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WE B 38T 8 2405 T (Dex) -k FUEE (Sev) 5569 /08 R, HT22 35 Db 2 7040 I BALIRAG Fodb 22 3 % 49 %A1, YA & miR - 204 - 5p /
J oAb 2 8 2 B T (BDNT) / B ZUER 9B % 4k B(TrkB) 4 ¥T 48 69 A42ALH) 3% 4% HT22 @08 A 10 pmol / L Dex TRAZE 2 h J5 ,
3. 4%Sev 2 22 6 h,# miR - 204 — 5p mimic, miR - 204 — 5p inhibitor, BDNF siRNA 248 5 [A b &F B8 4 3 45 & £ HT22 %0 e, A3t 47
Dex 7= / 3 Sev 422 K A CCK — 8 i:4M| 4n fe & 7y , 4 %) K R SLBA L £8 (LDH) 40 A F M X A & R — B2 (MDA ) 4l 3K ) & | & 4m i
A% 6(IL - 6)Fo r B 3R L B T — a(TNF — o) BEFE f, 95 2R 3K 36 (ELISA ) i A5 M 3 ) & A A 22 FobE a4 A2 5 AP 2 £ a8, KR
B 3 € = ] A B4k R (RT — qPCR) R ATAR R B RGK KA %95 6P i (Western blot) 52 5448 % & & ik JE5 R Sev Ak A&
HT22 4m Lty #& 71, 55 3% Am HT22 Zm e ¥ LDH,MDA,IL - 6, TNF - « #94-% , B 2/ 4R B (P < 0. 05) . Dex #&7H F& Sev 3+ HT22 44 je.
&N G2 BACTIAG AL Ao K MR R B R o6 Sev AL FEAE HT22 4@ e miR - 204 — 5p #9 R A KF B E LIH(P<0.05), ™ BDNF
1E1E R (MRNA) Ao B O 22 K- FH B FTH(P<0.05), B p—TrkB/ TrkB /K-F 2% F % (P <0.05);5 Sev 248}t , Dex + Sev
2849 miR - 204 - 5p kA K-F 2 F FH(P<0.05),m BDNF mRNA F=& & &2 K-F¥ 2 F E5H(P<0.05), B p - TrkB / TrkB K-F 2
# EF(P<0.05).miR - 204 — 5p inhibitor &7 F& Sev # F 4947 2 &4, M miR — 204 — 5p mimic A& 4% Dex &} Sev # -3 #9 4% 2 169
AP AE R o 22 TargetScan $HE 547 %~ ,BDNF mRNA #9 3'3E513F R P A 5 miR - 204 — 5Sp 2469 Z AN 4 R 3K 3 AR b F B
REAH EHRLERIEE T miR - 204 - 5p 5 BDNF #9445 %, B miR - 204 — 5p A& 1 #1452 HT22 28 P 49 BDNF mRNA Fo & & %A,
BDNF siRNA #£i# 4% Dex * Sev i 50940 2 M09 R P 4E R 51 Sev i@ id BeAK HT22 20 e iE /) 3 hm LDH ek ATt B 545 A= K ik
B R §A47 240t Dex AEi# #5308 AE B, B Dex &t Sev #-5-8947 24 69 82472 3844 miR - 204 — 5p/ BDNF/ TrkB #h R 52364
REIA A £ FR T ;o RUEE BAL R B AP 2250 4 2 K MO AR A R

Mechanism of Dexmedetomidine Inhibiting Sevoflurane Anesthesia — Induced HT22 Cell

Damage via miR - 204 — 5p / BDNF / TrkB Axis

ZHANG Yun ,KANG Linli
(Pangang Group General Hospital ,Panzhihua,Sichuan,China  617000)

Abstract: Objective To investigate the effect of dexmedetomidine (Dex) on sevoflurane (Sev) - induced oxidative damage and
neuroinflammation in mouse HT22 hippocampal neuronal cells,and the possible regulatory mechanisms based on miR - 204 - 5p /
brain — derived neurotrophic factor (BDNF) / tyrosine receptor kinase B (TrkB) axis. Methods HT22 cells were pre — treated
with 10 pmol / L Dex for 2 h,and then treated with 3.4% Sev processing for 6 h. The miR - 204 - 5p mimic,miR - 204 - 5p
inhibitor, BDNF siRNA or corresponding negative control were transfected into HT22 cells,and then were treated with Dex and / or
Sev. CCK - 8 method was used to detect cell viability, and lactate dehydrogenase (LDH) cytotoxicity assay kit, malondialdehyde
(MDA) assay kit,interleukin — 6 (IL — 6) enzyme — linked immunosorbent assay (ELISA) assay kit,and tumor necrosis factor — «
(TNF - «) ELISA assay kit were used to detect neurotoxicity, cellular damage, and neuroinflammation, respectively. Reverse
transcription — quantitative polymerase chain reaction (RT — qPCR) was used to analyze related gene expression,and Western blot

was used to analyze related protein expression. Results Sev could reduce the viability of HT22 cells and increase the levels of

TEETH 2020w g E 5 (008 AAHRA R B [S20271 ],
E—1EE K=, %, KFAF, ZBET B F @ A B E S, (BF425)znnx636@163. com,

IIFIFIIIIIIIIIIIIIIIIIIFIIIIIIIIIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIZIIIIIIIIIIZIIIIIIIIIIIIIIIIIIIIIIZIIIIIIII>I>D

2022,42(24):6071 - 6074. cyte injury by inhibiting NF — kB / NLRP3 - mediated pyrop-
[22] XU X, QIN Z,ZHANG C,et al. TRIM29 promotes podocyte py- tosis in diabetic nephropathy[J]. Peer J,2023,11:e14826.
roptosis in diabetic nephropathy through the NF — kB / NLRP3 [24] %1 &, =&, KFE,F . HZp8ERETRXRAE
inflammasome pathway [J ]. Cell Biol Int, 2023, 47 (6) : JE NF — kB / NLRP3 / Caspase — | Z0 it & =i %49 %[ ]].
1126 - 1135. PE AN TA24E,2022,42(11):109 - 116.
[23] SUN L,DING M, CHEN F,et al. Breviscapine alleviates podo- (ks H 1 :2024 - 01 - 045 4& 101 H 11:2024 - 10 - 10)

