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Changes of miR-214 in sevoflurane-induced liver injury and its
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Abstract: Objective To investigate the mechanism of hepatic apoptosis, inflammatory factors, and possible
effects of sevoflurane with constructing an animal model of sevoflurane treatment. Methods Sixteen SD rats
were randomly divided into control group and sevoflurane treatment group. RT-PCR was used to verify the
expression of miR-214 in liver tissue after sevoflurane treatment. The levels of serum alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) were measured by Olympus automatic chemical analyzer. The key
transcriptional gene TNF-a of inflammatory factors in liver tissue was detected by RT-PCR. The expression levels
of IL-4, IL-6 and MCP-1 in liver tissues. Western blotting was used to detect the expression of apoptotic marker
proteins Bax and Bcl-2. Target gene prediction and pathway analysis of miR-214 were performed with using
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bioinformatics methods. Results The expression of miR-214 in liver tissues after sevoflurane treatment was
significantly higher than that in the control group (P < 0.05); compared with the control group, the liver
coefficient in the sevoflurane treatment group was significantly increased (P < 0.05), which explained the
phenomenon of increased liver compensation. Compared with the control group, the content of ALT and AST in
serum of the sevoflurane-treated group increased significantly (P < 0.05), indicating that the liver appeared to a
certain extent after sevoflurane treatment. Compared with the control group, the relative expression of TNF-o and
IL-6 mRNA in the sevoflurane-treated group increased significantly while IL-4 decreased significantly (P < 0.05).
Although MCP-1 showed an upward trend, the difference was not significant (P > 0.05). Compared with the
control group, the ratio of Bcl-2/Bax in the sevoflurane treatment group decreased significantly (P < 0.05),
indicating that the apoptosis after sevoflurane treatment increased significantly. The miRanda Predictive analysis
of the target genes of miR-214 with the two prediction databases of Target Scan showed that the number of target
genes in the two databases was 4652 and 395, respectively. The target genes of the two databases were selected
through the intersection of Wayne diagrams, and a total of 319 identical genes were used for follow-up research.
In this study, the KEGG pathway analysis of the DAVID platform was used to predict the target gene Pathway of
miR-214. The P value was used for sorting and selection, and the results showed that the natural killer cell
mediated cytotoxicity pathway ranked first. Conclusion This study found that sevoflurane treatment can cause a
certain degree of damage to the liver through the construction of animal models in vivo, and miR-214 plays an
important role in this process. Therefore, the possibility of miR-214 as a biomarker of hepatic injury after
sevoflurane treatment has been verified to a certain extent, providing a theoretical basis for early detection of liver
injury.

Keywords: chemical and drug induced liver injury; sevoflurane; microrna; inflammatory factors; apoptosis

regulatory proteins

JHFWE 2 HL AT Z2 B D i Aok AR 4R g ) Y
A B, TEYE R OB AR AS O R R E AR Y.
0 02 b A U 9 05 T 7 A R R L, G ol /P
TETE T LT 4EALD T 2T 4k B 28 5 SO 6 £k AT
TR, 3 E S S SR T A MR T R
21 2 Ak n] 3 SO AL O R 20 S BUF g g, T
DA AR A A 2 v i DL 2 RO R, R R
R IE RIS AE LT B, X 7 04 T 52
&% NP St

L RUEE O B H B4R R MR R 2 —, AE
BOLMULE RR B B 2, B e al RL s ik
52 3T HXHSE AR /N . L R AL 3 L
TE SR i P45 A PR AP AR TS TR, b ek Y
T 58 I 55 R T SO T O RN A R AZ B 51 R
ZARBE R AL IE AT O™ L SRk T 58 5 e 40 A 5
FEImPean g T, BN, IOA RR 2 L SRk AR
RO S 20 B R T O SO B e A R A A
ISR Y L S A5 PR TR0 25 5 i I i 1, TR
e 28 STH AE AU T RE o 55 G [T, JRR % 551 4 3 2%
S0 K B RE P F Z2 36 R SRk e ™. B AT-E 9
Pk T JHF U P18 52 T B 6T I 7 4 FH AL s AS B 4

