WG SIIREEEE - 20194E1 H - 514 - &1

PR P SR T TS P 28 R G IR Y T T

Bk IR, SR RA R S, T &

e

PR PR IFERGE 2 P 5 19 A B I RE S B, S I R ] 2R~ e AR I Ca B S R A5 1 e

TN (ERS) o ERS A5 AT B 26 0L A5 D908 67 i S5z by JH [ Pt 7 Bk S g« i A B 428 P I
WA T & I ANMLE T 5 2R I R AR R SR BIAAAE G R o JAER  ERSIRAR S | & 4 MLH T~ itk B2 2= FHE
P WFSE ERS AR 11T LI BORI6) 7R AEE Y L
KEEIA PIIBIG T  4HAR R T s XS 3 s salubrinal

RE 4SS R741;R741.02 XHtERIEES A DOI

10.16780/j.cnki.sjssgncj.2019.01.008

BRI, SKHEI, A, S5 T R CT PSR R GE R IR T RS [T]. R B S DI REE AL, 2019, 14

(1): 29-32.

P ZERAT RS 4 R ML 6 AN 58 4= W1 L (5
e R f AR SN A EAS 7S A ISl g T [ R A
1A Ty BE B A% . N 5T I ) 38 (endoplasmic reticulum
stress, ERS) 45 34 2 5 # 20 iR A7 M 9 1 & AR &
T o A2 SCHRFR WA BT JR U B I 4 AR 1) K
bl S E R RIS RO RER ., [FA
A SCTE 5 5 B ERS 76 5 8 401407 . Sl i 2k 1 43 47
Huntington #1574 (Huntington disease, HD) . /)N
figi 3355 22 1 (spinocerebellar ataxias, SCA ) 25k 1Y
RAR R ESAEM . BT, ERS I 4 T R
MR (Ravieti) 8% R FH TR 77 IRIRIG I B, 9F
AR AP YT 3% AHXT A 28 2R Gegeis i) 1 FH 185 £E 34
BB B , 17 4-PBA FH TR 7RI 1 M 45 05 K U
Hpr 2 REME e 15 2, Uk ERS T 7E
P2 R GUBEIR IR YT B AT 5% LU AR, PRt R
WML R GE P 5 BRS )26 28BS SLhith

1 ERS

A LIRS, oA J5T 009 JE e 74 5 JEE 2 1 410 7 4 B
IR 1 (inositol-requiring enzyme 1,IRE1) | I ZIs
JIE 2 B B R OBE PN BT Y 4 5 (protein kinase
R-like ER kinase, PERK) . & £ % 5% A ¥ 6
(activating transcription factor-6, ATF6) 43 il 5 4
FEAREE 11 GRP78/Bip MiZE & Ak TR IIRS . 240
W32 AR AR Ca> R S R S5 HE , — s Aot
EHSSTFHBEASE, 5K ERS.

AT 2R A2 5 | ) A 0 T 32 A — 4
#4: (DCHOP/GADD 153 % X 84 1 3 14 : P 5t 0 Py
B AR ORI & B U JC IR AR 2 4] IE BT, ATF6 %
LA WOE T 40 9 T B Rl CHOP/GADD153
ik, CHOP a4l 7311155 F GRP78/BIP Al
A PR T3P BCL-2 YR Ik, #B s 45 e H A, 55
PN ) R Y 420 EH 3 (reactive oxygen species,
ROS) , (FANAR L A AT, QINK 3 i : F IsF ] %
DA JBT O 15 B 2 11 TR 33X — A% 0 JBRSZ il L 230G

TRAF-ASKI-INK & & , i & 4 e i = . @
Caspase-12 il [ : Caspase-12 J& ERS F¢A 141 ¢ 8
FIR , 1% L) Caspase-12 KA I ROV, ek A= 4l
MIPET

2 {K5MERSHFS
21 REZLERS

MR G BUTC T T Y 2R 132 N i {5 5 R 28
il 2E A PN R T M , e e ELA A s P AR
[, HAB i 3 B AL HE AR S A A 8 A (R
b AL WAL , R 2R RV (3 B R
PSR A . 2 T 6 Ak S A N
O-WH T4, N-35 B SEREARAE N ST I rh kA 711 . 2R
P AR AL EA B A 3 - D2 11 o
SR ILIE B T8 AR A5 () 454 (1 F 2
W7, QWEAIB GG 198 2 AT KPR T
b FEA AR . @S S5ARNE S,

