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Icariin protects HT22 cells against glutamate induced apoptosis by inhibition of endoplasmic reticulum stress
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Abstract: Objective To investigate the mechanism of icariin ( ICA) protecting mouse hippocampal neuron HT22 cells against
glutamate ( Glu) injury by regulating the endoplasmic reticulum stress (ERS) pathway. Methods The appropriate pretreatment concentra-
tion of ICA were screened, and the cell injury model was constructed by Glu (5 mmol/L) treatment for 18 hours. The cells were divided into
the control group,the Glu injury group,the low-dose ICA + Glu (L-ICA + Glu) group and the high-dose ICA + Glu (H-ICA + Glu) group.
The cell viability was detected by CCK-8 assay,the apoptotic cell was assessed by TUNEL staining, the release of cell lactate dehydrogenase
(LDH) was detected by colorimetric method, the change of mitochondrial membrane potential (MMP) was detected by JC-1 staining, the
cellular reactive oxygen species (ROS) was detected by DCFH-DA ,and ERS pathway and apoptosis-related protein content were detected by
Western blot. In addition, after pretreated with CHOP siRNA in the above groups,they were divided into the Glu + ControlsiRNA group, Glu
+ CHOPsiRNA group, H-ICA + Glu + ControlsiRNA group, H-ICA + Glu + CHOPsiRNA group. Cell viability, apoptosis rate, ROS content,
MMP level and apoptosis-related protein expression were detected. Results ICA had no significant toxic effect at concentrations below
10 pmol/L. ICA could significantly increase the viability of HT22 cells, decrease LDH release, inhibit cell apoptosis,reduce ROS levels, and
restore MMP in a dose-dependent manner (P <0.05). In addition,ICA down-regulated the expression of p-elF2a and CHOP after injury,
while increased Bcl2 level and inhibited Bax level (P <0.05). After CHOP siRNA pretreatment, the injury effect of Glu was significantly
weakened. At the same time, CHOP siRNA pretreatment could significantly enhance the protective effect of ICA on HT22 cells. Conclusion
ICA may protect HT22 cells against Glu injury by partially inhibiting ERS-induced oxidative stress and apoptosis.
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B BRI, T 4 C AR A7, BT LLUTC IS ) DMEM #% 5%
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YER , e e B 5 umol/L A 10 pumol/L FH F f5 &
SEHG . BfE BE AN AE A R 6 BR A L Glu #3455 4 A7)
ICA + Glu( L-ICA + Glu) 21 Fi1=5 7 & ICA + Glu( H-ICA
+Glu) 41, HRIEEE PRI 45 R 435145 F L-ICA + Glu
4N H-ICA + Glu 0K FE (5 wmol/L) FI i ¥k JiE
(10 wmol/L) ICA i 4k B 24 h 5™, fm A Glu
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AEFR 18 by X B2 DA A AR A JE I DMEM 85 77 2
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1.2.3  CCK-8 2k Il 24 ffu 7% # HT22 2 LA
2 x 10* 4/ FLEEFN T 96 FLAL, FE4L% 5 N E L. %R
1.2.2 JiiE b i, sk 9 56, PBS G248 vhk . 4L
A100 wWLTC L3 Y DMEM F1 10 pL ) CCK-8 X7k
B ,37 CHEE 2 h J5, T 450 nm K A0 00 5 WO BE
(opticaldensity,OD) , LAXFHRZHZE SR 100%

1.2.4 kG Zni LDH B # HT22 44
HELL 1 x 10° A/ FLIZR T 6 FLA, #52 1. 2.2 5 ik ab i
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DE WO . X R BB 1,

1.2.5 TUNEL QL0 /Ry T 40 K HT22 4L
3 x 10°A/FLEERP T 24 FLBAHIMEIIE H I35, 2.2
JrEAL S 4% 22 5 I 25 L[5 2 10 min, DA Triton
X-100 9 (0. 1% ) TEEIFE 10 min, 4% 34 IR
&o2b BB X 4 i JE 4T TUNEL 2 67 Jf il DAPL %
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20 min, JFRATCIMYE DMEM 5532 A 400 2 Ik, T
488 nm I A PN 525 nm K I A A0 I E 72 O 5
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eI
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R R
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A2 NG, LL S (P <0.05) , WKl 3a, Glu 42
i HT22 4fiffa v ROS [y 3Rk &, F B 4% (4 50
(P<0.05), ICA i 4b 2 0| & 2 B AL H 3R 5 &
(P<0.05), WL 3b, DhES5REE/R,ICA X Glu if5 %/
HT22 4 I8 bi (A A 5 B — e R E R