50



'’y A
20254E 4 15 H 55 34 B4 7 W) 'r(a 0 HHERE-
Vol. 34,No. 7, April 5,2025 China Pharmaceuticals Pharmacy Articles

LDH, MDA ,IL - 6,and TNF — o in HT22 cells in a dose — dependent manner (P < 0.05). Dex could eliminate the effects of
Sev on HT22 cell viability, neurotoxicity, degree of oxidative damage,and inflammatory response. Sev significantly up — regulated the
expression level of miR — 204 — 5p (P < 0.05),significantly down — regulated the expression levels of BDNF messenger RNA
(mRNA) and protein (P < 0.05),and significantly reduced the level of p — TrkB / TrkB in HT22 cells (P < 0.05). Compared
with those in the Sev group,the expression level of miR — 204 - 5p significantly down — regulated (P < 0.05),the expression
levels of BDNF mRNA and protein significantly up - regulated (P < 0.05) , and the p — TrkB / TrkB levels significantly
increased in the Dex + Sev group (P < 0.05). miR — 204 — 5p inhibitor could eliminate Sev — induced neurotoxicity,while miR —
204 - S5p mimic could reverse the protective effect of Dex on Sev — induced neurotoxicity. TargetScan database analysis showed
that there was a complementary paired response region in the 3'UTR of BDNF mRNA that bound to miR - 204 - 5p. The results
of the dual luciferase reporter gene assay confirmed the binding relationship between miR — 204 — 5p and BDNF,and miR - 204 -
Sp could negatively regulate BDNF mRNA and protein expression in HT22 cells. BDNF siRNA could reverse the protective effect
of Dex on Sev — induced neurotoxicity. Conclusion Sev induces neurotoxicity by reducing HT22 cell viability, increasing LDH

release, promoting oxidative damage and inflammatory response,while Dex can reverse these effects,and the protective effect of Dex

on Sev — induced neurotoxicity is realized through the miR — 204 — 5p / BDNF / TrkB axis.
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L TR (Sev) byl R & FH #42  ME R B0, %o /<3 R
PR/ RE DRI SRR, 251030 T2 vk R AF, 9
2N TS MR MR R o 4 B RR i, e 2
JURHRREEY S H A BRIRR LK |, Sev 232 7 UK
VFZ2 BUA RIS o 3T 47 R A BIF 5T K BE, Sev 23155 & i 45
RAE FIZTCRA T ARG AT BE RS, X A fE 5 HA%
S Z TN R R T Sev M R UIME IR
(miRNA) i3 19 28531 miRNA & —FE 43 1% RNA
NG T B S 2R EY RN EE e B 5 H
P A B R (mRNA) (1) TR MNT 51 45 45 0 78 24 55 5%
Jei B4 S PR R 4 DR, DT 30 2ot 4000 6 80 35 81 K mRINA
R PR Ok T B mRNA UE B o miRNA (1) 22 53 R 3k 2
XPRAAE 2L 2255 T Sev S IRRBSAI Y BN, #7] miRN A
AR Ry 10 B o 28 R PR B T E B ST miR - 204 - 5p
J& miRNA Z KR 22—, 3 3 481 5 0 o i 42 i % R A
HITNRERERE ), B 5N T SeviBE SIOM AT A%
FEPRAE (Dex) J&—Fh i £ ME o, B IR F BB Z KB h
F 3 2k 22 Fh R T HIL G T & 2 PR VR FHE . Dex X
Sev 5 T 1Y #t 28 F5 M 09 R P4 F & 76 A 6] i BF 52 vh 75
FFESL, U Dex 8 o P8 5 LR H R M35 Sev /- S 1Y
T 25 FEMED), Dex U 4% Sev T 1 60 ¥ 5 41 g R 3 45
fir 100 {8 Dex 7F Sev 175 5 A 28 3 vh 18 R i 8 2 ML )
i A 58 4 B BH o A ST 2 T miR - 204 - Sp 5 R 4%
VT T Dex 7 Sev /5 B A 2 33 VE P O TRIFEHL ], A Fi
Bi Sev i (0 #h Z2 B AR E S  BUARIE AN T .
1 #R5HE
1.1 NERG5HME

%A + 7500 Y SE I 5 A 5% X RN (RT - PCR) £
4t (3£ [H AB Applied Biosytems 2 F) ) ; BX53 #Y . i3 5%
( H A Olympus 23 7)) ; Nanodrop2000 #4735 5 B 1 (€

Thermo Fisher 23 7] ) ;7528 / 752SPC A48 4 A UL 435
HEETH (RO CEARARAF]D .

1825 : Sev(£85 4 1612540) , Dex(H55 4 SML0956)
0l H 2€ [ Sigma — Aldrich 23 A ; Lipofectamine 3000 5%
YA ] (L [E Invitrogen A F]) ;miR — 204 — 5p mimic (47
5o MBS8300703) , mimic — NC (%5 Jy MBS8309650) ,
miR - 204 - Sp inhibitor ( §% %5 & MBS8295456 ) ,
inhibitor — NC ( 5% %5 & MBS8309734) , ¥ Il [ 3£
MyBioSource 2 ) ; il IV #f 2275 F5 [ ¥~ (BDNF) siRNA
(si — BDNF) Mz B % B NC siRNA (si — NC) 1y F i
GenePharma 2% Al % 114 il ; CCK - 8 ik 7 & (185 K
C0038) , FLMR Mt &0 (LDH) 41 At 75 M 50 & (52 5
C0016) , N & (MDA) £ 12 7] & (525 SO131M) ,
20 LA 2R 6 (1L — 6) B e 28 W B35 (ELISA) v5 4
W3R & (52558 P1326) , IR RFE I+ — a(TNF - )
ELISA A0 & (6255 4 PT512) , 1 A Bl =
KA ARG BRZ F] ; TagMan miRNA 2 5% 5% 1057 &
(3% [ Applied Biosystems 2 7 ) ; Brilliant Il Fast SYBR
green qPCR master mix 7| (3 [E Agilent Technologies 2%
) ; L BDNF HLR (525 4 ab108319) , 71 /i 22 R 18 il %
K B(TekB) HifA (455 Jy ab134155) , Hi WAL 1k Trk B (p -
TrkB) A4 (555 H9 ab229908 ) , 3t H s — 3 — Wil
i GAPDH)FUA(HE 54 ab9485)  F40 [ 32 Abcam 23 F]