KB R V5T ERS &8 1 410 il 2 11 Fobi Sk g
WS, FERF ST A 2RI 1 mg/L AR 55 & 1T S 40 il =
A EWEAE P F 22 Bif 2 A 5 3R W B A T e B ]
R AR AT A BRSSOk
¥ b, K B W1 J5 ERS M & 1 CHOP,
Caspase-12 . elf-2a 3R ik 5 b & T i , [A] 0 5 45 B 4
15 1% %2 A 5 69 5 & [ (spinal cord injury repair
related protein 69, SCTRR69) 1 1] G115 ERS 47 ¢,
HAL ) AT BE S bZIP 2K B S H TR B
SCIRR69 H) 3B, BT LA 764 i 47 i - 1) 4%
A TRERAY THEMEROEE .
22 ##¥ FEXS5ERS

Y B A DA O I s LK/ P9 4 S F- ATP
TitE A0 M5 P BE | S 3k ILEE- 1,4,5- =i R A7 A/
555 (InaP3 ) M B, P DO 174y T 75 5 e 2
[ 3L 5 AH B /E F 431 1 (stromal interaction molecule
1, STIM1 ) /2 PN JE I 65 J22 v 1) Ca™ J&Z 4 , P I v
(RS 1L 3 = AN SEARGE R RSB . 5 2R T

EE B

LI TR WE
FFUR B BE A 22 N
BlAmdbag shz A1)
HLREHE s e 3
WAL Rl 063000
E£WHE

Wb AR R A
4:(No.H2015209112)
s A
2017-12-03
EIES

SIS
yxd69@sohu.com



30 Neural Injury And Functional Reconstruction, January 2019, Vol.14, No.1

N X H 5 Caspase-12 45 518 BUES B 12 4, R AR Ca™
TEES AR IR, 15 A A AR A B — D0 R D s R 53 , BT UIAH
K TZHE A, W BCL-2 P53, I B 4% 59 VI AL 4 i ] T AT %
Caspase-3.7 55, SECHM T,

BEGTEE N ZEHH PN 5T R (9 ATP AR A5 IR, KA gk
SNSRI R AT, RS N RS IEEIR TE4H
iy e 20 M LA SE ER'S , WA 20 g 4 BT A8 2 A 4
24,7 B HPE TR0, 8 1=K CHOP , Caspase-3 [ #6345 B 1.
IRV, B R N 2] FRIE ST ALY R B
2.3 & aBpkdrH 75 ERS

Naidoo" "¢ 18 2 M 7E 47 2 11 B e AR v R 29 A 173
P8 1R T A B T, K 2k AR 1 R GE AT V2 R R R R
(ubiquitin-proteasome system, UPS) i {2 iE 17 [ . H5i% R IT
B S5 1L R PN 0T 2 1) e R SRR SR iz R AR, B bRig i AR T
B TR R B

(5t UPS A1l 5 9% )32 i T 45 Pl ERS A B (1l e 57, &=
I3 KK S5 AN [ v 2 2 P A1 3 57 Eeyarestatin X < FRHF
Y M AT A 38, R A A W A 1 L R BRI 4 i ERS bRk AR
1 CHOP , Caspase-12 , Caspase-3 . GRP78 FH g FF =1 5 H 41l Jf 3%
PRGBS, T3] Boft 2% IR B ¥ B 9 18 Y W = 1k 2 11 LC3
1 Beclin 1 85 H kB8 _FR, Br LS A B &R e S | A 8
FI 9 55 — R fa A2 B F g, A 04 2 A6 T RE S ERS 38 5 H 1)
IRE1 .PERK ,Ca* 51 & WIS A 5 FUARMTEAR S0 AR
TV IS o 40 e e £ UPS 46 511 (MG-132) J& , K IRl MG-132
WEE T, AR TR T R . M2 KT 10 pmol/L
A, AT A LR A S g

