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Abstract

Objective: The purpose of investigating is demonstrated the effect and significance of NaAc in hu-
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man ischemic stroke by OGD/R treatment of PC12 cells. Methods: Establishment of OGD model:
treatment of PC12 cells with Anaerobic sugar culture solution culture solution as an in vitro model
of cerebral ischemia reperfusion injury; The protective status of NaAc on PC12 cells after OGD in-
jury was detected using CCK-8 colorimetry; Effects of NaAc after OGD injury on ATF-6 protein le-
vels in PC12 were detected using Western blotting methods. Results: After OGD injury, NaAc 6 mM
supplementation increased PC12 survival (n = 6, F = 70.10, P < 0.05) and increased ATF-6 expres-
sion in PC12 (t = 2.98, P < 0.05). Supplementation of NaAc 6 mM to normal PC12 reduced the ex-
pression of ATF-6 (t = 3.11, P < 0.05). On the contrary, after OGD Supplementation of NaAc 6 mM to
PC12 reduced the expression of ATF-6 (n = 6, F = 20.09, P < 0.05). Conclusion: After OGD injury, in-
tra-PC12 NaAc 6 mM supplementation exerts neuroprotective effects by inhibiting the expression
of ATF-6 signaling pathway.
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1. 51§

G 2 H (stroke) A Bk XL, A5 i I o A o R R i AR AR R, AR ERBE TR AR AP R ) 3 2 A
[1]o FESRIMAAE T, BT 400 b W R R 1 FE R 3800 5 AP R T RE 7k A VSR PG, B 2 4 5t
T2[2]e Tz 4R MO A0 TR0 S RE SN il 25 g 27 R AN 58 HH 7 THI[3] . 20 B AR 25 6L P 5] 76 P J I 38K
G—RHN T HIA[4] [5]. WRICRIN, il A A S /0 BRI ZH 23 A B 35 I JE 9RE AT P J5i X (Endoplasmic
Reticulum, ER) S # IAH K 73T [6] [7]. Bkid#4 3 [K1--6 B (ATF-6)2 P53 RCIR A1) — Rl AR S B 1 5T, B
SENRPPRIE @S 0 [8] [9]. WRFRM, Z5¥)nTi@id ATF-6 HIH] S8R A0 N it R R, 35 s
AU B A5473 « T T S Y 2 R AN (NaAC) 1F Dy — T Ji e i A R i 4 3 S L (A D« T TR 2R 4k 27 300N CoHR0
=Ny, EBNEVRGHERAE, 25 T8 2MREIERMT 2 E0 B, CEONA AR
P OCEE B AREL . B A=A 2R, B 1) BHEE A 8% 2) HER S REHK
gt 3) WEATERIGIN . T OB A TR AR EZ A A RIE, HIL O A &
BN A P BEIR B I B R AR AT . IEWIE LT, NS QR LKA 0.2 mM Aids, TTAE SR
A AR RSN, ZRREE T RN CBEGHEE A IR, NS LRRELATREMOE A & — R, H
R R SRR T I8 % o BEAT SCRRARIE 2 A TR 6 1) J 4 Mg T R Y s HE BRI 28 R PRI VB [10] . {H NaAc (1924
VIR 0 2 S A AR LA ORI oD o DR, AT B IR T BE BRI VE N — R T 259, e iET
B RIZF(OGD)YE PC12 #1451 J5 ATF-6 FIZRIE RIEM AR ER

2. M5 RHE
2.1, SCEAMPR

NaAc & H F# LA R E R A ] PCL2 4l B v B BBt gk B s ks 77
iX7f] DMEM-H-Glucose. % & - HE8 2 (100x) 2= 5B M Gibico A AL AR 2 M35 & MDY Z=75 2 7] 4 3K
]; CCK-8 I H b it Bioss AEVIH ARG AT £ haelFbras 4 H 32 E Molecular Devices A #]; ATF-6
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A& Affinity HURAFEER); p-actin WX ZEAEDFAR AT NS, —PEIL R ZEERH AR A A E
SC; PMSF. 2 A BEEREEHIH] A (All-inone, 100x) \NZEF AL E)RIFE AR AR ML, RIPA SRR HE L
HEAREVMHEARGRAH .

