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GEE] BB iU RNA-206-3p (miR-206-3p ) il i i # 4K 726 19 90a A1 (HSP90a A1) 2 514
SAEFERRTRERE A1 /3L . FaiE O RS o 7 RIS M Wistar K IR ALEC T2 50 W IE#
AL (n=10) MASFHRIIIL (n=10), IEH XFIEAIR BUR A TR, AT ATAT AL B 5 SR BRI 40 K B
TR R PR (R (40.040.5) °CLIRSE (40 1) % ), AR AR . SR FH ke R AR T RE B3 P43
(mNSS) PG K B2 Dy BER 515 LTI A2 Il 4127 Skt o SR AR (65 oM aR ih 22 eI 5478 4k 5 SR
Tit E G922 R BF 6 CEILISA ) AS A 26 2 v 58 i PR K1 5 SR T DGR A2 A2 28 (FISH) S 3046 miR-206-3p 5
HSP90a AT mRNA FEMZHZIFE M E L. @ RIMEES « AN R B DA 2o an itk HT-22 K A0fa 53k
5 AR A [ F654 5 miR-206-3p 404 (mimic ) BPEXTHE (NC) 1 HSPOO« A 1 31 F3A 75 2895 7 (HSP90a A 1
OE-NC) ). miR-206-3p i Fik 4l (4% 5% miR-206-3p mimic F1 HSP9OaA1 OE-NG). HSP9Oo A1 j ik (24
& miR-206-3p mimic-NC Fl HSP90a Al OF), Hid Fik 4l (J44 Y miR-206-3p mimic Al HSP90Oa Al OE), &
B TR DR 55 (Western blotting ) 46 0 fiki 2 27 7 76 £k R A S R e S 21 e S R 4 U I8 3/ KA AR
Vel e 2B H P11 3 (cleaved caspase=3/caspase-3) HofFL 1 Bax, Bel-2 B11461K ; B F UL 2o 4
B AR 5 SR SR 56 5 a2 i I % 7 - SR A % S (RT-qPCR) AG: #2850 HP 2B 7R DNA (miDNA) #5 I
B s R DOCHREHEA N S 2T G VA (ROS) B 1 5 SR AE W) RO G R A 280 b — BB I 1 (ATP) 51 .
R O RHNIIEER - BE RGO RE R, PR AR K B mNSS 148 a4 28 /K i SR 2L
YA K (TL-18 . TL-6, TL-10, TL-13, TL-17A), HJEISRSE R F- o (TNF- ) IR HZ TS, 6 h ikl , S51EH
X IR P22 R A G225 L ( mNSS 343 (43) : 1270 £ 1.57 14 2.00+0.67, IKiZH 4 & K &« (82.37+1.88) %
I (70.69+1.75) %, IL-1B (ng/L: 5.56 + 0.64 [£, 1.00+0.13, IL-6 (ng/L) : 6.70 + 0.84 [+, 1.00+0.10, IL-10 (ng/L) :
4.9240.58 [£ 1.00+0.11,1L-13(ng/L):4.55+0.53 ¥, 1.00+0.09,1L-17A(ng/L): 3.83 + 0.44 [, 1.00+0.11, TNF-
(ng/L) : 6.70+0.72 Lt 1.00+0.09, 3 P<0.05 ] ; =i /REEG AR , B AR I T E 1K, KB AR 20 9850k
B S R I FISH 3256 1 7R , miR-206-3p 5 HSP90a AL HE (i TR FRIGH CA3 X PiZeocr, —#3Rik
A , HIGHR G Rl , — 3 22 R 2 . @ MANZIeE5 1 525 4 ARXT BEAIAR EE , miR-206-3p il ik
LTI T IR RPEEOE IR AR RIS /b . ATP K R4 . ROS LT miDNA #5457, 11 HSPOO A 1 3335
B LR AR SN 5 5 miR-206-3p i Rk 4 LS, el Fak 2 oo 15 290 ( cleaved caspase-3/
caspase-3 H1H : 0.52+0.05 H 0.94+0.08, Bax #5F1 (Bax/GAPDH) : 0.64 +0.07 k£ 1.18 £0.11, Bel-2 £ (Bel-2/
GAPDH):0.74+0.08 Lt 0.42+0.04,3) P<0.05 ), R % i 1 ATP 7KK [ ATP (pumol/g) : 46.88 +£5.15 1t
24.42+2.09,P<0.05 ),ROS & Fl mtDNA FiAHREEREAR L ROS (o ):33.05 +3.73 11 59.72 +6.29, mtDNA
P DU R4 1.05£0.12 H 1.65 +0.13, 2 P<0.05 ). 2518 miR-206-3p A] 18 i 40 30 HSPOO«A 1 FFE
IR TR T SRR T BE , TS 5 B S BT AR & R in kB R R
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[Abstract] Objective To investigate the molecular mechanism of microRNA-206-3p (miR-206-3p) regulating
heat shock protein 90aAl (HSP90a A1) in neuroinflammation and mitochondrial dysfunction. Methods D In vivo
experiment: male Wistar rats (7 weeks old) were randomly divided into normal control group (n=10) and heat stroke model
group (n=10). The rats in the normal control group were routinely fed and received no treatment. In the heat stroke model
eroup, the heat stroke model was established by exposing rats to a controlled environment [temperature (40.0+0.5)°C ,
humidity (40 & 1)%]. Neurological function was assessed using modified Neurological Severity Score (mNSS) and brain
water content was measured. Neuronal morphology was observed by Golgi staining. Inflammatory factors in the brain were
detected by enzyme-linked immunoadsordent assay (ELISA). The localization of miR-206-3p and HSP90aA1 mRNA in
the brain was determined using fluorescence in situ hybridization (FISH). ) In vitro experiment: rat hippocampal neuronal
cell line HT-22 was cultured in vitro, and the cells were divided into an empty vector control group [co-transfected with
miR-206-3p mimic negative control (NC) and HSP90aA 1 overexpressing empty virus (HSP90aA1 OE-NC)], a miR-206-3p
overexpressing group (co-transfected with miR-206-3p mimic and HSP90aA1 OE-NC), a HSP90aA1 overexpressing
group (co-transfected with miR-206-3p mimic-NC and HSP90a A1 OE), and a co-overexpressing group (co-transfected
with miR-206-3p mimic and HSP90a A1l OE). Cleaved caspase-3/caspase-3 ratio and protein expressions of Bax and
Bel-2 were detected by Western blotting. Mitochondrial morphology was observed by transmission electron microscopy.
Mitochondrial DNA (mtDNA) copy number was quantified by real-time quantitative reverse transcription-polymerase
chain reaction (RT-qPCR). Reactive oxygen species (ROS) levels were measured using fluorescent probe method.
@ In vivo experiment
results: with prolonged heat exposure, mNSS scores, brain water content and levels of interleukins (IL-13, IL-6, IL-10, IL-13,