0 /N BV S P e e At L R HT22 (VPGSR TE A
A, 505 CL - 0697) JKF HT22 ZH & & 10% fG4F L3
100 1U / mL 758 Z 1100 mg / mL4%% £ Y Dulbece's B
R 40 B 5% 35 (DMEM) #3555, 55 32 3R 55 0 37 'C &
5%C0,.

1.2 Fi&
PG : Sev i 3 B PN A BEPE LS h, 110, 1. 7%,
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3.4%,5. 1% Sev! " g B HT22 40 i) 6 h, 4 i 5 Dex Y
MR ER, TR FRE A 0.01, 1, 10,
100 wmol / L Dex' "I Fi4b 3 2 h, SR 5 5 5 T 3. 4% Sev
6 ho 4 CCK — 8 4t fu 7% A i 45 2R, 4% 3. 4%Sev Fl
10 wmol / L Dex #4177 L2525 .

Y4340 5 2525 F HT22 4 43R % BB 2H (Con 4.,
WHLREFE) ,Sev 4l (J 3. 4%SevAbFH 6 h) ,Sev + inhibitor —
NC 4H (3% 4% inhibitor — NC Ji7 , FH 3. 4%Sev AL FiL 6 h) ,Sev +
miR = 204 - 5p inhibitor 1 (%% ¥ miR - 204 - 5p inhibitor
J& 3. 4%Sev b B 6 h) , Dex + Sev 2H ( T~ 55 35 1 fin
A 10 pmol / L Dex A0 FE 2 h Ji5 , JH 3. 4%Sev 4L FE 6 h) ,
Dex + Sev + mimic — NC #H ( % Y% mimic — NC )5,
10 pmol / L Dex Zb 3 2 h Ji5 , - H 3. 4%Sev 403 6 h) ,
Dex + Sev + miR — 204 — 5p mimic 2H (Y miR — 204 — S5p
mimic 5 , ] 10 wmol / L Dex Zb ¥ 2 h )5 , 5 FH 3. 4%Sev
AP 6 h), Dex + Sev + si — NC ZH (% Y si — NC J5, JH]
10 wmol / L Dex Zb P 2 h 5 , 15 3. 4%Sev £b B 6 h) ,
Dex + Sev + si — BDNF 4 ( % 4t si — BDNF )5 , /i
10 pmol / L Dex Zb ¥ 2 h J&5 , P FH 3. 4%Sev 4bH 6 h) . 4
7€ miR - 204 - 5p 5 BDNF 1956 5, 8 HT22 41l il 434
6 2, Bl mimic — NC 4 (% %% mimic — NC) .miR - 204 -
5p mimic 21 (¥4 4% miR - 204 — 5p mimic) .inhibitor — NC
20 (4% 4% inhibitor — NC) .miR — 204 — 5p inhibitor 21 (4%
%t miR — 204 - 5p inhibitor) .miR — 204 — 5p inhibitor +
si — NC 4 (F:44 % miR - 204 - 5p inhibitor Fsi — NC) .
miR - 204 — 5p inhibitor + si — BDNF 2H (3£%%4 4t miR -
204 - 5p inhibitor Fl si — BDNF) % T2 i 5% % , 1E Sev
bR 24 h, i 1] Lipofectamine 300074 mimic - NC,
miR - 204 - 5p mimic, inhibitor = NC, miR - 204 - 5p
inhibitor, si — NC,si — BDNF 43 Bl 5l 56 A 5% Y 2 HT22 41
Mo, SR F 8% 5 RT — PCR(qRT — PCR) 325 A4 28 B[ 5
(Western blot) L PR AN 1 4618 KF

CCK — 8 146 TN 20 JfL 3% 7 - s HT22 28 i 452 Fh &2
96 FLAR (5 x 1034~ / L), FL P50 Ty AL B 35 5% 24 h
J& , 1110 pl CCK = 8l Ab B, JF 75 37 'CF 4552 2 h,
FHAMCFLAR 52 280 450 nm %K AL B OEEE (0OD,5)

0 R S A8 BN A DG HR AR A <
HT22 40 o $5 7 2 96 FLAR (5 % 1034~ / L) , e i s 86y
AL WCAR AR, I FH A M 2R 2 bR 24, T4 CES
O 4 3 000 ©/ min) 10 min J5 Y8 F % . F LDH
2 Jif B P R & R I B 0E W LDH Y i, DL E
HT22 41 i) #f 22 4 5 F MDA ARSI 350 & kG 0 375
o MDA 7K -, DABA 22 HT22 4 i 0 48 A 45 7 B 5 )
IL - 6 A TNF — o ELISA 6 I 380 70) & 00 b3 i v
IL — 6 I TNF — o (33K KF-, DA SE HT22 20 i i i 22

52

RAE o A HAAT G U PR

RT - qPCR ¥ K BDNF / TrkB i % 3 [ e ih 5 .
FH TRIzol 3 77 $2 B HT22 40 i /9 & RNA, ] TagMan
miRNA Sz % 561200 & B % 5% L cDNA, ] Brilliant 11
Fast SYBR green PCR master mix ji{7{l| #1 RT - PCR &%t
PE4T RT - qPCR. LA GAPDH HI U6 Ky N 2, 3R Jf] 2-28c
I E IR A AR Rk & AEGE i 5 LI
1V AR OB YT S W 1,