2.2. PC12 {ApatE

HEH PCL2 ZH AR MR EGER HH J5 SE RN F 21 37°CKitamh 25 2R, WORAAE i)
PC12 4 BB EISH 5 mL 5E& 73 (DMEM K35 + (AF140%0 0.10 FR4- s + AR5
0.01 HFHEBRIEA W) OE P . AREHREITIEAIELL 1000 r/min .0 5 min, F8 FiEH. X
55 mL S8R5, BB, 76 37°C. SR % 0.05 CO, K s s FE, 4 2~3 d
R LR, AR5 3 A H A& LIk E 90%HI HEAT T —P st

2.3. OGD/BE AR EYHI%

PC12 4Hfiuss5% 3d J, DABERRELZZ PBS it 2 Ik, Control ZLMAA FEAMI/ME, ODG 41
TN TEHEA BN - S8 5 K OGD ZH 41 il B T 37°C IR A RS 3 1 h (RS Hd B AR 43 %10.01 O,
+ TR % 0.94N, + #4153 %7 0.05 CO,)¥ Conrtol 41 PC12 4iff & T IEH B9 rh, FLFLH s, K
L B IR SRR T LTS B 3R

2.4. FHARAE

T 5T NaAc % OGD #iffi 5 PC12 4 2 (s,  SLES R RE IR 1) PC12 43 i Control ZH(IEH
FIE:F2) . OGD ZH(TCHETC AR FE AL FE) . OGD+NaAc 4L(TCHE LA B 2 I NIKEE ) 6 mM i
NaAc); A T B 78 B il RS 5 5 PCL2 4f - ATF-6 25 A& 251k, #5254 A Control 41(DMSO 4&
FE41). OGD/R 6 h H(EWHRIZFE 4 6 h); AW NaAc % ATF-6 7£1E % PC12 4Hfil b Rk irissm, ks
3673 i Control ZH(1E% ({55 72 ALBE), NaAc 41(6 mM K1) NaAc); A T HF5T PC12 4H il NaAc [
fnxt OGD #ifif5 ATF-6 Fik = AIgEI, H45L55 57y Control ZH(IEF 3G =ML FE). OGD 4l (TehE LA
IR TR AL FE); OGD + NaAc ZH(ToRE T A IR TN 6 mM KR I NaAc). 204k [ & B i il 4 78
OGD H45 6 h 1T,

2.5. SBIEENE LM (Western Blotting)

HHEATEAG 6 MFIRIL H RIPA ZRAEIK 2NN, F BCA VLI A N 8 H R,
e B R ANy B e, AL 10 pg ETHE BAEE, HIKERIEE PVDF I F, H 5% (wt/vol)4- ifiL i
12 18 5% (wt/ol) i i T- W5 7E TBST(# 0.1%TBS Tween20) 3} 1 i . 7E %5 NI H 60 204k, 7 4°C
5 ATF-6 )—du(LbBih 1:1000)0 &l 7%, F TBST #AiEYE PVDF I 3 ¥k, &Ik 10 208k, )5
EEIR NS HRP BBLH —HiEE 60 408k, F TBST WE Y PVDF i 3 Wk, &k 10 04, Hfk2E
RAGRFI MBI - PrikE S, H Image J AR A0 AT g &0, SR EE 3 IKHCE
fE.

2.6. CCK-8 tk a3k

Fife 96 FLAR 5 7R 3E, SRJGH PBS iE U —IRANAE, SALINAIREE A 10%[f) CCK-8 ik (18 fu = A=
L), EIEFATEROUIEE 4 hy BSOS I FLERE 450 nm AR FE (A IFiE— BT Sl
MUAFIE2R, OGD H4HA7iE K (%) = OGD /X /20 x 100%; OGD + NaAC ZH4H il /735 % (%) = OGD +
NaAC 41/0GD 41 x 100%.
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2.7. GiitFEAbE

ffi 1] Graph Pad Prism8.0 #f:xf Fr s 45 RAEAT Geit-A . HEHIELL ¢ £ s EAFoR, 241k
BRI LR R TT Z2 M [11], PIARSEAE A S0 AR A 6, 4L 18] 79 T3 L AR A LSD-t 36 BA P < 0.05
NEFEAG 2R