Adenosine triphosphate (ATP) levels were determined by bioluminescence assay. Results

IL-17A) and tumor necrosis factor-a (TNF-a) in brain tissue were gradually increased in the heat stroke model group
with peaking at 6 hours, and there was a statistically significant difference compared with the normal control group [mNSS
score: 12.70+1.57 vs. 2.00 = 0.67, brain water content: (82.37 + 1.88)% vs. (70.69 + 1.75)%, IL-1B (ng/L): 5.56 +0.64
vs. 1.00£0.13, IL-6 (ng/L): 6.70 =0.84 vs. 1.00 £0.10, IL-10 (ng/L): 4.92 £ 0.58 vs. 1.00 £0.11, IL-13 (ng/L): 4.55£0.53
vs. 1.00£0.09, TL-17A (ng/L): 3.83+0.44 vs. 1.00£0.11, TNF-a (ng/L): 6.70£0.72 vs. 1.00%0.09, all P<0.05].
Golgi staining revealed that with prolonged heat stroke injury, the number of dendritic branches in rat neurons gradually
decreased. FISH experiment showed that miR-206-3p and HSP90 ac A1 were co-localized in neurons of the rat hippocampal
CA3 region, with opposite expression trends. Furthermore, the longer the duration of heat stroke injury, the more
significant the difference between the two. @) In vitro experiment results: the neuronal apoptosis pathway was activated in
the miR-206-3p overexpression group, accompanied by decreased mitochondrial number and ATP levels, and elevated
ROS levels and mtDNA damage; however, the aforementioned trends were reversed in the HSP9Oa A1 overexpression
group. Compared with miR-206-3p overexpression group, neuronal apoptosis was inhibited in the co-overexpressing group
[cleaved caspase-3/caspase-3 ratio: 0.5240.05 vs. 0.94+0.08, Bax protein (Bax/GAPDH): 0.64+0.07 vs. 1.18 +0.11,
Bel-2 protein (Bel-2/GAPDH): 0.74 £ 0.08 vs. 0.42+0.04, all' P<0.05], mitochondrial numbers and ATP levels were
restored [ATP (umol/g): 46.88 == 5.15 vs. 24.42 +2.09, P<0.05], and ROS content and mtDNA damage were simultaneously
reduced [ROS (fluorescence intensity): 33.0523.73 vs. 59.72£6.29, mtDNA copy number (relative fold): 1.05+0.12 vs.
1.65%0.13, both P<0.05]. Conclusion miR-206-3p participates in heat stroke-induced central nervous system injury
through targeting HSP90a A 1, which inhibits promotes apoptosis; and impairs mitochondrial function.

[Key words] MicroRNA-206-3p; Heat shock protein 90aAl; Heat stroke; Central nervous system; Neuronal
cell; Cell apoptosis; Mitochondrial damage
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PEPIRECP X A2 R SE (central nervous system,
CNS) it H Rl st S 1 A KA A (3
3 TR G AR PR A BRAR L e 1 S OB /K i
P PN e 2 O A AR AN 1 A GO T, el s
FRN M i ) IR B e R B A 22 A
LR DI RE BTG, BOA N S B 2 oust T M 28
DIRE R DI AT — M 4
b0 I a A e i1 L S S O

PR 7 90 A1 (heat shock protein 90aAl,
HSPOO A1) S 2 I Xof [ 54 F) G B ST 7 o EAR

IEPCT, HSPOO o A1t e BS54 1 DI fiE, 10171
125 5 1 -xB (nuclear factor-xB, NF-xB ) £ 4 SiE 18
PR BEVE AL, TR SO AR AR B BRI AR e M
NTTHRA AN B S AR T A BB AL i 2
7%, HSPOOo AT JE (R0 £ 31829044 Iy HLiZ iR &
A (single-nucleotide polymorphism, SNP ) 25 55 5/~
ARH A 52 i ) AR, S AU R AR B
AR B P ELA DRV FH o SR, 7E SRR PR 3 1 33
X PR AT R A A TSR