* . 5L bE P <0.05;#: 5 Glu

B3 ICA X} Glu iS5/ HT22 4455 5 MMP #1 ROS 7k #9550

2.4 ICA %} Glu # 5 HT22 fmpedify /5 ERS & A
1% 5 18 %449 % o)
FIXF F X AL, Glu 45 5 41 p-elF20, GRP78
CHOP 3k B 0 ; ] B 004 T 8 1 Bel2 F A, 2 94
T2 Bax EIE (P <0.05) s REKEE (5 wmol/L Al

10 pmol/L) Fy ICA i @31 ERS AUBE , £B N T
il p-elF2a. .GRP78 Fl CHOP ff) 33k, Bel2 ik,
Bax LIk, Bel2/Bax HETHR (P <0.05) , WL 4,
B ICA Al A5 Glu 5 HT22 4 ERS U
TASCEE F G M.

w  HAFRRLA LA, P <0.05;#: 5 Glu #4548 0k3,P <0.05; A . 5 L-ICA + Glu 204, P <0.05
E4 ICA 3t Glu iFSH HT22 4fahi{5 ERS F1E 15 S8 BV

2.5 Fpi) CHOP st ICA %47 HT22 mfedn Glu Hi4s 69857

5j Control siRNA # [t #, CHOP siRNA 2§ CHOP
HEFAY B ZFINH (P <0.05) , WLE] Sa, [, 5
Glu + ControlsiRNA £ 155, H-ICA + Glu + ControlsiRNA
ZH A5 PR (P <0.05) , 2 ifd TUNEL FH P S8 B AR
(P <0.05), 4il s MMP JK-P- B Fz5E (P <0.05) , 4ilJifg
ROS J&G PERE 55 (P <0.05) , WLIE S5b ~ e, [R]I, FEAR
CHOP F3A e A7 A58 1ICA XF Glu 545 HT22 41
Ja B E L, R BAEARXT T H-ICA + Glu + Control-
siRNA 28, H-ICA + Glu + CHOPsiRNA #H 48 it 715 14 i
MMP 7K-F-FH 5 (P <0.05) , 8 T3 F1 ROS 7 M FEAIK
(P<0.05), LKl 5b ~ e, IAh, Western blot 2% 5 i

7R, A 0 ICA il CHOP siRNA 7] Dk — 25 T
ERS #Hx 8 H (p-elF20. .GRP78 fi1 CHOP) & Bax B3
ik, B Bel2 B33k (P <0.05) , JLIE 5F, B
ERS 3 % 7] LB @454k ICA St Glu S HT22 34511
PRAPER

3 it

REE W Py NN 3 AN R E A3
T, ALEBEAR G i HH T 45 8 SR M 2ty
YT RS o BT P 2 TR G I S AR AL
3, AR S Z2 At 4 D 2R Bl LA R 22 o0 H g
Lo Glu R B AT PR 208 5, W Glu fiE
YIS 5% f Iy 5 P4 A RO 32 A% 368 e 32 240 M A g o
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a:CHOP & & &3k ;b: i i sc: B = % ;d . MMP 5K-F;e: DCF 3 5£.5% & ;. ERS(p-elF2oa., GRP78 #= CHOP) & 8 48 % & & ( Bel2

Fr Bax) F &M L
P<0.05; A:%5 H-ICA + Glu + ControlsiRNA 48 }t%:,P <0.05

* ;155 Control siRNA #8142 ,P <0.05;#: %5 Glu + ControlsiRNA 145 ,P <0.05; A : 5 Glu + CHOPsiRNA 48}tz ,

5 i1%| CHOP XZFEHRIP HT22 A& SRR

J¥ (0 Ga®" ) B AL UK i g on T
HT22 42 A AR AR /N BRI SR 2800, TR ke = s 17
Glu AR s T 0F9E Glu i AL B i
FH IR, Glu 38 1 58 4R 41 i 2 e 2l R e I, 53K
RIS G H RS 3 F ROS BRI ST, W
I, A B AR R AT M R SR I ek
PRZ AR 1 L R S AE (TR L, Bk E
R AU T 1 B0