115 2R AR 1 700 22 1 1 & s AR YT, AN R
TR e A M 9 A T 7 SR AR 1 S o Ceruti S50 BT S BT 20
L9 248 6 Aok 57 P 5 1 AT 60 7005 1T S 25 14 Caspase-3 1Y 356
b, ZE ML PR TR SR ERAR R R S A PR A YR YT
J7 THE LR L | (LR 1 BT 61 70 5 LA e U 24 e s
AT, e 2 R Sk, i LR 1 ) 0 A P 0 R A ZH 2
F14) 5 WA, i A TR 30, 2 R 1 A 10 390 ) S0 87 o
2.4 #FAEBER 5 ERS

ERS F140], IRE1 i i 87 V1% S N1 X @45 8 H 1(X box
binding protein 1,XBP1) % mRNA H— &, Pt i R 7e
BT I B R A R AT & A 1, AR A I N PR B AT . {H ERS
FEEAFAERT , TG AL 1) IREL # 55 Ms R 0 IR 7 2 32 AR OC I 7
(TNF-receptor-associated factor2, TRAF2) ,IRE1 5 TRAF2 —ji&
S INK, 5 S 4l 2 AR 120 XBP1 AT P15 B R 5 1
LR 53, R S PR R R IR A A P ) XBP 1 JE RS, A3/ B
A P 8 R [ i R 3 R A R R B /INERUIR IR Y R A
B TN EY, Ozcan 58 %& IAE /N BRI P9 £ 119 TIRE 1
oFR A 5 IEE /N A L 25 i IREL R T wkm ik
INK 5 B RIS

FRRBIER 5 1 % 114 P9 5T D) 385 428 1 200 S 0] T AL o) = 02 52 ] 19
T 25 46) , LTI08 B 110 DA P I IO 1) g8 2K A A s 3 1 i

J I P SRR T 2L Ca® W IR, FOMA 2 R 3T &, 51 R
ERS.

3 {K5MERS IR E A H
3.1 salubrinal % 2 ERS

PR IR 2 A o7 B, PERK 5573~ F1AB 4325, e 23 1) PERK
EATIPERLG N T elF-2aR 1L, BELIEZE 5 A 1, 22 S Py
BIE ST, 55— 5 TRARR AL 64 elF-20088 i T i PR AL % S R -4
(activating transcription factor-4, ATF-4) i) ik , ATF-4 X %1k
CHOP (C/EBP homology protein) &2 GADD34 (growth arrest and
DNA damage inducible 34) ()3 ik, [F]Hf GADD34 AJ {ff elF-2 o/}t
WAL, &M E O T RIPER IR E A, InEb 4 ERSIRE T
MIPAT . H AT CHOP J& anful S-S it & A P8 T i AL v AN o8
VR (B YORHE /R CHOP AT N Bid . Bim R A T-H A £
K IR TR A,

Salubrinal = 223 i i elF-20 a1k , BH - 25 4 5T 0 B
S ATC 8 TR P A B, i1 &% 2 ERSPY. Rubovitch %P 7E Xif
TAC /) B0 L2 i #5417 salubrinal 20 3% B, ERS #r 25 & H
GRP78.GRP94 & [ £ ikt W, A 3% /I B BEE K .
H i, Salubrinal £ 4 90 0 il 28 22 G B2 vh (1 b 2 O 9] B
IR ERS 1 BAE A Z i 2545 AT o TR, salubrinal i& )7 B
A R0 i 50 Y PERK -eIF2al-pha 263k , (f4P M2 200, 75
I E A% e, 38 5 salubrinal 397 Uk E% ERS 7] B 1E 32451/ B
A5G SR EZ DT
3.2 4- & T i (4-phenyl butyric acid,4-PBA ) & 3 ERS

411 it 4 73 FE P PERK  ATF6 . IRE1 =A™ ERS %423 1] i
5 CHOP 1y 357 (DPERK i fift /1 , B 1R 1L 11 elF-2a Pl J %
ATF4 J iR T 19255, JE il PERK-elF20-ATF4 & 54, {2
PEHTH T CHOP 195535 . QATF6 J& T — IS I 11, ERS I}
PO Y ATF6 #E AL IE S N F 45 G I RE G, &
EWrE— 0% CHOP., GIREL R T 1 KIS 11, IRE1 k1L
S5, FLAM I P A S5 R 55 TRAF2, B L IRE1-TRAF2-INK 5 , 3
& Nif{5 54> F CHOP. IL4h, A #5546 ili , PERK, CHOP,
IRE1 =/~ % Bk r] i S7 38055 CHOP , -t i A B 5200 #47% CHOP,
Vi i s