VAR, 37y RNA (microRNA, miRNA ) 753 3
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54 28 R Ge e v i IR E T H 4 52 BT
/N RNA-206-3p(microRNA-206-3p , miR-206-3p ) £
FEE . IARSE P 2K Al AL b R Gk R, 2
SR IR A RE L s B AR
7, miR-206-3p 5 HSPO A1 1 £ Fh ey FI N B4 {5
S AR SRR AR R W T B A A [ 3R
FERFR PRI 7ERSF T 50T , miR-206-3p 5
HFIRFTRESE T TR I NS L (i HSP9OAT R4
PETREIRAE A — A ICHE “ 7 TP KT . MARIE 54
KL RERE AT IF AR S0 A 48 20 PR C e
JEIRAEIR T~ o (tumor necrosis factor- o, TNF- o)
20 142 -1B (interleukin-1B, IL-1B ) ) A 375 £k Kl
RGP 4A (reactive oxygen species , ROS) KA i, 1M
LRI ROS St — 3 NODFESZ 1A H 1 3(NOD-
like receptor protein 3, NLRP3) &4 /)MA , JE iU E LAY
TERUBAER , e FEONI] W e
I, [R] IR 5% 0 22 RAE -5 SRR D) HE B g 7 1~ 2
YIAH G I A8, XoF T 5 5 JL A EAC ok ) ot 280 S L
HEA 2 RRTE, AR RIE 54
LA D) BRI A 4 S5 ELAH B0 ] A 35
e th i : miR-206-3p il HHEFE ] HSPOOa AT, Jll
R 28 9 E RN LR A ) BEBR A, AT 2 1k R S5 B
CNS i3

1 #MBEFE

L1 RS

111 FEARLAHfE < BT F SE g Hh S AR 52
BLER bR R AL IR T4 (modified Neurological
Severity Score,mNSS )., JKiZH 2 1L-18 = AR &l
P 2=, K GPower B (version 3.1) #E174811H4%
RESIHT. BEE a=0.05, G831 8E(1—B)=0.8 1154
LT ) B/ NFEAS RN n=8. M IREE SRR nT
SEVEITE LB R 0] BE 1) Sh Y FE , AR SN R AR A
HKE n=10,

1.1.2 SCE sl 14 80 7 JE b It Wistar KRR,
TRFTHE 250 ~ 300 g, W Tt o 438 R A 50 50 3 )4
ARA B AL AT : SCXK (5)2021-0006, T A
Y SEe O 2 AT ol i o — N REBE M 52
FHEE CRTAIES : 2021KT007), FF4FA S0 50 sh 44 2
AT

113 FAGHREC CNS 51403 R B BUAL 2 e o 2R Ak
PR A KRR EE(0.6 g/kg) T 2 (30 me/ke)
JiE P JRR IR T 15 L R AR 761820 IR
Xof R R PAR B A T H 0 R K B TR

H(23.0+0.5) C BN (40+1)% MIFREE T FA%
OEIRAEFRTE (34+1) °C, NG AR AL 38, $p)
AR A2 K RS TR A T, S iR
JE(40.0+0.5) C | & (40+1) %, 55 BF 10 min
W1 RATHE . HALIR =40.5 CHF, A0 2 &R
IFRIE F05A , LAS AEFE 5 min W 1 70, KR BUILIR
IRF 42 CAERHIBOR I RIbRE " 7EE SRR
ST BEEIR B . A W SRR | 255 A
TSR BT A8 B3 S5 AN 158 S 56 s ) 1) 432
0L BEFEAR IR S A TAR R, BT
Bl R E S e R A T E

114 FRFEAR K vk

1.1.4.1  FRZTIREBRLIN : SR A mNSS P K
Bz shie s " dRiE s | e A L R
504 AT, PR R, U A R 22 D RE R A ™
1142 gl 2 E K s . b FE K BRI i Kz ot
Z125200 mg , P FA WA OB AT T i SRR
i BTG, S R E 24 h R R, Ggl
AEKE= (B —THE)/ B ) X100%-.
1.14.3 MEITIEA2IES « BUK B H 4 ik 20 21
(29 5 mm X5 mm X3 mm), 7R /RIEGL, HE%
T A FR AT B VA TRORE IE IR 5 L S R AR VA TR AR
CTERPE R FEIBLAK , 2K h U R, e A g 1 2 o
T N IRERIRE B X P2 TR 28 3 R L

1.1.4.4  SHE T « B SR 2124 100 me, 7K
Wl LR 22 vh (phosphate buffer solution, PBS) 2] Ji,
4.°CF 12000 X g 50> 15 min, BU 39, -80 °C F
1o R FH B G528 W (565 ( enzyme-linked immuno-
adsordent assay , ELISA ) F5:M fing 2H 23 24 1L-18
IL-6 1110, TNF= o IL-13 Al IL-17A 7K,

1.1.4.5 2 IE A A4 AL (fluorescence in situ hybridi-
zation, FISH ) SZE G miR-206-3p . HSP9Oa A1 SEFV :
BUEEE CA3 X2 (25 mm X 5 mm X 3 mm), £
5 | K AT R B T AR 2 e i
JIEE A K (20 pe/mL )7 4K 20 min, H] PBS R 31K
N 3% WEE-H,0,, #OGZE M A 15 min, PBS(pH
{8 7.4) IR SPRUE 3 UK B S BERAK KT 5 8%
PREHE 75 CHEIR/KIETIRE 5 min, SLAVE T 0 C
HR A, EOUEE DNA FREFAEPE S N 10 uL FRETIR
GRS I, B0, 37 CHEE 15 h; PEF4eA
W, 1 42 ~ 50 CHY 2 X FP TR EN SR thER T (saline
sodium citrate, SSC) F1 1 X SSC 4354 3 )G, KU
T 5 min ; FAKRBICH L ICHZPLR (neuronal nuclei,
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NeuN) LA (ab279297 ) FRicHZTT , 4", 6- —kFk-2-
7R HE 5| g (4 6~diamidino-2-phenylindole, DAPI)
HMIA% A O, 3R BT PO B TR H
CA3 XA TCAR BT N E ALE O -