1 EE3IWFES

Tab.1 Gene primer sequence

AR Ef) A#
miR-204-5 5" -TOCCTTTGTCATCCTATGCCTCA -3 5"~ TGAACGTCCCTTTGCCTTCCC - 3'
BONF 5"~ AGAAGAGTGATGACCATC - 3' 5"~ ATAAATCCACTATCTTCC - 3
GAPDH 5 = TTAAGAGGGATGCTGCCC - 3' 5' - CAGGGTTTCTTACTCCTT - 3
U 5' - CCAGATCATGTTIGAGACCTTCAA -3' 5"~ CCAGAGGCGTACAGGGATAGC - 3

Western blot 345 1l BDNF / TrkB 38 % 40 56 T 1 58
TRIKF o FH R G 92 L0 5 v 0 S 4 % gL, $ I
T, I U bk R e 450 & AT e i, H10%
Yot SRR — SR TN IE e B JE FL UK (SDS — PAGE) 43 5
50 g B AMEA, IR LR 2 RAMIR G L, FH 5%
A A- W E A L h, 5§ —H1TF 4 CFF i, Fat Ak
W FRC 0 1L 2B S e e Bk R 1 G (1eG) 5 7 I, O
FH 3858 Ak 24 % 6 RR 8.5 . L GAPDH A N5, >k H
Image J 1. 8. O M7 T K FE{A -

WU 2 il 412 15 5 PR K I S 565« 3 4 TargetScan 5§
P ZE T miR — 204 — 5p 5 BDNF 45 A& 07 45 K &
miR - 204 — 5p 54137 5 49 BDNF 3 JE §Hi% X d (UTR)
BP AR (WT) FIEAE R (MUT) 81 ok 2 pGL3 #hdk
A pGL3 = BDNF 3'UTR = WT(BDNF = WT) 1 pGL3 -
BDNF 3'UTR - MUT(BDNF — MUT) & k7 (4544 WLIE 1),
JEE| Lipofectamine 30004 BDNF - WT #1BDNF = MUT J5ifv
7795 miR = 204 - 5p — mimic 5 mimic — NC 2L [r] 4% 44
HT22 41, FH AL 56 22 RG22 40 I AT ) 26 56 )
T AR CR BRI = 55 K PO /1 E 5O,

— EF1A
/

Ampicillin —

_—— Kozak

pUC ori

SV40 late pA ——
N rTIr2[NM_198769.2]
EGFP —

T2A -

["] Eukaryotic region [] Bacterial region

1 R

Fig.1 Plasmid structures

[:l User-inserted region
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SitF A g
SR HH SPSS 21. 0 et 48 FHr A H R LA X £ 5
FR AR AT K90, Z2 40 0] LB AT R R 25
S AT (ANOVA) , 41 18] P LL #6147 LSD ¥ 56 . P < 0. 05 4
ERAGIEE L,
2 #R
2.1 Dex @%2 Sev T HT22 ;8D #HZ THHAE M
B AR (0,1.7%, 3. 4%, 5. 1%) () Sev Ab
FH HT22 40 1, 45 5 575, Sev AE Wb 35 P& A HT22 40 it 1)
W J1(P <0.05), 3 & 5 HT22 40 /g h LDH, MDA,
IL - 6, TNF — o & (P < 0.05) , H 5 50 247 i 1k
(P <0.05) V¢ 0L 3% 2. Bl J5 FHAS W)k B (0. 01, 1, 10,
100 wmol / L) ) Dex Xf HT22 4l g A7 Fil4b 34 2 h, 72
#% T 3.4%Sev 1 6 ho 45 R Won , HHH T 3. 4%Sev ,
£2 SevIU/NRHT228DHEATTHEE N HESE. SRS
BESKERMHEM(X£s,n=3)

Tab.2 Effect of Sev on the viability,,neurotoxicity ,degree of oxi-

1.3

dative damage,and inflammatory response of HT22 hippocampal

neurons in mice (X * s,n = 3)

SevitE @REA%)  IDH(U/L)  MDA(mmol/mg)  IL-6(pg/ml)  TNF-alpg/mL)
0 100.06£1.00  632:0.8  3.96+0.41  20.25+2.06 9.87+1.33
LT 81334630 [5.48+1.20  5.62:0.6°  34.84+418  16.62+1.64
34%  SL26611 4.26£5.15  9.B3+L12 85.33:705 B9
S0% 17345230 5732685 16.25£1.43°  136.95£10.65°  85.67+4.71°
i 199. 542 236.829 92.565 179.581 43,3718
P <0.001 <0.001 <0.001 <0.001 <0.001
S, 20.968 18.918 0.963 46.925 7,960

E:50 SevARt,'P < 0.05;5 1. 7%Sev A8 ,*P < 0. 05;
53, 4%Sev ARt , 2P < 0.05,

Note: Compared to 0 Sev, P < 0.05; Compared with 1.7% Sev,
*P < 0.05;Compared with 3.4% Sev,“P < 0.05.