4-PBA # il ERS 2= 2Ll 1 L T ML : O ] CHOP (1) %
Ko RF/NERC UL SR T 10 mmol/L 1Y 4-BPA 4b B J5 , CHOP
Caspase-3 7 ik 5 FEAIX, /0o LA F4) 9] Tt B gl R B, [] Bof
Hofth Sk b ) s % B T 10 mmol/L 4-PBA /S REH 55 CHOP (1)
F2Ik {0 AT o HoA I 1, AN Caspase-3 ik k5| & 41
T, Oz RECIEREAR , N T b i R T &
RN R T

4-PBA AIAE MR IR YT R R 25, A G5 M A4 4
U A | Rancan S5 R PRI |32 sh DI RE B I 2647 M 240 FA
SN0 5 R AR, R B 4-PBAVAIT IO KRS RIA
SRR L A DI REVE A AE R i I5 72 h A Tt [Tk
HEJG R BN K2 S CHOP 64514535 72 h 1 4-PBA AbFHZH /) 3%



WG SIIREEEE - 20194E1 H - 514 - &1

AR AR, X W] 4-PBA XI5 1 Ml 15 40K BB 1R
JHo Yildirim Z£07% B 4-PBA 1T IFN I 2076 (A1 (7 25 L BEAL, 38 m
/N BRI Bt 1t DX 7 A 4 2 1 2L Ak, 426 1 2 B AL mT RS i
P 2 1 3234 40 HSP70  Bel2 AR 8 6 453 1 B 1 116 22 35 4 PS3
BAX AE M Zoo sk P4 . AR A 32 SCilik &k 3L 4-PBA
X SIS A YT B B S (R AR BE A AR L 3
AIRBSE: th TR Y sh ) HEUR RIS R o
3.3 BFEi 5 ERS

PR I R R 24 33% 114 2 11 AR 2R A T M 4 28 ok R v Al
AP 5t 25 R T L PR A %o 5 v ) AP S 17 200 A Py
K2125% ROS Z 541N & A BT &L". ROS & P 5T
AT R AR T 2 EAL S T3 % O 4R R T & il
T T i B , ol D B I 2R R S B U T
T B ik o TR DI RE S . QFEM P 5T ) Ca* P17, 48fk
IVERE I S ROS & J3E (14 BAUAE 5 A 5 9 Ca” SHAE , 7V AR ER:
55 ERS 5| & (19 2 M L4007 A 1% NB4 41 i 8 T A 5% P &
B, 45T ROSHIHIFHE nIHm S AN BT A Ca™ Fhy , IR A A i 1~
R B E TR, UA ROS 5 & ANIE T 5 Ca® Jeffiffy K02,

o IR T4 L RS R AR LR @ i i 0.~
T R P S A I, R B i At A A A I 1 A O SR A
JL, DAS e A= AT IRAERY T [ B RO R ] o B 2 R R M A IR
K BLUERS, & BLAEMR DRI K BRUSEHRL p ff FH o-BiE TR 5, S A
FHBR 2 BRAY A AR HLE GRP78 .CHOP W i R [ R, ) A
S IR FH o B0 3 T e BI5GB 5 98 S v /) IRE T 3%
IR IR L AT I o G S TR KT A0 B P CR AP T R S
ERS A B8R A, I HLAEIG PREETIRYT Th A RAFI I &
P

4 ERSFHMERBTRE

ERS T HlN H F #0128 RGeBIR 1R YT SR M : DI 2 ERS ¥ 5)
<3 hik 59 ERS 0] 43747 GRP78/Bid 2 1k W38, P4 I
o Car R BT, B B AR TS R (R, $2 i 2 41 T ERS 4K
U, AR 20 R T IRFE I T RERE . Wit ERS TR HRIA A
BN F G AE 02 RN S 2 RGP . QP ERS 5
KB A0 MR T . CHOP J&: PERK | ATF6 {5 53 B 1 N 01,
CHOP AT I HTIa 128 11 BC1-2 A58, 51 & N M
AR T, R fd ) CHOP 40011 351 7 i 239 4% 1 ERS
51 K& B 2B AT G A PR o elF-20 2 HAZ AN M 2R (1 Bl
YR IR T 22—, A LAt P Lk vl LA o) 2 1 5 A R, % ik PN I
IR 7, 3% AT RE NI R GG IRY T4 R o — ik 1R .