1.1.4.6  SERSHENRE T U - RS B SE OV (reverse
transcription quantitative polymerase chain reaction,

RT-qPCR)#1 miR-206-3p 5 HSP90a A1 mRNA £
K PO LR L) 30 mg, BN RNA JH &
RNA (2 8 AR, B 5% eDNA, SREX PolyA fill
FEIEAEI miRNA, 5555 PolyA EEI) miRNA ¢DNA,
PCR [ 451 : 95 CCHUAEE 30 s 5 Bl #6417 40 M6
R 95 CAEME 5 s, 60 CiB K / HEMH 30 s (FRURTEL
RAEVNAFTT ) ; T la g L AR UEY HRE R
Pho SRA 2784 SRR L N R ih i S R 3K,

1.1.4.7 & H B EIIE S (Western blotting) 46
I HSPOOa A1 25 [ () FA « B S AL 212 50 me,

2 RIPA 24, 12 000 r/min (B5.02F42 8.5 em) B0
B, T, 8 R DN IO et e v vk o 15
HH, R R B 9 LM (polyvinylidene fluoride,

PVDF) i, 5% 4 1fiLiE H & H (bovine serum albumin,

BSA) & 4] 5 il A — 3T HSP9O« A 1 A1 3~ H i ik
i Z U (glyceraldehyde-3-phosphate dehydrogenase,

GAPDH), 4 CHFE 5 W VEfE MA Pl P de bz
BRE M G (immunoglobulin G, IgG) 2R 1.5 h,
FH Tris 2% #pEL 1% ( Tris-buffered saline with tween,
TBST) e 3 UKo b FH Tmage J 5K\ 47 K (R, LI H
3 5 2 GAPDH K B A HE AR R HIEE
Fika LR EL 3K,

1.2 RHPSEES

1.2.1 2% - KBS R 2o bk HT-22 1
TP T, K il & T8 B-27. 10% Jiti 4
M5 1% 58 %-55% X DMEM/F12 B55%3E,37 C |
5% CO, ¥RbE N H 3% JARE 4N B R 1 X 10°/mL, 4%
FIFE 6 FLAR IR .

1.2.2 YA 520 B A BE Ty i < K AR M o ks 2 Aot
a2l [ I Yt miR-206-3p A4 (mimic ) B X R
(negative control, NC) Fl1 HSP9Oa A1 1 Fik %5 20 55
(HSP90a A1 OE-NC) ), miR-206-3p i3 F k40 (Fh% e
miR-206-3p mimic F1 HSP90a A1 OE-NC ), HSP90a A1
1 FE A2 (ALY miR-206-3p mimic-NC F1HSP90« A 1
OE) Je byt R A (5% 9 miR-206-3p mimic F
HSP90a Al OF ), #% M5 5/ 44 522X (multiplicity of
infection, MOT) A7 50 4 & AR IR Y i K- A

42 CHARGFA I 2 h, FEE T 37 CIE# £
KIRE NI 6 h, #EHL RNA FIEE T 5 22505
1.2.3  KeliFeAR Kok

1.2.3.1 Western blotting Rzl i T-4H 5 HE H 235 - I
LN, TR () PBS TR )5, IMA RIPA ik 24
i, PR 1, J A B R e e iR TR 1.1.4.7,
1.2.3.2 BYTHEE N LR AR AL« f T
PR TCTE 2.5% I FERS WD 25 CTE%E 1 h, 1% M
ALK 11.5% WAJRFALEREE 1 h, PITR 22 0 e
K ARARNG W) 2 50 nm JEEHE , SRS IRt e Fo Ay
PRI AU e £, 1 38 ST HEL g 10 S S UM A, S o
Image J AT UG AT I £

1.2.3.3  SEIFOE RT-qPCR KA AA DNA (mito-
chondrial DNA, mtDNA ) #% D1& . #2400 fifs 51 DNA
P10 ng DNA Shihi , 2648 KBRS 1E5 149 i i bs
HE TR LA B (R PR 84 115 miDNA/ 4% DNA
FEAEL, P B miDNA $5 D144

1.2.34  FCHER LA ROS & &« BUfE 5 &
JG, DMEM 35 %% 3 %, A 10 pmol/L 2',7'- — 54—
KN E — LR (2, 7'-dichlorodihydrofluorescein
diacetate, DCFH-DA), 37 C## & 20 min ; DMEM J#
Ve 3 Uk, i A AR — (28 2 (dichloro-
fluorescein, DCF) 2 Y653040 , M€ ROS &1

1.2.3.5 A W) 2 635 A6 T = B 2 IR 7 (adenosine
triphosphate, ATP) %t : U Eh #2808, 2% ]
N 1X10/mL, ¥ R F R 96 FLEARAR
H£L 100w, 755 FL H 545 100 uL 55373, 50l
30 min 3 FEFLATA 100wl 2 676 405 PG I3 751
IR, SRS 15 min, il # A 6ES . EidE
HIHR B 1) ATP AnifE i il A th 42 AR A ROk
{5 SETHE ATP 40 i

1.3 Sit2#0 4« Wi GraphPad Prism 8.1 2R {41
PG50 B rE 8 AT & IE S0 6, L
BB + bR 2z (R+s) T, 2410 HUBCR FH B
BT, B2 W AR ] Tukey SR AL
KB K E o (E1R5E K 0.05, T G156 34 R U
oL a8

2 % R

2.1 PRSI

2.1.1 G R BUAZA Toh ThRE R «
TE X BRZH LA, FASH R A AR 20 K B mINSS 1743 il
b 2H 2R S K A N (3 P<<0.05 5 % 1), 3 HLFf %
PRI AT ] 2 SR T ke B, B T
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PRI REE TR, HAS K i K R DA
K, PRI o

F1 WAXRARIE S mNSS #E455

AR S KELE (x +5)

N SIL /IS mNSS 15 B2 K
AL M T0R) (55 (%)

TE X IR 2 10 2.00+0.67 70.69 +1.75
TG 05h 10 3204042 743441247
BT ZH 1.0h 10 470+0.48? 75.57+1.60%
20h 10 5.30+0.67% 75.99+1.49%
3.0h 10 7.10+0.74% 77.93+1.942
40h 10 8.70+1.06% 78.71+1.25%
50h 10 10.90+1.20% 80.51+1.59?
6.0h 10 12.70+1.57 82.37+1.88°