3. &R
3.1. NaAc ¥f OGD #ifafg PC12 47BN

OGD #ii i & INA NaAc J&, Bidf PCL12 il iAFE A AL L 1. %54 PC12 diiffih ATF-6 MG A
BEER, (n=6,F=70.10, P < 0.05)5 Control 414k, OGD 41 PC12 4 (/7GR RIEML, ZRH
Y245 (s = 10.89, p < 0.05); OGD + NaAc 4111 PC12 4 (4735 % 5 Control ZHAH B B 2 F# 1K,
75t B Gt 558 U (tieg = 6.40, p < 0.05); 55 OGD ZHAHLL, OGD + NaAc 4 PC12 4 ifd 1) 47 35 % B B Tt e,
R BRI #E N, (ty =6.04, p <0.05).

Table 1. The effect of NaAc on the survival of PC12 cells after OGD injury (n

=6,x/%, Xt5s)
%% 1. NaAc X} OGD {5 /g PC12 HBE7EERISZNI(n = 6, X/%, X+S)

5] RERTIRS
Control 4. 99.99 + 5.76,
OGD 4 57.98 + 7.50°
OGD + NaAC 4 80.20 + 4.92
E:n=6, x/%, X+s; ftF5 Control AL, “HRES OGD AL,

P <0.05,

3.2. OGD #if5/5 PC12 4Rffarh ATF-6 7K 34k

Western blot £l 25 3R B, AFT-6 7& PC12 4 i Hh N R34, I HL7E OGD #5519 PC12 4ii s+ ATF-6
22k 8. OGD/R 6 h #4115 Control 41AHEL, ATF-6 £ FEIE M & FTH(t=2.98, P < 0.05). XLekdhk
Hi ATF-6 /'S 7 OGD Ja4ififs. WK 1.

1.0 *
& _EO.S
\ > 8]
co«“o 060\ 308
$0.4
ATF-6 | — o
0.2
B-aCtin | e— — 0.0
> &
& F
OCo

Figure 1. Western blot detection of changes in AFTF-6 protein
levels within PC12 cells after OGD/R 6 h

[# 1. OGD/R 6 h [§ PC12 {AAfIA) AFTF-6 EHKETILH
Western blot &7

3.3. #\FE NaAc JIFE PC12 4R ATF-6 X8I
78 1E% PC12 488 in . NaAc 6 mM, Western blot il 45 5 3¢ B, 78 3% 37 A8 [5]15F [8] 1) PC12 4 e,

DOI: 10.12677/acm.2022.12101386 9585 I IR 2= =23t e


https://doi.org/10.12677/acm.2022.12101386

SRR, IR

NaAc 241 ATF-6 &5 3R IAKFH Control ZHAFE FRE(t = 3.11, P < 0.05). LIE 2. XL 368 7 NaAc
A DU IE R PC12 ZH A ) ATF-6 RiA &= FF1K.

1.5+
© g 1.0 -
o \Xévc g -7
. s
ATF-6 o — © .54
'_
<
B-actin  ce— — 0.0
} N
$
('0(\ é’bv

Figure 2. Western blot detection of the effect of NaAc on
ATF-6 protein levels in normal PC12 cells

[El 2. NaAc XTIEE PC12 #f+H ATF-6 FHHEKFHMAY
Western blot 43

3.4. OGD 5B #MFE NaAc 3 PC12 4Hfsh ATF-6 BIFXHIS0

7E PC12 41}l OGD 2 h JE# 3Rt i\ NaAc 6 mM, T FEEVE 6 /N 5 Western blot K6l 25 5 &
N, F4 PCL2 4 ATF-6 [RIAEH B ¥ ZH(=6,F=20.09, P<0.05); £ OGD6h J5, OGD 4[]
ATF-6 5 &5 /K FTF i (te = 6.33, P < 0.05); OGD + NaAc 4] ATF-6 & [ #ik/KF 5 OGD 41 L
BB (tsg = 2.94, P < 0.05); 5 Control L4k, OGD + NaAc 411 ATF-6 RiAME LT+, ZRHEAST
5 U (tse = 3.39, P < 0.05). JLIE 3, BT OGD #iffiJ5 ATF-6 KiA & T+, #M7E NaAc f# PC12 4y

