 000) #J14F Abcam /A & (Cambridge, MA, 35 [H ).
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umol/L Dex+MALAT1+miR-126-5p 25 : 2 s 3t % %
MALAT1 it % iA J5i FL A1 miR-126-5p mimics, Ji 45
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Table 1. Sequences of different primers

Gene Primer sequences (5°-3”) Product length
MALAT1 F: AGGCGTTGTGCGTAGAGGA 80 bp
R: GGATTTTTACCAACCACTCGC
miR-126-5p F: GGAATGTAAGGAAGTGTG 72 bp
R: GAGCAGGCTGGAGAA
HMGBI F: ACAAGGCCCGTTATGAAAGA 116 bp
R: GAAGAGGAAGAAGGCCGAAG
uo6 F: CTCGCTTCGGCAGCACA 96 bp
R: AACGCTTCACGAATTTGCGT
GAPDH F: CGGAGTCAACGGATTTGGTAT 598 bp

R: AGCCTTCTCCATGGTGGTGAAGA
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Fig. 1. Effects of dexmedetomidine (Dex) on hepatic ischemia/reperfusion injury (HIRI) markers and MALATI, miR-126-5p and high
mobility group box-1 (HMGBI1) expression levels. 4-C: Levels of ROS (4), MDA (B) and ATP (C). D, E: Levels of MALAT1 (D) and
miR-126-5p (E) expression detected by qRT-PCR. F: Protein expression levels of HMGBI1. Mean = SD, n = 3. "P < 0.05, "P < 0.01,

P <0.001.
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Fig. 2. Targeting relationship between MALAT1 and miR-126-5p. 4: Binding sites of MALAT1 and miR-126-5p predicted by
bioinformatics. B: Results of double luciferase reporter gene analysis. C: Results of QRT-PCR. NC: pcDNA3.1; MALAT1: pcD-

NA3.1-MALATI1. Mean + SD, n=3. P <0.001.
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Fig. 3. Targeting relationship between high mobility group box-1 (HMGB1) and miR-126-5p, as well as effects of dexmedetomidine
(Dex) on their expression levels. 4: Binding sites of HMGB1 and miR-126-5p predicted by bioinformatics. B: Results of double
luciferase reporter gene analysis. C, D: Expression levels of miR-126-5p (C) and HMGB1 mRNA (D) detected by qRT-PCR. E:
Protein expression level of HMGBI detected by Western blot. Mean + SD, n=3. P <0.05, P <0.001.
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FRR TR BRI, 1R IA MALAT 5 A0 125 I 5, Fig. 4. Cell apoptotic rate of different groups detected by flow
1 I miR-126-5p 1] DLIY 86 5k 31k MALATI [{1E cytometry. Mean = SD, n=3. P <0.001.
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Fig. 5. Reactive oxygen species (ROS, 4), malondialdehyde (MDA, B) and ATP (C) levels detected by corresponding kits. Mean +

SD,n=3.""P<0.001.
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126-5p W HI g5 HEAET (1] 5). IX LS5 RIR IR Dex 7]
A3 I MALAT 1/miR-126-5p %h¢E HIRI H & 4%
RIER

3 g

AW LR B R, HR G5, HL-7702 44 i
B FEM0HH ROS il MDA 7KSF3 0,  ATP 7K BRI
1 Dex A B#4EK H/R 5 5 1 ROS A1 MDA 7KF- 34111,
IR m ATP BIKF. BEAEWF 7L EK B, Dex XFOo i
BHE. PAXAE RGP RGN B R E
i P Dex A /b A SR 50 IR T HOBE R A
I B S Thig, DT B VR AR 0
L4HAE N MDA K& 2, 1] Dex 83 )il A 4k 5
B B N MDA 7K, AT k42 0 UL /R 45
15 P71 b Ak, Dex 76 '8 TR 4545 1t B b w3 i 4
#il PI3BK/AKT/mTOR 15 ‘Fi@E, M2t E Ry 1E
i B2 RHE TS RS RTARF T8, W T Dex
7F HIRT HF R AE R EH

AT 5T 45 B 5 ox, MALATI1 78 H/R 4b B 5 1)
HL-7702 4l A K F- 583 B, 1 miR-126-5p
FIE AR TR ;T Dex 5 4b B8 A] 4 55 H/R (1)
TEM . AWtoss Rt —2 BoR, MALATI nf g B