®2 WMAXBRAFERERREERIER (0 +5)

- SR TL-1B 1L-6 1L-10
4 5
ALl ME ) (gl (L) (ngl)
1EH R ZH 10 1.00+£0.13 1.00+0.10 1.00+0.11

1.73+£0.15" 1.40+0.15" 1.76 +0.15®
2.00+0.22% 1.994+0.21% 2.05+0.27*

UG 05h 10
BRI 10h 10

20h 10 2.54+0.30% 2.62+0.28% 2.55+0.252
30h 10 2.86+0.31%3.22+0.40* 3.15+0.35%
4.0h 10 3.44+0.41% 430+0.52* 3.55+0.39°
50h 10 427+0.54%5.60+0.67% 427+0472
6.0h 10 5.56+0.64% 6.70+0.84% 4.92+0.58?
N 5 TNF-« IL-13 1L-17A
A IS ﬁg%’%ﬁ (ngl)  (ngl)  (ngl)

T mNSS Sk RARZ DRSSy 5 5 0E % KR Heg, *P<
0.05 ; 75 A TCILIR

RS R (] 1), 5 158 X R T s, #4
PR TR 2 K FRUR 28 T 28 4 ik D, I EL R 4
SFHA 7  TR] SE A 2 2R D e e e I AR T
A TTEE I AZ B, X AT RE R A A T e AT A T A
2F I
2.1.2 PR SR 2 SUSAE PR P K B 52 M)
(F£2): HIEH N IR LA, PAERHpa AU 28 K B 28
AP IL-18 . IL-6, IL-10, TNF- o TL-13 1 IL-17A 7K
SEEEE I (F) P<0.05), I L G st (] 42K
PSS RIS A& CNS B35 B
SRV JEAE RNL, a7 1l PN A AR i e R O S 25 6L o

IEH X AR 10
I 05h 10
BRI 10h 10

1.00+0.09 1.00+0.09 1.00£0.11
1.574+0.14" 1.53+0.16" 1.484+0.17"
2.11£0.23" 1.72+0.19" 1.71 £0.18*

2.0h 10 2.86+0.32% 1.98+0.23* 1.93+0.22*
3.0h 10 3.73+£0.44% 2.55+£0.28% 2.17+£0.23%
40h 10 4.49+0.50" 3.01+0.39" 2.51+0.30*
5.0h 10 542+0.63" 3.72+0.36" 3.39+0.38%
6.0h 10 6.70+0.72" 455+0.53" 3.83+0.44"

IR AT AR AY 28, INF- o IR SR AT R - o s 5 1E % I
H#, 2P<<0.05 5 25 IR LI I
2.1.3 G K 41 21 miR-206-3p . HSP9OaA 1
FIRMYFZ R < FISH 5255 oK (K] 2), miR-206-3p F
HSP90a Al mRNA F 2 RIK Tl 5 CA3 X A&,
AR E AT 5 AE R 0 R LA, AP i A 2 i
£y CA3 X miR-206-3p 721k . HSP90a A1 fik 3Rk,
AP Ol , T 25 R D 3 O RT-PCR A
Western blotting 1IESZ T FISH SZEG45 % (& 3538 3),

TR

AEHX IR

1.0h

A \ R 5§ d s «__. ¥.
R g A PR X \ .

¢ g | . i e NI X A »
. g g @ b ENied 1L

6.0h

ol

B 1 JeBE TSR M G DB R R X IR R B S CAT XA 2 T HES AL 5 2 TR RG] 58 5B s 4 HLAE i
BRI, W SRR AT AR I 20 5 PRSI AR 20 B PRS0 £ 6 () 34, DR A 2R A et , L 3 Y AR S I R RN R AR B2, W SR i T T e

R A PATECR B TR
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IR AL
AE e A 0.5h 1.0h

ST
3.0h 4.0h 5.0h 6.0h

50um < D ' , 50 um

2 U B T WSS 4R BUIK ZH 2L/ RNA-206-3p (miR-206-3p) 5 #4K 55 25 1 900 AT (HSP9OQA D) SE AL I 21 858 64tk
HSP90x A1 mRNA 35, 4t (563 miR-206-3p ik, i O TOLAR T Z TR (NeuN ) (55 (ARiC BUAMIZ ST AN ). TE 54 EZL K B
MET CA3 XA ICA5HE 525 , M5 P4 1] DA BT 119 21 8 HSP90 A 1 mRNA {55 345143 7 , 45, miR-206-3p (5510055 HL kB, 4t 52 e X
WD o FEHRAREIL] 0.5 ~ 2.0 h #RZICN 2L HSP9Oa Al mRNA {5 52 Wisl 55 B A a4 65, 28 € miR-206-3p {5 5 - AR H 4t S etk
R, PR L85 5 AL E N 5 3.0 h 1 4.0 h Z145 HSP9OaA 1 mRNA 5 5 E— 2 H - 2o s S i 45, £ (0 miR-206-3p 55
LB ISR H I U R RIR G , £ 4 o7 X I B B4 22 5.0 h F1 6.0 h Z1 (5 HSP90a A 1 mRNA {5 S4B HAR TS 5 20 Ak o0 A , 4k (0,

miR-206-3p {5 53RN 5 EL ok 4 R ML DX, L e () AP LSRR 5o B SOt iR

IS T A i 41 21 miR=206-3p F54E = A
FEAMH] HSPOOaA1 F3A , Wi Z [BIAF 75 1R AE 1) 58 [
P FR, AT RELR S 5 #UR CNS #5 HERE

i Hh B i TR 4
EE SRR TI L Faxt sy
Shk AHEZH 0.5h 1.0h 2.0h 3.0h 4.0h 5.0h 6.0h FJfi&

