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. B FI TR EVE S (oxygen-glucose deprivation, OGD) i StHIMIZ SCANMMEGE . TS, &0E. HALR
PR R B T miR-190 [IE/ER . 735%  SRA OGD Ab3E /i B4 st HT22 4 @ 4 i 2y, AN R 77 i
(10. 30 mg/L) (IFESH AL HT22 4, 435K miR-NC. miR-190 mimics ¥ 4% HT22 4l /547 OGD 4:# (OGD+
miR-NC 41, OGD+miR-190 41); 435K anti-miR-NC. anti-miR-190 ¥ 445 HT22 45 i FH 3 %1 A 24 h, B )5 4T
OGD 4b# (OGD+ # %+ +anti-miR-NC 41, OGD+ 35 %5 +anti-miR-190 41); K MTT yAK M40 s e it K iR
T ARAG I A R T 2R SR ELISA y2 I A 40 i/ & -1P Cinterleukin-1B, IL-1p)+ i8R 3L R T--o (tumor necrosis factor-a,
TNF-o) FI7KF; KA 2,4- RESEIR . Ayk e AR I S5 (lactate dehydrogenase, LDH) G i B4 S A0 By
Fer il E ALY 3L EE  (superoxide dismutase, SOD) & &; KA qRT-PCR 745l miR-190 [HJ=RikHE; Western blotting 724
T EIE A 1 (Cyclin DL KBTI HIE B K4 -3 (pro-cysteinyl aspartate-specific protease-3, pro-Caspase-3). p21. i
TR E R IR R L R IRE A /KRS 3 (cleaved-cysteinyl aspartate-specific protease-3, cleaved-Caspase-3) & HAFIAE.
ZER  OGD nJ B & Ak HT22 4035 /1 & CyclinD1. pro-Caspase-3 2 17K (P<<0.05), FHEdifuT-% % p21. cleaved-
Caspase-3 2 /K (P<<0.05), JfAI#&m IL-1B. TNF-a FI/KF A LDH G (P<<0.05), B SOD & (P<<0.05);
ST BRI OGD i 51 HT22 4Hfui% /1 & CyclinD1. pro-Caspase-3 & F/KF (P<<0.05), FEAR4HMFET & p21.
cleaved-Caspase-3 K [1/KF (P<<0.05), FFalB&M% IL-1B. TNF-o [I7KF % LDH [#i&E1E (P<<0.05), JI# SOD & & (P<
0.05); OGD T B & F#{% HT22 41 fiidh miR-190 FIRIA/K T (P<<0.05), M ¥ %4 Al B &2 7 5 miR-190 AR iA/KF (P<0.05);
MiR-190 i K EXT OGD F-F M HT22 4. AT S0 KX AL RIBIAE A 5 3258 AR AR, #0f] miR-190 ik m)
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Baicalin alleviates damage of nerve cells caused by hypoxia and hypoglycemia by
up-regulating expression of miR-190
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Abstract: Objective To explore the effects of baicalin on the proliferation, apoptosis, inflammation, and oxidative stress of
neuronal cells induced by oxygen-glucose deprivation (OGD) and its regulation on miR-190. Methods OGD was used to treat
mouse hippocampal neuronal cells HT22 to establish a cell injury model, and different doses (10, 30 mg/L) of baicalin was used to
treat the cells. HT22 cells were transfected with miR-NC or miR-190 mimics and then treated with OGD (OGD + miR-NC group,
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OGD + miR-190 group). HT22 cells were transfected with anti-miR-NC and anti-miR-190 and treated with baicalin for 24 h,
followed by OGD treatment (OGD + baicalin high-dose group + anti-miR-NC group, OGD + baicalin high-dose group +
anti-miR-190 group). The MTT method and flow cytometry were used to detect cell proliferation and apoptosis rate, respectively.
The levels of IL-1B and TNF-a were detected by ELISA. The 2,4-dinitrophenylhydrazine color method was performed to assess the
activity of lactate dehydrogenase (LDH). Xanthine oxidase method was used to detect the content of SOD. The expression of
miR-190 was determined by gRT-PCR. And the protein expression of CyclinD1, pro-Caspase-3, p21, and cleaved-Caspase-3 was
detected by Western blot. Results OGD significantly reduced HT22 cell viability and the protein levels of CyclinD1 and
pro-Caspase-3 (P < 0.05), increased cell apoptosis rate and the protein levels of p21 and cleaved-Caspase-3 (P < 0.05), as well as
increased the levels of IL-1B, TNF-a and the activity of LDH (P < 0.05), reduced the content of SOD (P < 0.05). Baicalin could
significantly increase OGD-induced HT22 cell viability and the protein levels of CyclinD1 and pro-Caspase-3 (P < 0.05), reduce cell
apoptosis rate and the protein levels of p21 and Cleaved-caspase3 (P < 0.05), and reduce the levels of IL-1B, TNF-a and the activity
of LDH (P < 0.05), and increase the content of SOD (P < 0.05). OGD significantly reduced the expression level of miR-190 in HT22
cells (P < 0.05), while baicalin significantly increased the expression level of miR-190 (P < 0.05). The effects of miR-190
overexpression on the proliferation, apoptosis, inflammation and oxidative stress of HT22 cells induced by OGD were similar to
those of baicalin. Inhibition of miR-190 expression reversed the effects of baicalin on the proliferation, apoptosis, inflammation and
oxidative stress of OGD-induced HT22 cells. Conclusion Baicalin could promote cell proliferation and inhibit inflammation,
oxidative stress, and apoptosis by up-regulating the expression of miR-190, thereby alleviating OGD-induced neuronal cell damage.
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AF; RYIRARASES 1 (CyclinD1). KEIY)
[ 2 Bk K A& BilF -3 ( pro-cysteinyl aspartate-specific
protease-3, pro-Caspase-3). p21. JHALIIE 2L
R 1)K 4 Z IR & H KB 3 (cleaved-cysteinyl
aspartate-specific protease-3, cleaved-Caspase-3) #i
I H S E Santa Cruz AW ; BAR E ALY B
(horseradish peroxidase, HRP) Fric il 2EHi % 19G
— P EH FEE Abcam AT . StepOnePlus L} 5 )
£ PCR 1 H 3 F ABI A F); Multiskan Sky Fi
FRAE E 2£E Thermo Fisher 2A%]; FACS Calibur
MU AOE A 3EE BD AF]; DYY-7C HLKACH
Ji. DYCZ-24DN H H HJKk#. DYCZ-40 HLFE{H
RN A8 HI650 5.0 LI [ 5 R kA s
56 =AU R A FRA ] ; Nano-100 s 43 Y6 6 i
T A AU BRI A PR A .