1 wmol / L Dex + 3. 4%Sev F1 10 wmol / L. Dex + 3. 4%Sev
FE b 25 1S i HT22 48 i /9% 1 (P < 0.05) , If b & &
ff LDH, MDA, IL - 6, TNF - a i &% 8 (P <0.05), H
10 wmol / L Dex X Sev 5| 2 (4 # 28 B 1 i i 5 4 T
FZET 1 pmol / L Dex (P < 0.05) . 3 W 3 3, ik & #¢
10 pmol / L Dex + 3. 4%Sev #FATJm 82525
2.2 Dex &) Sev Xt miR — 204 — 5p #1 BDNF/
TrkB #EEHXEBRIENFM

5 Con ZHAHLL , Sev ZH Y HT22 4i1 1 1 miR - 204 - 5p
B 225K B2 FTH(P <0.05), 1 BDNF mRNA Fl1#
Rk K2 2 F % (P <0.05), Hp - TrkB / TrkB
KB E T (P <0.05) ;5 Sev 41 AH EL , Dex + Sev 21119
miR - 204 - 5p [ KKKV 3 T FE(P < 0.05) , 1
BDNF mRNA 2 [ 3Rk K FH W& (P <0.05),
Hp - TrkB/ TrkB 7KV .3 EFH(P < 0.05) o3 LI 2
4,
2.3 #I# miR - 204 - 5p RiXE 5B B Sev if S
ZE5MHER

5 SevdIAH,Sev + inhibitor - NCZf miR - 204 - 5p

Con 21 Sev 2 Dex + Sev 2

pone | MR R S o 000

p-TrkB | M SR S 02 000

B2 EEEMEESHEEHT224HH BDNFAI TrkB EAFRIAKTE
Fig.2 Comparison of BDNF and TrkB protein expression levels

in HT22 cells in each group detected by the Western blot

#R3 DexiHF SevIIHT22 HiE 1 HEASE SN RGEESRKEREHZM(X £5,n=3)

Tab.3 Effect of Dex eliminating Sev on HT22 cell viability,neurotoxicity,degree of oxidative damage,and inflammatory response

(X £ s,n = 3)
RIE wm e & 7 (%) LDH(U /L) MDA (nmol / mg)  IL-6(pg/mL)  TNF - a(pg/mL)

3. 4%Sev 51.26 £6.03 44.23 £4.37 9.14+0.93 85.62 +8.26 34.19+4.33
0.01 pmol / L. Dex + 3. 4%Sev 52.33+4.25 43.03 £5.68 8.94+0.35 82.28 +6.74 31.25+4.26

1 wmol / L Dex + 3. 4%Sev 65. 64 + 4. 68" 31.96 + 3. 14* 7.03+0.36% 61.34+5.85™" 22.13 +2.03™
10 pmol / L Dex + 3. 4%Sev 87.96 + 6. 74" 11.34+1.13™ 5.32+0.46™ 30.25 +5. 03" 12.51 +1.84™
100 pmol / L Dex + 3. 4%Sev 50.61 + 5. 36" 42.79 + 3. 627 9.11+1.217 84. 64 + 4. 689 32.28 +3.23Y
F1a 25.538 38. 633 15. 437 43.391 22.562
PAA <0.001 <0.001 <0.001 <0.001 <0.001

MS 30. 097 15. 120 0.559 39.016 10. 967

E:53.4%SevAarL,"P < 0.05;50.01 wmol / L Dex + 3.4%SevAaIt,"P < 0.05;5 1 pmol / L Dex + 3.4%SevAart,*P < 0.05;

510 wmol / L Dex + 3.4%SevAa,7P < 0.05,

Note: Compared with 3.4% Sev, P < 0.05; Compared with 0.01 pmol / L Dex + 3.4% Sev,*P < 0.05;Compared with 1 pmol / L Dex +

3.4% Sev,”P < 0.05;Compared with 10 pmol / L Dex + 3.4% Sev,UP <

0. 05.
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FERKF- HT22 41 M 7% /3 &% LDH, MDA, IL - 6, TNF - «
GRM LB EZESR(P>0.05) ;5 Sev + inhibitor - NC
ZHAHEL ,Sev + miR — 204 — 5p inhibitor 1Y miR - 204 - 5p
FERKFR TP < 0. 05), i 1 i E TR (P < 0. 05),
H.LDH,MDA,IL-6,TNF - a &8 EE FFEP<0.05)
TS,
2.4 miR - 204 - 5p TR IX L Dex 3T Sev iF S
I SENRPIER

5 Dex + Sev 4 AH It , Dex + Sev + mimic — NC 21 /Y

£4 KEAHT22HHH miR - 204 - 5p 71 BDNF / TrkB i %
HEEAREKFELEE(X £5,n=3)
Tab.4 Comparison of miR - 204 — 5p and BDNF / TrkB

pathway — related protein expression levels in HT22 cells in each

group (X + s,n = 3)

ikl miR -204-5p BDNFmRNA  BDNF&#&  p-TikB/TikB
Con#l 1.00 0. 00 1.00+£0.00  1.00+0.00 0.47+0.04
Sev4L 4.56+0.21"  0.43+0.06° 0.32£0.04°  0.09+0.01°
Dex+Sev#  1.72+0.08°  0.94+0.12° 0.81+0.11"  0.32+0.03
F1a 631.414 49.050 80. 869 126. 808
P <0.001 <0.001 <0.001 <0.001
/AP 0.017 0. 006 0.005 0.001

E:5 ConZB4BIL,"P < 0.05;5 SevZlAgIt ,*P < 0. 05,
Note: Compared with those in the Con group, P < 0.05; Com-
pared with those in the Sev group,*P < 0.05.