HSPO0u AL (i D W B e s < 85000

GAPD! R A — — 000
7 : Western blotting 475 [ i 902 ED RS , HSPOOa AL MK 7 8
1 90 AT, GAPDH Ay 3-BAHA et Uit

B 3  Western blotting Rl ¥ £H K FRAS ] B[] 55
fiZHZ HSPOO A1 4 13515

x3 FWAHAXRAREERRKZHLS miR-206-3p

X HSP900Al RiALLE (x +5)

R . HSP90 A1 HSP9Oa Al #5[
4151 fi} 1] EJZ@?I m‘gﬂ?ﬁff’ mRNA  (HSP90 A1/
- (2744 GAPDH)
1T IRA 10 1.00£0.10  1.00£0.08  1.43+0.12

1.47+0.13% 0.74+0.07% 12140117
1.60+0.16" 0.67+0.06" 1.01£0.08°

M 05h 10
BRI 10h 10

20h 10 1.784£0.19% 0.57+0.05* 0.79£0.07%
3.0h 10 1.96+£021% 0.50+0.06" 0.67+£0.07%
40h 10 2.15£024" 0.38+0.04" 0.53+0.06"
50h 10 234+025" 0.28+0.03" 0.46+0.04°
6.0h 10 261+024% 0214002 0.34+0.04°

VE : miR-206-3p M i#/Is RNA-206-3p, HSP90a A1 A TEZE 1
900 A1, GAPDH 2k 3- MR H VWA U8 ; 5 1E 5 xR LR, *P<
0.05 ; =5 AR ICIHLI

2.2 RANZIREE IR

2.2.1  miR-206-3p I HSP9O A1 Z: 51 Ty ph 22 T4
T- (&l 45 3 4)+ Western blotting £ Il 2% 5 B/, 5
2SR B AR , miR-206-3p L FEALH A2 T
cleaved caspase-3/caspase-3 L {H Fll Bax 25 H ik T
55 Bel-2 2 3R (14 P<0.05), T HSP90 A 1
i FeIk g LR (R IR B BAR R (3 P<0.05);
5 miR-206-3p il FIR A L, Mo Feih i S st
JLH cleaved caspase-3/caspase-3 FUAE AN Bax TR 3R
IRIREAR o Bel-2 B EARIATHE (3 P<0.05),
miR-206-3p i i ] HSPOOaA1 3k, G T Lk
PRI T B 5 AN FEk HSPOO« A 1 AT AT &5 BH KT
IZE B A oT T

2.2.2  miR-206-3p Fl1 HSPOO« A 1 it Ty i 28 ek
TR K g A sZm < BB T SR s (& 5),
oz iR B HE , miR-206-3p i Fikdpl 20
e 2R AR R R /D, HSPOO AT 3 3k 2H £ i AR %k
TGN ; 5 miR-206-3p &L IR AL, el Fih 24
M CLR KRR . $27R miR-206-3p 7] figi it
T HSPOOa A1 ik, BB 2T bR W & il
A B ZRAAR R N 5 YK HSPOOaA 1 Fik M
1)) R R RS TR LN SO NTIE (= E /12 IR 87 A ALK 2
JCHi
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25k miR-206-3p HSP90aAl
fEbr AR IR KR4

AERF4)
I FRIBH

cleaved 17000
caspase—3
caspase—3 35000
Bax 21000
Bcl-2 26000
GAPDH 36000

T« 28 g4 I 3R U4 /N RNA-206-3p (miR-206-3p) £ #514)
(mimic ) PR IR (NC) FIFAR LA T 90 AT (HSP9OaA L) id Fihs
#EE (OE-NC), miR-206-3p i ik IL4% 4 miR-206-3p mimic Fl
HSP90a Al OE-NC, HSP90a A 1 i FIALH I miR-206-3p mimic-NC
FIHSP90a AL OF, Mg ik 2 A% Y miR-206-3p mimic F1HSP9Oa A
OFE ; Western blotting “A 2K [ 5t 9 3 B[ 56, caspase-3 A KA &
PR e S 21 B R R 2R 1 B 3, cleaved caspase-3 M i fL caspase-3,
GAPDH Wy 3-WH2 H s it Uit

4 Western blotting £l %% 41K Flifg S b 2ot h

JAT AR A
B TTHEATHEXES
FRixtbE (x +5)
N cleaved Bel-2
4151 #ij caspase-3/ (B?;/?%P%H ) (Bel-2/
E caspase-3 HH 7 GAPDH)
28 RN IR 3 0494005 - 0.60+0.07 0.78+0.08
miR-206-3p #LFIA4]L 3 0.94+0.08"  1.18+0.11% 0.42+0.04%
HSP9OaAl JH R4 3 026+£0.03°  035+0.03% 1.33+0.12°
Syt Feka 30524005 0.64+007" 0.74+0.08"
FA{E 71.608 66.863 58.110
P <0.001 <0.001 <0.001

28 A R ZH L YL RNA-206-3p (miR-206-3p) 41
B (mimic ) BIAEXT B (NC) IR 5O T 90 AL(HSP9OA D) i Fih
2B (OE-NC ), miR-206-3p 1 ik 4134 24 miR-206-3p mimic
HI HSP9OaA1 OE-NC, HSPOO« A1 i # ik 21 4L % 44 miR-206-3p
mimic-NC I HSP9O«A1 OE, 25 3R 35 2 144 Yt miR-206-3p mimic
H1 HSP90a A1 OF ; caspase-3 S R E MM DR &l iR 26 11 3,
cleaved caspase-3 Wi fL caspase-3, GAPDH “fj 3- B2 H 1B i &
T ;525 4R FRAL HE A, “P<<0.05 ; 55 miR=206-3p 1 F Ik HLAL,
bp<0.05

RT-qPCR K 45 H s (32 5), 525 k%t iR
ZHAH L , miR-206-3p i FE iR 20 M2 78 miDNA $% D18

B, i HSP9Oa A1 33 2 18 41 # 42 J6 mtDNA % U1
BEAR (2 P<0.05); 5 miR-206-3p i FIRAHI L,
gt Fe kM 22T miDNA # DIERFE M (P<0.05).