ICA J&/NEERHE IR 78 ) = BLE VR UAY , 16 4%
BE 2 N AT 30K R R R T T
R MBS & B, ICA 5 A 8-S R 4
MR B RS, B i 2 2R A
U R | PR P 43 I R ek 5 0 IR I B R
aEtT) R AR ICA WM R SRR R 2 B
e, Li N HF TR L, ICA I8 2 M-o-f
EEEAMBERI S E RS A E A Tau, B E 2
£ 240 i I 2455 SR 0k R R AL 2R P08 B, A TR R
B 22 TOHT 2 R R 1 T N R
ICA 38 1 2 i [A] B A Glu A2 ARTE R FRAMARAE 5 AU rp &
PR PE T . R, ICA B 2 R 2 A8 30 8 15
SR, HXT Glu 75 T 0 Pl 2454 3 0 PR AT i A DL
PRI, 5T LA Glu T Ab B HT22 40 ffd #4) 2 484k 1 3%
FEERRE TR RS ICA XSS . 451

7, Glu(5 mmol/L) Zb 3 18 h A 5| # HT22 2 ifg 75 M
REAG DL K 04 T A0 LDH 43 6 38 i, 5 DL 7R #F 5% —
' R EE (5 wmol/L 1 10 umol/L) ) ICA
b 2 TN L A I AR T %6 R LDH BT i, 14
ICA HA P Glu 15519 HT22 40 T-1E A .

SRR IS AL AT B AL B IR AL A R = R IR
B ZE A RE R R R A L &
LRENTIE ) =R AR S X E N SR VAR =
PR I A 45, 0 IE R A AR o 2okt
BE/Z ROS = A £ 2 i, /& ROS i LA,
PRI 78 A58 493 5 25 77 2B i RO, o 2 3 3020 M AE
T2 JC-1 Rz F AR I 2R KA MMP ) AR
BEOERE . BRI, JC-1 BAELEL BAN, 7L
PRI SRR f5 L IC-1 M I LA RTE
NAETE, R g net. BT H LIS SO6 A
B S TR e TR 1 A2 B KRNI N oy L
7R, Glu By B35 5 MMP (A%, [F] i 5 | E 240 Mg 4 ROS
HEAR ICA Pl FRREA S0 % Fak B4k, il ICA HA
TWERIT R ROS HYZHAE™ , HE T 2 5 4B R 58 ) 2 o
PE, R FEII R A0 R TR

PERK-elF2-CHOP 2 ERS 5 B (14 8 #5538 % .
#EEVIRAS T ,PERK 5 GRP78 A H.Z5 540 TRAS ;24N
JoT W PN ) R B G 22 PERK fff 25 0300 , BRI 1L T
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Wy T elF2a, 3 _F 38 CHOP 2 7 ARE T T,
A WFFE3E 52, CHOP ] A i 300 il 470 08 1= 2 19 (A
Bel2) #1364k 2 Ff i 8 122 11 (40 Bax  Bak) & #% 1E
FI2T, gesh , ROS A S ERS 2 Glu #5201
TSN T B R A AT AE 5 0 TR O B R
MMP £ A 32, ABF5E oK, 2 ICA L35,
HT22 4 p-elF2a .GRP78 i1 CHOP [y 3 ik BH i (%
fiG, 17 Bel2/Bax FLAEIE I, DL 25 R UL, ICA BB
RUBEL T HT22 41 i rf Glu 5 5 1Y 48 Ak 1 08 2 1 %
ERS, #F— R bk ae , Nl 8 -k 4= 8
R, ASHE ST sIRNA e 5P 40 4 8500 43 F
CHOP J5,ICA (fEH B 3858 , 2/ ICA F 3t
& PERK-elF2a-CHOP 4 5 HT22 44t Glu i S 1
AL PRI T

25 I ICA AT DU 200, HoAE AL — 2 FE
5 AHIAN A ROS HEAR, S M4 ] ERS {5538 B %
T, B ARG e MMP 7K FF R 52 LD RE , LAV 40 1
T-A KRB 6) s sR00 , HBEARE PR IRAT S

E6 ICA it ERS @RI HT2 HREHT Glu HRGHIHLHIE
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