MicroRNA (miRNA ) J& % £ IF 4 % RNA, 38 i

A1) mRNA AR BHIEIX = A4 H . miRNA AR 2 Fl
NZBBIR W AE D br S BA B R 1™, H5IE
HARAAALL, 78 BESSS h miRNA (19 2 3K 28 971
i WF 58 4 E"™, microRNA-27. microRNA-29 i
microRNA-19 7€ fif £F 4k fb 09 £ 8 FH o & .
microRNA-122 72 JIF JJE P f5c 2 5 19 miRNA, A 3 75
Jg 05 A e W 5 2 BT, b Rk RR P Ak B S
microRNA-214 (miR-214) A& 1% 38 52 52 W Jj 5 2 ek
KA F-1(IGF-1) By R IB M-S BUFIER 07 . B L5
ik X A M R T L IR ) BB B R E PR 1 5 )
ANEHHG . PG, ASHIESY I L R EE S T AT R K
BRUASE 70 P4 L Rk T R R T L R R 1 5 i)
S HAT RE R VR FABILA

1 #R5EEE

WS HE

TG 2 95 J B 9% (SPF 2% ) I % Sprague—Dawley
(SD)KE 16 H, 65, 1AHE 200~225g, I FHILHT
Ykl LS P RS A (256 3 W A 7= 1 AT S
SCXK2015-0003) . HFFEHl A 243 i 52 46 28 Fh b
7do SEEIE], FTA R BRIRFTEIE Y, MEIR R
21+ 1)C, B H(60+10)% , 12 h KSR IG R

1.1



HIH

oA, 4 L HEEEA ST U microRNA-214 A 38784k K HA L1456

W R SRR R BB R K o B K BB AL 53R
X HRA A-E Uk, B4l 8 H o Kb Rk 41 K AU
RIS, 2 8% T 2% 19-E #UEEH 90 min, 1 YK/,
HZET do RHRA K AT T EE, 55 7 KA FE ir
A K BT W 0 20 20 3 5 R A7 7E -80°C Fl 4%
ZRWPEED T — 258 A5 K AL H]
L5 7 S AT BRI T 5 — N R B B s 47 3
Ffdi 2 51 23 Atk

1.2 WARFAE

121 FFREZ#o e PR BUALSE T IE 3 B ik
Wi, 45 O U, 025 A 1 45 4 20 2L % 1R
ML, XHFERRE, THEFE R R B
WEVE T (o) MR (g) x 100%,

122 Ritodr  WaEREEL BN (ALT) fK
1] A IR G R T R T (AST) 2 45 403 A6 I ) 7 A
P, il Olympus AUS400 F 8l £k 2% 43 Bt AU RS
TR LML TS ALT F1AST 7K .

123 sAE N A MAILER3 H KRG
W, RO, K/ R 1.5 emx 1.5 em x
0.5 cm, BT 4% ZRWERERTEE, 1HEA
HEALER) R, B3 wm, HE Y, S B T
WMEHLIET -

124 RT-PCR#0 B4 H-F & KA RNA
PR B R G [ RAR B AR (b 50 A FRZ2S =] Xt
JHF E BR A (50 mg) 277 6L RNA A9 $2 B, F 48 Ui
miRNA i iF miReute miRNA 5f — 5 & MR [ KR
A AR (50 A BR S R 132647 cDNA Y& 8, AR 3
WA S & U B A B mRNA L 38 3 miReute
miRNA 755 £ 46 I 50] & [ R AR AR AB B (dE D)
A BR 2 w1 miR-214 #H X Rk i, WS HEKE N
U6; FH SYBR® Premix Ex Taq™ I 1207 & A6 fFAE2H
A TNF-a, 1L-4, 1L-6. MCP-1 l TGF-8 mRNA
Tk, WEEKE N B-actin, K 2724 5
mRNA FXS Rk it . 51YF5 %K1,

F1 WHAEEPCR3IMFT!

e I 514751 SI7K FEbp
TNF-« TEM :5'-GTGGAACTGGCAGAAGAG-3' JZ ] : 5—'"AATGAGAAGAGGCTGAGAC-3' 19

14 TE[1 :5'-CGGAGATGGATGTGCCAAAC-3' JZ i) : 5-'GCACCTTGGAAGCCCTACAG-3" 20

1L-6 TE[H] :5'-CCGGAGAGGAGACTTCACAG-3' JZ ] : 5—"TCCACGATTTCCCAGAGAAC-3' 20

MCP-1 1E[# :5'-ATTGGGATCATCTTGCTGGT-3' JZ ] : 5-'CCTGCTGTTCACAGTTGCC-3' 20

TGF-B 1EM :5'-AACAATTCCTGGCGTTACCTT-3" JZ 7] : 5-'CTGCCGTACAACTCCAGTGA-3' 20

B-actin £ :5'-GGACTTCGAGCAAGAGATGG-3' JZ 1] : 5-'"AGCACTGTGTTGGCGTACAG-3' 20
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