T A A SR ) & SR S (36 5), 548 iAo
FRZIAA L, miR-206-3p i FKIKLA #2550 ROS T+
1, 11 HSP9O A 1 1 IR 4 #1250 ROS F i AR (1Y
P<0.05); 5 miR-206-3p & F ikl AH L, Mt ik
FIZETE ROS 1AL (P<0.05).

AW R CIE RIS R R (36 5), 525 #iikx)
HRZAH L , miR-206-3p & FRIBAMZTT ATP % 1
Bl HSP9O A 1 3 F R4 A28 70 ATP & f 38 in (1
P<0.05) 5 5 miR-206-3p i FIEH A I, it Rk
HMZon ATP i (P<0.05).

DL LA ZE R, miR-206-3p fEfgIE i 3
HSP90a Al 635,155 miDNA 51475 . S8 Ak 107 38 )
FiE AR AT TR E HSPOO« A 1 35 1] i 2 ik
SBRBRTIRE WA 2T .

x5 BHEXRBIME t-DNA #0115

X ROS.ATP SELE (x +5)

4151 FEAS mi-DNA #% 1% ROS ATP

= (FIXHEED  (DOEsRE) (umol/g)
G UIN
oy 3 1.00£0.09  35.11+328 48.06+591
miR-206-3p a a a
\ N R +0.13 . +6. 42+,
k] 1.65+0.13% 59724629 24.42+2.09
HSP9O AT a a
\ : 57 +0. 5442, 19+7.
ok - 0.57+0.05" 18.54+2.07" 76.19+7.45
Hygkikg 3 1.05+0.12"  33.05+3.73" 46.88+5.15"
FAH 56.049 51.034 44.490
P A <0.001 <0.001 <0.001

T+ 25 A0 B 2H JL A L 3N RNA-206-3p (miR-206-3p ) F4
#1 (mimic) FIEXS IR (NC) FIRR T T 900 AT (HSPIOQ AT )i ik
233 (OE-NC), miR-206-3p i Kk 21 HH5 Y miR-206-3p mimic
1 HSP9Oa A1 OE-NC, HSP9O« A1 i & ik 41 3 #% % miR-206-3p
mimic-NC Fl HSP9Oa A1 OE, H5d ik 4 H 4% 94 miR-206-3p mimic
Fil HSP9Oa A1 OF ; mtDNA “AZRifK DNA, ROS MiitEA , ATP Ny
SRS 5 5 AR AL A, *P<0.05 5 5 miR-206-3p i #
KL ILEE, PP<0.05

SRR R B

5 BHTHET UL

T2 P RO AR AL 2 4R IR [ L5 YN RNA-206-3p (miR-206-3p ) #548147) (mimic ) B

"“C l!

YRR (NC) FIAR 86 90a A1 (HSP9OA L) i3 ks #i 5 (OE-NC) ) K B 4 28 A o P 2R (B BT TS S P 52 T o v
JL(A); miR-206-3p 33 FEik2H (F7 % miR-206-3p mimic F1 HSP9OA 1 OE-NC )2 kiR it /0 , 5% B ok 1A B G e i, U8 A Dl 28 5 2 (B )5
HSP9Oa A1 33 #3540 (FEH 4 miR-206-3p mimic NC I HSPOOa A1 OF ) Sk (AR i3 22 I 25403k , I RS AL 52 235 I (C) 5 Had ek (S8
Zt miR-206-3p mimic 1 HSPOOaA1 OF ) ZRI /A% miR-206-3p 1 kAR E JEBLEMIEAIER (D) BERHh - AR YL < 8 000
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PRI P B Y CNS THAEREAS , 2458 57 ™
IG5 75 ) 18 37 5 ) L 3
FIRAE AR R AR R G ehE " BT S S
Bt | BrEEAFRZ LI AR AT %
BH, SIS L 0 ol 22 R E V5 /NS T A i 1] 2 4R 1)
M1 B AL, HERIR RNA circhipk3 AJ ##4# Foa iR
i) M2 VAR5 A A B TR HSPOO AT
JEPHR R I RN AR P
KA /R T miR-206-3p/HSPOO« A 1 i 7] i1 i
DN 28 5 AE FNZ KL A4 T R B ik 8K sh A 2453453,
PRI RRAE TR . FEARIE I R B, R
P2 T REAR 5 2 B0 R I 4120 b S /K-
P28 IO 58 43 BT 25 0 KB HID 5 miR=206-3p
5 HSPOOa A1 5 i T K FifE 5 CA3 X HHZE T,
BEE PRI E] E K, miR-206-3p FY 2 KB T
151, HSP90a A1 FikBWiksAk . 1M miR-206-3p AJ
i I R HSPOO o A1 FYZETA , 2 5B v f ol
Lot T S YRR T A

miRNA JE—ZE WM/ N RS RNA, 7240
JL 534k AR T O B RGP | T hE S
R R B A P P B B
miR-206 {77 miR-206-3p Al miR-206-5p P FEZS
CA T IESE T miR-206 7 CNS FRAg1ERT, Hrp
miR-206-3p 18 15 o P54 2575 3% K 1 (brain-derived
neurotrophic factor, BDNF ) {5518 i ] 44 il i 1 i 28
KA ST Al e W], T miR-206-3p
FEIR T HE AU | s D A0 YR T B T AR
P miR-206-3p FFERZ 5 T Al G |
FIE S . AT B RARRAE S i S