5 [ 0 25 50 BER) (FDA) U 7E 2013 4F 2 A 1E At i
ERS #lil 77] Ravicti 167 IR FZ G A A . 44 6] 4l i Buphenyl
(E FIRYT PR FEAE I B0 259 ) 14 J8AT R824 BE AL 43 e Al
Buphenyl 8¢ Ravicti 2 Ji , #& J5 F- 5% 4t Il 1] 2 J& Buphenyl 5§,
Ravicti H1 (4 55 — 259 , 45 5 5 7% 76 35 1 100 38 2K S J7 i
Ravicti 5 Buphenyl —FEA . 53 4b =Ii4E L3 FBAFE A & -
PEAT R IR RAIFSEIESE , Ravicti X =2 2 1 5 B K12 4

31

PEFIATRCPER . TSR ERS 1 FUR] i A T A (7 20k
VIR

ERS 5 H A 32  H T 45 sh P v ERS -S4
ZRGPIRI R R A R A , (H ERS T HURNG T A H
22 RGP HFAEAR 2 1) T B B0 - (D H TR 22 19 ERS BT
FR U T 25— 2R i i, i SEL I 5 — i DN 7 B 1k e A
BN, T BEL L A A AR R T, A MRSk A R (R AT, 25 1038
FRSEAF TS | BELIBT PR3~ A e A I B AR, S 4 i
VLR — R R . @ H AT ERS T B SN ]34 F 2
i SRR b (AP R BRI A 2 R GEBO H AT,
I HIF R IF A se 2 Wsh . T HUREAT W2 K A 45
A 08 T S 7R S BELI ) o B S R ) U XN [REB
TR A, AN TRDIRAS T B 40 B T o 2 vk AR T, g v R B A1
W RN RN A AR AR . Ak B RICR 9 ERS R
ACEE FO T AR50 LA BT 5 B BE AN AT . 2B
T[] - FR0 X AN [ 4 1 B 1) A i Ak B e ot AN A ], R ot
i S PEAT AR A SR A T 7 K S TR X ERS - FU5R (1 vk 2 E
Friiak, A BN S5 i I R TARIT R S itk £

JUE RS RIS LE RS BRI B A BRI B R Al
ERS 5586 22 A AHSCTE , (H ERS 5 R 2500 Z A AH ELAF
e MR Z 2. NI, W58 ERS HL S5 2P0k 2
I 5 2, % ERS BEA Tl nl i 48 R Gem AL SRR 1367 8
o

S22 3Lk
[1] Ganguly G, Chakrabarti S, Chatterjee U, et al. Proteinopathy,
oxidative stress and mitochondrial dysfunction: cross talk in Alzheimer’ s
disease and Parkinson’ s disease [J].Drug Des Dev Ther , 2017, 11:
797-810.
[2] Wemheuer WM, Wrede A, Schulzschaeffer WJ. Types and Strains:
Their Essential Role in Understanding Protein Aggregation in
Neurodegenerative Diseases [J].Front Aging Neyrosci, 2017, 9: 187.
[3] Park KW, Eun Kim G, Morales R, et al. The Endoplasmic Reticulum
Chaperone GRP78/BiP Modulates Prion Propagation in vitro and in vivo
[J]. Sci Rep, 2017, 7: 44723.
[4] Chen H, Yang H, Pan L, et al. The molecular mechanisms of XBP-1
gene silencing on IRE1-TRAF2-ASK1-JNK pathways in oral squamous
cell carcinoma under endoplasmic reticulum stress [J]. Biomed
Pharmacother, 2016, 77: 108-113.
[5] Chakraborty R, Macoy DM, Sang YL, et al. Tunicamycin-induced
endoplasmic reticulum stress suppresses plant immunity [J]. Appl Biol
Chem, 2017, 60: 1-8.
[6] At ali, X35 5t INFIR, 55 S 75 5 1A T 245 40 g 3% U251/TR
PRI il R A g 2R 0 LT 2 P B S0 e A . R 1L B2 B4, 2016, 37:
721-723.
[7] ChenY, Yong L, Lin S, et al. Identification of Novel SCIRR69-Interac-
ting Proteins During ER Stress Using SILAC-Immunoprecipitation
Quantitative Proteomics Approach [J]. Neuromolecular Med, 2017, 19:
1-13.