1.2 A&

1.2.1 K% OGD 55 HT22 4 i i 37 40 i
PUHEAT, HT22 A% T A5 BER) DMEM 5%
FRIAN, BT 94% N2 5% COz. 1% O, 37 CH;
FRAANEEFE 3 h RN IE W IR, A 4H
kiR, HT22 4Hff (2.5X10* ANMmL) T 96
FLHR (100 pL/FL), K 1B 55 7= F 40 M AE xt B4
OGD #bFEf#y HT22 #HiffifEy OGD 4H . HT22 4Hjifa
SIS G AR EARE (10, 30 mg/L) A1
(B FRI 4k S 85 9% 24 h, 34T OGD AbHEEl, 43-Jlid
fE OGD+#%E KR4, OGD+ %+ =7l &
4. ZM Lipofectamine 2000 X7 B 45 7 7%
miR-NC. miR-190 mimics ¥ 4% HT22 4l f5 31T
OGD 4bFE, 43JlidfF OGD+miR-NC 41. OGD+
miR-190 41. 4% anti-miR-NC. anti-miR-190 #%
B HT22 4G, AN ERRERER 30
mo/L $E X IRRE TR Gk 415 7% 24 h, i#E47 OGD 4
H, 3 HefE OGD+ ¥ %-# +anti-miR-NC 41.0GD
-+ #2F +anti-miR-190 4.

1.2.2 MTT tlidiffriE s BOEA K HT22
4R (2.5 X 10* ANmL) H288T 96 FLAR (100 pL/AL),
B 12 h, BB IR L 3551 (102030440 mg/L)
G, WAL TR, AR EKRERAN
I3 R T AH T B R R S VA, Ak R IR 24 h,
SrRIIIN MTT 3 (20 pL/fL) JE4k8eR53% 4 h,
# L% N DMSO (150 pL/AL), a5 E 5 min
Jei N FH BB ARG 25 5L 490 nm WO (A) {H .
1.2.3 4B IR TR U HT22