ATF-6 Fikm &K,

4. e

2.0q
* %k
$??c» £ 157 -
O X ®©
o P @ & 1.0
)
ATF-6 = cmm— — l-}:' 0.5
= 0.
B—actin —— — — 0.0-
> P&
(\’é oo
oy 0(9

Figure 3. Western blot detection of the effect of adding NaAc
on changes in ATF-6 protein levels within PC12 cells after
OGDI/R 6h

3. OGD/R 6h fGIRA NaAc xf PC12 4K ATF-6 ZZH7K

SEE LM AY Western blot #&50

2R o — A ER A R . BORR R SET R SN, RIS AR AVE B MBE T 32 2
JEBEL, AH B AR KA E EORPRR[12] [13]. skl Pk 2e i 3 85% /2 44 [14], JERRLARRZ TeR e
FHIRZ O X Rk M- 717 [15] [16]. Mg A IR 2 oA 2580, RN AEA P TR . AR A 5Ly
Gl — R 7T, EAE A BT SRR [4] [5]. [RIRF s X PR SR A b S A i o WA 35 8L, R &
SRR R T X R 5 B AR LSRR, 5 A o PR S L7 TR AR R A AR A, AT E— 20 SR A SR 8 R
ifi[18]. whi b R AR, SR SR 2 SRR S i 1T ) 74 [19]. PRI, SR BRI
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P00 5 T BB IR PR X S A S A, S SR IR G 15 5 () 25 A R

K 22 T IE 408 22 B P J 9 7 S8 4 TR A e R R A AR FH[20] [21] [22] - 5T I B3 5 B AR
45 ATF-6. IREl-a Fl PERK %5812, BFFTERM], BREMI G KRBT LA BTN RI, ATF-6 £ik
JhiE, miR-211-5p BHEHEAMER T ATF-6, SREMZ LI TR ARIE[23]. B E4RE 7R W B 2R 2 g R 5 12
P E TORE 0 P T Y RO D% B 1 ATF-6 3RIA T+ iy, BLIR v 0d s T I ATF-6 ik KA A L OR4 15 FH [24] -
PR ATF-6 S H R I i i avis B AR KR, BRI (NaAC) FH S BETH 10 IR £ B v A iz s e
B VR R ) PR R T = 2 NaAC 1 4 i J I, 5 T e 1 140 00 % I I T Sl 7 ) BRI R P4 I [12]
TESRA B B Z RS T, BEIR SR v RE N S B A M EZRIE, *hARR L2 — B, AR
KR 16T 142 [25]. R W, LERFLEIRb G 5R T /N R BIPTM AR 71[26]. IF H., NaAc i@t |1 p53
TR PR AN R A PR IR AR AE[27], A T OGD #iif)i J5 1 NaAc % PC12 ZHfufs2m . Kk, %h78 NaAc
A RE AR LA i 2 R 9 T R R

MR PCL2 4iful: 7% J5 OGD MR4MERY, TEBH T NaAc X i il P 4543 /R ML . 1l 75
B fE, PC12 ZHM ATF-6 25 /K T-RIE A, #h 78 NaAc #ifi] ATF-6 Kk, {RidF4ipifeig. A
SCHRRIE, NaAc 7] LA E Hd i i i e B A Zm B, 38 & A 0 LBEG[25]. #h 78 NaAc I8 i) REidid fig
i p53 MR IE KM & Ry 1 H[25] [28]. NaAc I E A FIHI 2RE (2 2k 40 B =AU 555 2 M /E FH[29].
AL, NaAc 1] BEIE ] ATF-6 [ 1k SR JERE RN P 5T X REI,  Xof Fik e I P8 40 i e R B 1 o

SR, AR FRAMAFAE— LR PR I, Bk, BP0 55 0 WA 5% T ATF-6 AHC 1 R
BN R T B S Sl , 0 ATF-6/CHOP, ATF-6/AKT {55 EBRIGIE OGD/R i S & fifh. Hk,
Wik — I RN A To R RS AR AR S5 D708, R 23R PR A i —IESE NaAc X il A6 A R #h 4
PHYER . 25 LATR, NaAc fEA—MIRA RTIEMIEIT 2454, fERITIA T RIERE BEE N, EESEY
B 4k R

EHEUmHE

2K H AR 5 4 9T BT H (8217051911).
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