RIRGHOR R IITSE )] AR RS, 2010, 31: 303-306.

[9] BRARTE, e, frify B8, 45, Py 5T 00 o G 3 41l ] PI3K/AKT/mTOR i
P75 22 T 5 B 20 LR T A0 ML T 0], LR (B 2R
Ji), 2016, 37: 183-189.

[10] Naidoo N. ER and aging-Protein folding and the ER stress response
[J]. Ageing Res Rev, 2009, 8: 150-159.

[11] Horimoto S, Ninagawa S, Okada T, et al. The Unfolded Protein



32 Neural Injury And Functional Reconstruction, January 2019, Vol.14, No.1

Response Transducer ATF6 Represents a Novel Transmembrane-type
Endoplasmic Reticulum-associated Degradation Substrate Requiring Both
Mannose Trimming and SELIL Protein [J]. J Biol Chem, 2013, 288:
31517-31527.

[12] Xie J, Fang H, Shi Y. Single-prolonged stress activates the
transcription factor ATF6 branch of the unfolded protein response in rat
neurons of dorsal raphe nucleus [J]. Mol Cell Biochem, 2015, 399:
209-216.

[13] Z=MENK, 77, P IBELL. S I fol il J Ak 380 X6 o ke a9 2 452 3 PN Joe
I SO A D DA - 2 i [J]. XU BR800, 2015, 32: 336-339.

[14] FUAR. 28 BB 70 MG- 132 505 P45 190 o7 0] T e A 5 5 A I e
SR AR T WFFE[D]. 1 PH EERERAE, 2010: 1-45.

[15] Ceruti S, Abbracchio MP. Adenosine signaling in glioma cells [J].
Adv Exp Medbiol, 2013, 986: 13-30.

[16] Glimcher LH, Lee AH. From sugar to fat: how the transcription factor
XBP1 regulates hepatic lipogenesis [J]. Ann N Y Acad Sci, 2010, 1173:
E2-E9.

[17] Llorente IL, Burgin TC, Pérez-Rodriguez D, et al. Unfolded protein
response to global ischemia following 48 h of reperfusion in the rat brain:
the effect of age and meloxicam [J]. J Neurochem, 2013, 127: 701-710.

[18] Ozcan U, Sang WP. Potential for therapeutic manipulation of the UPR
in disease [C]. Springer Semin Immunopathol, 2013, 35: 351-373.

[19] Zou L, Li X, Wu N, et al. Palmitate induces myocardial lipotoxic
injury via the endoplasmic reticulum stress mediated apoptosis pathway
[J]. Mol Med Report, 2017, 16: 6934-6939.

[20] Akazawa Y, Cazanave S, Mott JL. Palmitoleate attenuates
palmitate-induced bim and PUMA up-regulation and hepatocyte
lipoapoptosis [J]. J Hepatol, 2010, 52: 586-593.
[21] Huang X, Chen Y, Zhang H, et al
B-amyloid-induced neuronal death and microglial activation by inhibition
of the NF-rB pathway [J]. Neurobiol Aging, 2012, 33: 1007.¢9.

[22] Rubovitch V, Barak S, Rachmany L, et al. The Neuroprotective Effect
of Salubrinal in a Mouse Model of Traumatic Brain Injury [J].
Neuromolecular Med, 2015, 17: 58-70.

[23] Anuncibay-Soto B, Pérez-Rodriguez D, Santos-Galdiano M, et al.
Post-ischemic salubrinal treatment results in a neuroprotective role in
global cerebral ischemia [J]. J Neurochem, 2016, 138: 295-306.