HM NN T4 PBS BEIRAML, 37 EIE S0 500 puL
SEE R E R, B BRI TR S B 4 S
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JE R FACS Calibur 3t 40 H AN I % 2 448 it 17
T2,
1.2.4 ELISA &Rzl 28 PEAF IL-1B. TNF-a 17K
P %4 HT22 gifa i RIPA 2R )5, S
L (3000 r/min B0 5 min) 5.0 5WE FiE, R
F1 ELISA VA% PR IL-1B. TNF-o [7KF,
PR FE IR S U B AT A
1.2.5 AN EFE P LDH. SOD &% B
FHAMIE TR IEW, RA 2,4- AR Ak
K LDH [3E 1t o R FH S B VR RE AR -2 HT 22
Y, SR FHFEIERS SEALEREASI SOD s, ™
A IR S U kAT A
1.2.6 QqRT-PCR faill 211+ miR-190 [ 71k /K-F
K Trizol VE$2HL HT22 4R A RNA, N
Nanodrop2000c & 736G FE TH il RNA W FE J5
B T80 CHALRIKFENIRAE. 1M cDNA )&
EAF153] cDNA, LL cDNA AR 4T QRT-PCR
N, MNiAEZ: SYBR Green Master Mix 10 uL/#L,
IE 514 0.8 uL/fL, cDNA 1 uL/4L, ddH.0 #he
RZRZ 20 uL; M 2&F: 95 CTIARE 2 min, 95 C
AP 30s, 60 ‘CiEB-k 30s, 72 CiEAd 30 s, FLAE
40 k. KA 2722C35HE miR-190 (K3 U6)
FHXT RIS
1.2.7 Western blotting ¥l CyclinD1. pro-caspase3-
p21. cleaved-Caspase-3 F KL %41 HT22 4l
HINN 400 pL RIPA ZfEEAEIANLEE A, KH
BCA il R HKEE, | EH A 51317 SDS-PAGE
HIPK B, SR P S 40 Tl B — DA B (1
1000, 4 CH¥HE 24h) 5 - HiMBR (112000, =
HEIEE 1 h), Win ECL, W= ARG MH
Image J B A4 43 BT 4% 55 K BE AR o
1.3 ZitFEaE

KH SPSS21.0 Guit 2= iAo M s , v 2 FRk
PLX +s Ron, PALELBCRAMSIAEA t 1556, £
Y] ELBCR FH R R 2 7 2240 #1, DA P<<0.05 Ron %
FEB R EE
2 #R
21 ARIREBRERSEHX HT22 H0EFEEEZ M

xR EbEE, 10, 204 30 mg/L #EEEFA M
PAEE R IR E ZS, 40 mo/L B F 4L 4
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FER D FFL (P<0.05), LZWRIKIE, HiE)E
2926 KA 10, 30 mo/L A, WK 1.
2.2 EEHEX OGD AIBERH HT22 4AfRIEIEAN
AT RIS

x4, OGD 4 A {HF#fik (P<<0.05),
T % Ft+m (P<<0.05), CyclinD1. pro-Caspase-3
FE AT (P<0.05), p2l. cleaved-Caspase-3
HAKFTHE (P<0.05); 5 OGD 4llt%:, OGD+
WA R OGD+ B 1 il EA A B
(P<<0.05), T (P<<0.05), CyclinD1. pro-
Caspase-3 & /K P+ (P<<0.05), p21. cleaved-

Caspase-3 &1 FI7K- P&k (P<<0.05), WK 2~5.
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Fig. 1 Effects of different concentrations of baicalin on
survival rate of HT22 cells (X £s,n=9)
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Fig. 2 Effects of baicalin on cell proliferation (A) and
apoptosis (B) induced by OGD treatment (X+s,n=9)
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2.3 EZHEI OGD hIBiERK AT HT22 pR st F
FAE A AN

ExtiAbE:, OGD 4 IL-1B. TNF-a 7K
K LDH fiE TR (P<<0.05), SOD 4 & 41K
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Fig. 6 Effects of baicalin on cell inflammatory factors
induced by OGD treatment (X+s,n=9)
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Fig. 7 Effects of baicalin on oxidative stress induced by
OGD treatment (X s,n=9)
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Fig. 13 Effects of overexpression of miR-190 on cell
inflammatory factors induced by OGD treatment (X *s,
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Fig. 15 Inhibition of miR-190 expression reversed effects of
baicalin on cell proliferation (A) and apoptosis (B) induced
by OGD treatment (X+s,n=29)
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Fig. 16 Inhibition of miR-190 expression reversed effects of
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Fig. 17 Flow cytometric diagram of inhibition of
miR-190 expression reversed effects of baicalin on apoptosis
induced by OGD treatment
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Fig. 18 Inhibition of miR-190 expression reversed effects of
baicalin on cell proliferation and apoptosis-related proteins
expression caused by OGD treatment
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Fig. 19 Inhibition of miR-190 expression reversed effects of
baicalin on cytoinflammatory factors caused by OGD
treatment (X+s,n=9)
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