I 1] miR-126-5p, Dex 0] J# i #11 i) MALAT1 I i
miR-126-5p HJ#&IA, MIfi7E HIRL H R FERSE -
R Bk 22 P E 4 2R B AE SRS RNA (noncoding RNAs,
ncRNAs) 76 % HIRI 1 & 4% 7 HE/EH P, Wang
LT RN, MALATI i 35 4P 45 & miR-145 1
i 33E A3 H/R 245 BV i, Wei 5 B 78 5 7,
MALAT1 3@ #11] p300 /-5 ) TIL-8 ) 21k AT 41
HIl UR #5145 B tbAh, Hu 20758 B8, miR-145
3 2 1 A O UL /R B 45 BT, miR-126
AL A SOX6 IR B M 4547, I ol
ZIhRERERS Y. Pan W50 2R, miR-126-5p RS
5 R R 2 ik A1 /0 BRASE AR o 4 i i R s AR B
b4k, Dex i@ i # 15 ncRNAs 7E VR #5455 H & 15
W AT AE A, Dex i i T 8 miR-29b (1) 3£ & B iE
FoxO3a/ARC 15 5 il I, M M98 8 K B0 L TR 45
15 B8, Zhou 25 B 9% 12 7%, Dex i@ i I+ i IncRNA-
CCAT1 Bk AR T, FH 40 M 3, A
TR 7 B 4T 4 52 5206 67 0 U</ PR REvE R BT
DA bax S 57 5 AR 7T 45 R — 8. MALATI j& VR
P AR TRV AE AR SR 2L, AR B B R B
Dex 1] #8171 £ Fl neRNAPY,  FATHE M MALATI
& Dex WETEIMEFHEE S 2 —, ARFFLLE R Dex
i id 4% MALAT1/miR-126-5p fli 76 HIRI o & $54%
FHER

K25 it — 25 BoR, Dex Al HR %S
[ HL-7702 4 35 753% F ROS A1 MDA 7K~F i) T}
SN TR, HALH AT RS2 I 45 MALAT1/
miR-126-5p/HMGB1 i #1 fil] I/R T Fi (1) 40 Jf 453 175
Xiang 254 7L E7~, Dex il 45 &85 5 ME 8 (kA
RIS 5 &%, M UR B2 i R 15 R 1
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il ¥, Peng 25 78 o, RE B R IR T 1a (hypoxia
inducible factor 1a, HIF-1o) 7F - i /R $5145% )7 1
BERE R B T E A, T Dex fE¥S s )5 AT M
HIF-1a [} 323, I 40 il FL 3 & K] BNIP3 (1) 3005
Dex Ji Ab B ATy 5 44 P O IE /R 353495 AT &b H/R 451
£5 %0, ZKAulHh, Li % 0F 50 EoR, Dex AJ i i ¥
PI3K/AKT/GSK3p i&4% LA I R iiF Wnt/B-catenin &%
RIF AR K R VR $i4%5, Wnt/B-catenin i85 42 7E H A
RAE T B,

HMGBI & —Fi 7 T B A% A= 4 i 9 1 4R 4H 2R
YL thfk4s 4 M . Zhai %675 5o, HMGBI Af
0 Toll #£524K 4 (Toll-like receptor 4, TLR4)/NF-xB
WEE, AT EE K U UR $45 “. b4k, Dex R
%~ i HMGB1 RIA/KF, M0 oR E0 L IR 45
5 ™, i FLE HIRL A, HMGBI1 A] {F R 48 5 A0 2% &
P IR B R, 3Rk HMGBI #] i
L HIRT™, AR F AL 8 1 B0E NF-«B {553l
6 0 EE HIRT () 8 i e p ™0 RO LA B 70 45 Sk —
®;, AwtFgi R YR8, HMGBI 25 HIRI 32, 1
Dex i i i % MALAT1/ miR-126-5p/HMGBI1 # 7£
HIRI "R FECRAPER -

M2, AW L RPN, Dex X HIRI B A ik
BAEM, HpLH I8 T MALAT1/miR-126-5p/
HMGBI1 fif& 5 T . A 787 A K HIRI 2 B
ARIT IR A RIS B .
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