[24] Cao J, Dai D L, Yao L, et al. Saturated fatty acid induction of

Salubrinal attenuates

endoplasmic reticulum stress and apoptosis in human liver cells via the
PERK/ATF4/CHOP signaling pathway [J]. Mol Cell Biochem, 2012, 364:
115-129.
[25] Pinkaew D, Chattopadhyay A, King MD, et al. Fortilin binds IREl a
and prevents ER stress from signaling apoptotic cell death [J]. Nat
Commun, 2017, 8: 18.
[26] HIJEfeE, BEAF 37, fLal, 25, PR IR RS A sE T (0], Ml S
ThRgm e, 2015, 10: 230-232.
[27] Zhang W, Chen L, Shen Y, et al. Rifampicin-induced injury in L02
cells is alleviated by 4-PBA via inhibition of the PERK-ATF4-CHOP
pathway [J]. Toxicol In Vitro, 2016, 36: 186-196.
[28] Namba T, Kodama R. Avarol Induces Apoptosis in Pancreatic Ductal
Adenocarcinoma Cells by Activating PERK-elF2 a-CHOP Signaling [J].
Mar Drugs, 2015, 13: 2376-2389.
[29] Rancan M, Bye N, Otto V I, et al. The Chemokine Fractalkine in
Patients With Severe Traumatic Brain Injury and a Mouse Model of
Closed Head Injury [J]. J Cerebr Blood F Met, 2004, 24: 1110-1118.
[30] Yildirim F, Ji S, Kronenberg G, et al. Histone acetylation and CREB
binding protein are required for neuronal resistance against ischemic injury
[J]. PLoS One, 2014, 9: €95465.
[31] Azad MB, Chen Y, Gibson SB. Regulation of autophagy by reactive
oxygen species (ROS): implications for cancer progression and treatment
[J]. Antioxid Redox Signal, 2009, 11: 777-790.
[32] AW ER L, SKAMETT, TR, 5. b ML Rl Q= Py vt Sb: R4k
200 J P L NB4 20 AR [C). b w2 E R R,
2013: 357-358.
[33] O'Donnell VB, Spycher S, Azzi A. Involvement of oxidants and
oxidant-generating enzyme(s) in tumour-necrosis-factor-alpha-mediated
apoptosis: role for lipoxygenase pathway but not mitochondrial respiratory
chain [J]. Biochem J, 1995, 310: 133-141.
[34] T Bt 255605, TR, 5. o-Bi 2 MRS RIS A BP0 19 7 85k
K43F GRP78 Hl Caspase-12 F2 ik B 5200 [J]. i il 42 Bs 2 e 24 41z, 2013,
34: 82-85.
[35] V20 . e ISR 5 B - L PR DR LR 1A TRET A1 XBP1 #3852 1
[D]. 28 % K2, 2007.
[36] Listed N. Glycerol phenylbutyrate (Ravicti) for urea cycle disorders
[J]. Med Lett Drugs Ther, 2014, 56: 77-78.

(RS F40)

AVEANEAN A A A At EatEat LAt Fat Fal Ll Eat Al Lal Lat At Fal Fat Fat LAl LAt L at Al LAl Fat Fal LAl Fat Fat Al Fat Fat Al Lalt Lat Al Falt Fat Fat Fal Fat Fat LAl LAt L at YAl LAt Fat KAl Lal Fat Fat fal Fat Fat Fal fal fat Fal tal taty

(L4555 28 51)

[25] Lan X, Han X, Li Q, et al. Pinocembrin protects hemorrhagic brain
primarily by inhibiting toll-like receptor 4 and reducing M1 phenotype
microglia [J]. Brain Behav Immun, 2017, 61: 326-339.

[26] Zhang L, Li Z, Ding G, et al. GRP78 plays an integral role in tumor
cell inflammation-related migration induced by M2 macrophages [J]. Cell
Signal, 2017, 37: 136-148.

[27] Ho L, Qin W, Stetka BS, et al. Is there a future for cyclo-oxygenase
inhibitors in Alzheimer's disease?[J]. CNS Drugs, 2006, 20: 85-98.

[28] Samii A, Etminan M, Wiens MO, et al. NSAID use and the risk of
Parkinson's disease: systematic review and meta-analysis of observational

studies [J]. Drugs Aging, 2009, 26: 769-779.

[29] Chakrabarty P, Tianbai L, Herring A, et al. Hippocampal expression
of murine IL-4 results in exacerbation of amyloid deposition [J]. Mol
Neurodegener, 2012, 7: 36.

[30] Rosi S, Ferguson R, Fishman K, et al. The polyamine inhibitor
alpha-difluoromethylornithine modulates hippocampus-dependent function
after single and combined injuries [J]. PLoS One, 2012, 7: €31094.

[31] Desestret V, Riou A, Chauveau F, et al. In vitro and in vivo models of
cerebral ischemia show discrepancy in therapeutic effects of M2
macrophages [J]. PLoS One, 2013, 8: e67063.

(ARG - E 4t