miR - 204 - 5p 3 ik K F HT22 40}l 7% J7 % LDH,
MDA, IL - 6,TNF - o« ¥ LB E2E7(P>0.05); 5
Dex + Sev + mimic — NCZHAHH, Dex + Sev + miR - 204 — 5p
mimicZHH miR - 204 - 5p FRK B ETHE (P <0. 05), 20
JH3E 7 R (P < 0. 05) , H.LDH,MDA,IL - 6,TNF -
SR FETE (P <0.05) FEILE6,
2.5 miR-204-5p #[EEE HT22 4+ BDNF fHER
i 18 TargetScan 45 72 73 H7 7K , BDNF mRNA 19
3'UTR 4 5 miR - 204 — 5p 4545 1Y L AMEC R 25 X 5,
(VLI 3) o AN ZR Tl i 15 B PR S 30 45 2R R, A miR -
204 — 5p mimic ZH f) BDNF — WT 40 Jitd i) 5% ' % il 15 M
B EFEK(P <0.05) ,miR — 204 — 5p mimic 1/ BDNF -
MUT 41 .mimic — NC 21 BDNF — WT £l it 1l BDNF —
MUT 20 i 1) 7€ 6 2R il 3% 1 35 6 2 35 84k (P > 0. 05) ,
IESE T miR - 204 - 5p 5 BDNF (U455 R R EK T,
RT - qPCRIZANIWestern blotiZ MR E /R , 55 mimic — NC
ZHAHEE , miR - 204 — 5p mimic 21/ BDNF mRNA Fl14&
FIRKFH B E T (P <0.05) ;5 inhibitor — NC 41 4H
v, miR - 204 — 5p inhibitor 21 ) BDNF mRNA fl# H %
KK P EFE EFH(P<0.05); 5 miR - 204 - 5p
inhibitor + si = NC Z1AH k., miR — 204 — 5p inhibitor + si -
BDNF 41 /) BDNF mRNA Fl 8 [ 2 1k 7K ¥ 2 g 3 F [
(P <0.05) VLI 4 #1558, F W] miR - 204 - 5p fiE

®5 BEHTR2HMEH HESE EURGEESRMERMILE (X £5,n=3)

Tab.5 Comparison of HT22 cell viability, neurotoxicity,degree of oxidative damage,and inflammatory response in each group

(X £ s,n = 3)
ik miR -204-5p  @@apiEH (%) LDH(U/L) ~ MDA(nmol/mg) IL-6(pg/mL) TNF-a(pg/mL)
Sev 4R 1.00 £ 0. 00 51.26+5.32 44.23+2. 84 9.14+2.02 85.62+3.67 34,19 +2. 86
Sev + inhibitor -~ NC 28 1.02 £0.02 51.35£4.11 43.91+3.71 9.16+0.74 86.06 4. 11 34,37 +3.27
Sev+ miR — 204 - Sp inhibitor#2 ~ 0.19+0.01"  88.62+4.26"  17.36+1.09"  6.06+0.18%  32.43x3.21"  15.36+1.09"
F 4036. 200 65.947 92.993 6. 147 210. 459 53.536
P4 <0.001 <0.001 <0.001 0. 035 <0.001 <0.001
/AP 0. 001 21. 114 7.673 1.553 13.555 6. 687

ZE:5 SevaiAaIL,’P < 0.05;5 Sev + inhibitor - NCZLA8IL,"P < 0.05,
Note : Compared with those in the Sev group,”P < 0.05;Compared with those in the Sev + inhibitor — NC group,*P < 0.05.
®6 SHEHTR2HEMFEN MESE. SUBRGEESKMERMIER(X£s5,n=3)

Tab. 6 Comparison of HT22 cell viability,neurotoxicity,degree of oxidative damage,and inflammatory response in each group (X + s,n = 3)

28 7 miR -204-5p  @E A (%) LDH(U/L) MDA(nmol/mg) IL-6(pg/mL) TNF - a(pg/mL)
Dex + Sev 2L 1.00 = 0. 00 87.96 6. 74 11.34+1.13 5.32+0.86 30.25+£5.03 12.51+1.84
Dex + Sev + mimic - NC 4L 1.02£0.02 87.33+5.84 11.58+0.75 5.44£0.32 30.68 £2.58 12.29 + 1. 01
Dex + Sev + miR - 204 - Spmimic 2L~ 2.57+0.15"  46.82+4.36"  25.76 +1.39™ 7.25+0.39% 69.73+£6.17* 35.37+£2.36%
F2a 318. 852 50. 749 162. 694 10. 586 66. 056 158. 689
P <0.001 <0.001 <0.001 0.011 <0.001 <0.001
MS 0. 008 32. 848 1.257 0.331 23.342 3.325

E:5 Dex + SevZEAA,"P < 0.05;%5 Dex + Sev + mimic — NCZHA8 ,*P < 0. 05,

Note: Compared with those in the Dex + Sev group, P < 0.05;Compared with those in the Dex + Sev + mimic — NC group,*P < 0. 05.
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BDNF-WT 5'-...CAUGUCQAUGACICAGPLAGGGARAA...-3'
miR-204-5p 3'-UCCGUAUCQUACUQEU----1UUCCCUU-5'
BDNF-MUT 5'-...CAUGUCCCCCGACAGGGAAAAAA...-3'

B3 TargetScan#IEESHTmiR - 204 — 5p 5 BDNF LSS
Fig.3 Binding sites of miR — 204 - 5p to BDNF in the
TargetScan database
R®7 SEAHT22 MM PR REFMELR (X £5,n=3)
Tab.7 Comparison of relative luciferase activity in HT22 cells in

each group (X = s,n = 3)

A BDNF-WT  BDNF-MUT  ¢{& P
mimic - NC 41 1.01+0.01 1.02+0.11  0.157 0.883
miR - 204 - 5p mimic 41 0.36 +0.04 1.01+£0.13  8.277 0.001
1 27.305 0.102
P <0.001 0.924

BONF MR s A A W W

S 08 S DN -4 SR

A S AT Y
G BN A & X N
o & S o e

7 NS o WO

& S I\
o W
W &7 50
Q -
&
o “\-\\\

4 TRIZENIE S HT & A HT22 415 & BDNF & A R %k F
Fig.4 Comparison of BDNF protein expression levels in HT22
cells in each group detected by the Western blot

%8 miR - 204 - 5p¥B[EFE & HHT22 A+ BDNFHIEH
RIEKFELLE (X £5,n=3)
Tab.8 Comparison of BDNF expression levels in HT22 cells
targeted by miR - 204 — 5p (X % s,n = 3)