S B 2 PR 1 HSP AR B8 e g, AT
A3 90 000 fY HSPOO 2 — b g BE A ST 8
Jo, FE R AR AT B AR M R A By TR
FEANEH . E A B (Akt) -HSPIO 25T ik
RO T Akt SR TG , R At PR BEIR 1k Akt LR
TEAR I A A S T A T HSP9O o A1 AT LA EL
FA5 G BT Ake WO , 7 280 SRS T4
JATAER,

R 5 A2 PRI ) — o ik 2 B, 6 it v 22
SR R R BT 2, ot m] B A
B It 2k % T P T e R I D, T S 8T
HRF LTI T, AR ER ], miR-206-3p 11
] A S S A T Rk

RNA (short hairpin RNA, shRNA) #{{f; HSP9Oa A1 1]
DI BRI T, T HSPOO o A1 i Fik AE S HEHL4N
AT Y AR o E K R A AR
T 20 410 miR-206-3p F ik TR . HSP90a Al %
IR FRAIC 5 Bl A P BB AT ZE K, miR-206-3p %
IRHEZEWE AN, T HSPOOQ A1 ik BWIAAL, 4
5 RSP S5 Western blotting 6 45 5 7, 5
23 B AR IR AR L, miR-206-3p 1 F IR ML T
cleaved caspase-3/caspase-3 L {H Fll Bax £ [ ik F+
1 Bel-2 25 (AR, T HSPOOa A1 i Feikdd I
W [ KA B R 5 5 miR-206-3p i ik
ZHAR HE , it FiR 411 E #2570 cleaved caspase-3/
caspase-3 A FI Bax 25 H £ IA (K. Bel-2 H
FIRT o FXECLE IR, PRIFHR 5 i 20 2 4 i A
T, AT e T &0 5 miR-206-3p 3 i 417 4l
HSPOOa A1 ik , Wi T Lk T %, S8 28
JCHG 5 AN 5k HSPOOA T W] A %5 BHL KT 122 18
%, A 2on R T

JRAT S = P 1 240 A0 %) B IATY i ol
IR / P T J S AR LR AL T 4 R PR 703, 1
— 2L IR 1 RE SN A I G S B 5 5, a0F 7375 5 Aol
MM 5. FEARTIFFE & B0, AR R B 41 21
FIL-18 . IL-6 . T1-10, TNF- o | IL-13 1 TL-17A 7KF
A it 5 AR A4 R[] A % 348 o, L P
S5 RN Z B SR A > . A SRR
18, mtDNA $5 DUBAS ] 520 2R R D g , 40 i v
miDNA $5 DR/ ] 51 25 2R R E I, I3 3o 22
AR S 2 R BIARAL 2L AR S i i S e A
L 33 3K miR-206-3p YT Th 20 Hh 4 AR
ORI ATP & 5 259 20, ROS A1 mtDNA 74 Jiir, 4%
INAFAE SR AR5 5 1T (R s ik 235 miR-206-3p Al
HSPOO A1 fY 28 T Hh 2 ki AR Rl it Sz ATP % 5234
BN, ROS B mtDNA Y53k /b, % B LI R34 347
BARZS T, miR-206-3p |31 HSP9O« A 1 #| 2E ]
Z 5T D e MR, B bR e
WAL,

A ST R, BRIFH R BRI i 21 21 2 R 4
FLPR 7 (40 TL-18 . TNF- o) Fhis 54 iR it b
27 (mtDNA $5 DL EE i . ROS B | ATP #E38) [7]
B B0, B 7% K 79 o B R T RE AR VIR 58 L
YERT. BREAEOFSERIT, 0% B (40 TNF- o) A] 155
LRRiR R ROS K=, ik ROS MR —4
POE NLRP3 SEARE /IMA S5 38 [, 0+ 28 98 i J
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TR J8— A 9K 5l 22 e 468 03 4 1 B B 38 20,
JRUE A FE 45 5 SRR ph 28 RAE G 5 kiR ) R s
TAE AR il 2400405 T A, e Rl ot S 5 B4
B IE M 22 90T - ZR R AR ROS-NLRP3 385175 il 78 i 1
IERSHEIR . B BAM 2 R S AR 5 2 Al 2
RS B AR ML, AR I FH 2y ]

25 TR, P2 ST 5 SRR T Al R 5 P
FREL CNS 1 i B BLG B 72 . ANBFIT S SRR,
miR-206-3p A GEIH 1 ¥ a1 10 ] HSPOOa A1 YK,
HEMAEHER LTI T, 35 SRR EL CNS 51
K. TEAR AR AT B R miR-206-3p A
AE 07 1) PR 45 T HSPOOQA 1, {HL 2 i oA 1 i XU e R
Pt - R S 50 48 2 ML Y 60 TR 5 1) T A ) O R
HEATURAIE 5 LA, A PN 79 S S0 B KRR i 1) 56
TEWATA FR G S TT R 8 . AR Tl fEitk—
ST FP A HSPOO A 1 HEF A= T I 58 A5 76 3| i 2%
[X (3'-untranslated region, 3"'UTR ) % 244, i i AL
G R L 50 S B O BRI AE sh 2 1mi
FIETHUH5E, G miR-206-3p/HSP90x A1 %l
TE RS P 2245005 T A L S s DR A A A R T 1
SR o
Flzge  FA RS A AT RS e
TEBTMAN T MRS R | ST 4K
RS2 3% s 0105 - SERGRFSE . R AR . Sei 4T 0238 . SEHGRIFSE
SRABHE 5 4% - SORETTIT . R R SCEE  JB « E
GEVTAIT 5 3k < AM0T / BRI . SEVROMT 5 AR(RER ¢ IAIRAIR T
S RSO AT P A HE P A 1
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