Al BDNFmRNA & P BDNFE& tE PH
mimic - N4 1.00+0.00 1.00+0.00
63.220 <0.001 45,033 <0.001
miR - 204 - 5p mimic 21 0.27£0.02 0.22£0.03
inhibitor - NC 22 1.0020.04 0.99£0.06
24705 <0.001 9.893  0.001
miR - 204 - 5p inhibitor 4L 3.640.18 1.86+0.14
ik - 204 - Spinhibitor +5i - NCZ ~ 3.63£0.16 184015
: 23,123 <0.001 9.883 0.001
miR - 204 - Sp inhibitor + si - BONFAL  0.96+0.12 0.87+0.08

BONF | — -_
TikB --- 92 000
e

p - TrkB
carii | A S A 6 000
N o = B $()LL§; S 9$§ DS
02,* X 2 EXe
. x5° et
(2 L X
N ot
Bl 5 SEENES T & 42 HT22 406 1 BDNF / TrkB i# %
HEERRILKTE

Fig. 5 Expression levels of BDNF / TrkB pathway — related proteins
in HT22 cells in each group detected by the Western blot

®9 JBEHTRHMFEH HESE SURGEESRERMILE (X £5,n=3)

Tab.9 Comparison of HT22 cell viability, neurotoxicity,degree of oxidative damage,and inflammatory response in each group

(X +s,n =3)
3 BDNFmRNA ~ BDNF&@  p-TkB/TikB @& A (%)  LDH(U/L)  MDA(nmol/mg) IL-6(pg/mL) TNF-alpg/mL)

Dex + Sev 4L 1.00£0.00  1.00£0.00  0.94+0.13  87.96+6.74  11.34+1.13  532+0.86  30.25£5.03  12.51+1.84
Dex + Sev +si - NC 4L 1.02+0.13  1.02+0.11  0.96+0.12  88.08+8.26  11.49+1.06  5.56+0.71  31.02+4.25  12.71+2.03
Dex+Sev+si-BDNFZL  0.33+0.04%  0.14+0.02" 0.12+0.02" 41.62+5.33% 30.73£3.28%  8.75+1.25"  76.84+7.34"  29.67+4.85"
FiL 75. 032 181.728 65.224 45. 465 85.057 11.759 65.879 28.142

P <0.001 <0.001 <0.001 <0.001 <0.001 0.008 <0.001 0.001

MS 0.006 0. 004 0.011 47.355 4.386 0.935 32.413 10. 343

7Z:15 Dex + SevZAR,"P < 0.05;5 Dex + Sev + si — NCZLAAL,*P < 0.05,
Note: Compared with those in the Dex + Sev group, P < 0.05;Compared with those in the Dex + Sev + si — NC group,*P < 0.05.

] 95 HT22 4 g T BDNF #9335 .
2.6 BDNF i 2% %% Dex %t Sev F S HHEZ F W
RIP1EH

5 Dex + Sev ZH #H It , Dex + Sev + si — NC 2H 1%
BDNF mRNA Fl 5 [ &k K . p - TrkB / TrkB 7K F |
HT22 40 M3 3% 71, VA S LDH, MDA, IL - 6, TNF - o &% &
KT % 25 (P> 0.05); 55 Dex + Sev + si — NC ZH 4]
Fo, Dex + Sev + si — BDNF 4 i) BDNF mRNA F1 5 1 4
KK (p = TrkB / TrkB 7KSF- (HT22 M35 0134 W& T

% (P <0.05), 1 LDH,MDA,IL - 6, TNF — o 55 ]
F TP <0.05) HEILE S FIZ 9,
3 iTig

55 H A PR AR LE L Sev PR AT G L A0 A B B
L E NN T | e . &3 L E AN e iR
TR T Sev I RE S5 & Al e MR L3~ 140 | 5 o 400 b 2 1
CAE 2 Wb 58 th 45 2R SE AE Sh ) 5L s it 58 v, e A2 8
K T 58 T Sev XJ & & A R ki B A P 22 B3 . H Sev
XF/INEREEA T IR, 5 R AR At S B a5 2L
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IR EE T Sev KRB 707 F WG N T 548 18AH ¢
FIAT RS, HAEA P2 LI A R H R Sev JIRIF AT 530
FEIEFRAY X Fh R RIS BERT ] A HERS T RF L ff el 7 —
TN 13 433 45 JLEE (1) 46 T 48 % B 45 R0 H i oK
ZWRREET Sev 512 S DIRBAIN T (TR IE M 2 4t
ZEVE ST AR XU 18 A 5 Hs)  HT22 248 e & — /N R
WG D20, T2 BT 50 B 5 0 2 BRI A O B A S b
e u AL ARHIE S R K B, Sev BE I il HT22 41 s A&
K, FEREIN LDH B, UESE Sev £3%F HT22 ¥ S 4 22141
= v , SRR AR A T O — 5 SR O ORI 28 R E
2 5 X i 2R 2R G 20 i A A O A e DL S
3 S0 AR AR R AR ) MDA R A A (IL - 6 11
TNF — o) KF- ARG I 25 SR K W, Sev A 38 o8 5| A 48 A4
P R 28 RRE AT HT22 i 751 o A F 5T IESE , Dex 1]
VO A PR S5 5 | L 1 b 28 B © Dl 2k 20 B AR TS R
A1/ 2 — MBI RN T 45 & 1 - BDNF(ERK1/2 -
CREB — BDNF ) i % i Bj P VA B 755 04 i A Q1A 2 4 22
TR, nE L A T - kBONF — kB )i i
B 1 M SRk ik 2 932 s 4o se T Sl DR B
P LSIRTDAMEI AN T 105 56 7 Xk &8 H 03a
(FOXO03a) i A pd 55 F] 22 R A S 10 p 2 2 PR 122 58
I 55 5 P 755 04 0 A R ROV A 2R R T R
A S R AE RS S 0 R o B s TP R AR A
FHPR R o o B R FR A2 AR S Sev 175 T M 22
AR5t AT Sev B A /N R o 12 ifg
Thg B 2 > RN AL Be ) st 20) AR o 45 Atk
7, Dex REF# AR Sev 4k B {4 HT22 41 il 7 Y LDH, MDA ,
IL - 6,TNF — o & & , #£/R Dex BEVE 2 HT22 41 Jifd 1 Sev
5 | RS ) SR AR A5 403 R 2R 1k B 7, DA T 28 £ Sev 1753 (A 1 48
Bk

miRNA A N EPEAE GRS/ N RNA K208 18 ~ 244~
B2 A WE5E 2 W, miRNA 1 45 Fh i 22 22 48 9 0
i VR AR R IR 5 S R B T
miR - 107 {)_FIRWR T 6 - RILZ BN F M AT
PELSDHI 6 miR - 375 W] e S T 5| R Y b 48 B
P2 miR - 204 - 5pe—MS 52 J4 AT B miRNA
B4 & BLTE 22 88 T Sev (58 £/ RO D 250 h I
PHRL, H 2 545 Sev 5 A 4 Md F5 447, Besd i
2 S5 -BJ: 240 B JRE 240 it Hh A A TR T — 2T 2 M SR PR T2/
Pt A AL S e (Nef2 / ARE) BT8R A5 53 (6 e 3 i
B Bz (T 25 PEBY  miR — 204 — 5p i A i i i
CoCl, 175 19 S8 Ak IO T8R4 1 s Iy A 410 il I e ik P B
Y (HUVEC) f 345 32 R D5 s & L, Sev b 351
HT22 4 ' miR - 204 - 5p ARk KT, HAD

56

miR - 204 - 5p B KIKFETE—EFEIE FIHER Sevifs 1Y
AR5 AN R M R GIESE miR - 204 - Sp B 5 A7
Sev i/ MM L TENE R 5 Sev i SO A TR KA1,
miR - 204 - Sp W & M5 Dex B 2 R HLEIA
Dex T 2k BT 3 4+ 410 ] miR — 204 — Sp (19 35 R w5
Sev 77| & 1P 28 T M R0 B U 12033 AR R S s A
Dex AEFEAE Sev &b B % HT22 41l miR — 204 - 5p (1956
KK, 1 miR - 204 — Sp it 26K BE 5% Dex X Sev 4b
T ) HT22 40 S A 451403 R0 98 S 7 e ke 64, 26
Dex A] A 52 F 8 miR — 204 — 5p Kk 4% Sev i75 5 (1 4
28 JRE AL

miRNA A3 £ 8 ) 8 JE P /9 3 — UTR, 7EF% -
IR F R RE P 263K, miRNA / mRNA 855 HL 78 JBR
5 A b 22 dE M A i 3E o miR - 496 i ik il ik
P& Rho A G i 2 (ROCK2) BCE YA B 4 5 1Y
PR FEPEDY miR — 137 30 5 ) o 2 R e e 2 2 R Ok
ARG 1 (LSD1 ) 22 fif JbR <701 00 98 1 i AR B 22 1 p T i
PR FEPEDS ) ARHF Y HHIESE T BDNF J& miR — 204 - 5p
B R i #E AR , miR — 204 — Sp A £ 9 #2 HT22 48 Jfd
BDNF (1335 . BDNF 2y RS pf 282 R 5o v o0 A e ) 12 1Y
MAERN T, P a R PR A K 2]
A ) B M AR 45 T T B BB 0 S B R T HLT, E
T T AR v (1 B A 28 2 A 30 BDNF AT ) 80 RN 12 2 ol 22
A O o 1 S i e 2w 1 Y LA B 24
- RIS RS AT R T R R
Az LB SR I L s e A S R 2 DT A 1S 0 BDNF /Y
LIy 6E 5 2 PR 40 A 3 10 A2 48 TekB 5 o 8 4 TrkB A2 44,
BDNF AE I H5 W i e VLI 3 — Wl / 22 &R - 0
1% 85 1V (PI3K / Akt) 76 PN A 45 P 538 1, AT 7E
M2 RGN LT MNEELI b AR EEH B f
WFFEUESE , #0815 BDNF / TrkB 38 B A B T 30054 il 28 50 I
T, U ORI R DA I 42 R Sev! 3 115 Ay e 22
B miR - 204 - 5p By LA S BUNRIE SR Lotk
AT i ASE 780 v BDNF 7K P (4 FRAK 44, Dex Il 2
5 BDNF U 42 9 10 B0 1753 119 06 T 4 28 5o 120200 A
e & B, BDNF Fil p — Trk B 7£ Sev i75 S HT22 41 it 1)
FIRIKF TR 1T Dex Ab 3 i 2 7+ = T BDNF #ilp - TrkB
B FEIR K5 IEAN , iR S 4 245 S R W], BDNF UL 2R AT 7
B Dex X Sev i75 S i HT22 40 it 22 B M (0 AR 9 4E
BT R FEHED , Dex 540 3 7] 3 5 miR - 204 - 5p
b VA BDNF A 3816 TrkB 3428, I8 45 #2006 11, 1
B Sev i S 1yt 27

25 LTI, Sev il o FEAIC A0 IR TE 7 35 LDH B
R B SEARAR 3 RN 9 M B N R 5 i 22 B 1 T Dex B
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$eIX ST, H Dex %) Sev 53 UM A BR3P 2 18
if miR — 204 — 5p / BDNF / TrkB i 3l SCELY o ix 24 5L
T AEN Dex VR YT Sev 175 T 1Y Ml 22 T M $2 11— € BB K

It AR FAIAAAE SR BRPE « 1) AW ARAE S PR AL

$o Uk Dex AL FRAY GBI 2) miR - 204 - Sp LA IR Z

FUA R WL A5, ASIFE PP £ BDNF #E47 731 53) Dex

Aib PR AR RE A Sev U5 AU 22 FEIE P AY HE A miRNA

IEASTERE o AR RAT TG I Dex 78 Sev 1755 1 22 75 1

2 WEAE 1 miRNA HLE] , 264 miR - 204 - 5p (Y HABT

TR0 AT AT, IFAE SR R R B AIE Dex B W 7E AR 37
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