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[Abstract] Objective To explore whether edaravone protects cells damage via mitogen-activated protein
kinases (MAPKs) signal pathway, and which procedure of p38 be affected so as to add theories for AD pathogenesis
and treatments. Methods According to different drugs treated, PC12 cells in vitro were divided into four groups.
Negative control group: cells were treated with media alone. AD model group: cells were treated with 30 pmol/L
ABss35. Inhibitor control group: cells were treated with 10 pmol/LL SB203580 [p38 mitogen-activated protein kinase
(p38) inhibitor], 10 pmol/L SP600125 Cc-Jun NH2 terminal kinase (JNK) inhibitor], or 10 pmol/L PD98059
extracelular signal regulated kinase (ERK) inhibitor]). Low-dose, middle-dose and high-dose edaravone group: cells
plated for 24 hours treated with 30 pmol/L AR and co-treated with 20, 40, 80 pmol/L edaravone 3 hours,
respectively. The morphology of the treated cells were observed, the p-p38, p-JNK and p-ERK proteins in each
group were tested by the Western blot. The p38 mRNA were tested in each group above (only add SB203580
10 pmol/L in third group) by the real time PCR. Results (D The p-p38 protein was significantly increased in model
control group compared with that in negative control group (P<C0. 05). The p-p38 protein in the inhibitor group and

edaravone groups was decreased significantly (P<C0.05) when compared with that in model control group. The
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p-p38 proteins were significantly increased in the three edaravone groups compared with that in inhibiter control
group (P<C0.05). The p-p38 protein in middle-dose edaravone group was decreased compared with that in low-dose
edaravone group (P<C0.05). There was no relationship in dose-dependent manner about edaravone. Compared with
three edaravone groups, the p-p38 protein was lower than it in high-dose edaravone & inhibiter group (P<C0. 05).
@ The p-JNK protein was significantly increased in model control group compared with that in negative control
group (P<C0. 05). The p-JNK protein in the inhibitor group was decreased compared with that in model control
group (P<C0.05). @ No significantly difference of p-ERK protein concentration was observed in other groups when
compared with that in negative control group (P>>0. 05 each). @ Compared with negative control group. the p38
mRNA in model control group was significantly increased, and it was significantly decreased in inhibitor control
group (P<C0.05 each). In 40 pmol/L and 80 pmol/L edaravone groups, the p38 mRNA was significantly decreased
compared with that in model control group, and it still was decreased compared with that in inhibitor control group
(P<C0.05). The p38 mRNA in 40 pmol/L edaravone group was the lowest among three edaravone groups, and it
AR 35

could increase the p-p38 and p-JNK protein expression in cultured PC12 cells, but there was no obviously expression

was obviously different from that in 20 pmol/L and 80 pmol/L edaravone groups (P<C0.05). Conclusion

of p-ERK protein. These indicated that AB; 35 might activate MAPKs signal pathway, especially p38 and JNK, and
lead to PC12 cell damage. Edaravone could decrease p38 mRNA induced-ABs; 35 » which indicated edaravone could

5 46 %

protect PC12 cell damage via blocking p38 signal pathway in mRNA stage and protein stage simultaneously.

Hence,

it is promising that edaravone would be a new medicine for AD.
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#1134 SP600125, ERK 4111 i 5% & PD98059, 3 [
Sigma-Aldrich) &b 3, A 5 AN [m] 9 1 950 e i 45 40 i
SR FA 4 A, © B PEXT R 4L i B DMEM
FiFe 4 27 hs @ AD £ RLZH . ] 30 pmol/L
ABys a5 AL PR A0 A 24 by 40 ] 57 %k B < 4300 m
SB203580 10 pmol/L., SP600125 10 pmol/L,
PD98059 10 pmol/L 4L PN 24 h, @ 4K ik $r %
I L 40 20,40,.80 ol /L 4 ik 17 272 1 4b
L PC12 40 3 h. FEAA ABssss 30 pmol/L 3 [ 5%
F 24 h,
1.3 Western blot il & 7 & ik

FAMM T B 24 h J5 . 7% 55, PBS whik 2
WK, PR (2403 W (Fr PMSF) 2 B4 i 3485 11 . BCA
EHEREEAEHITEAERE, W50 pg EAEAR
16 100 g/L 40 B i Ml 50 /L ¥k 45 ik 98 47 SDS-
PAGE(EAZ RO HIK . REHEHFTHER R
it — 3 & I B (PVDF Ji§), 5% BEAg W5k £ 1 1 h
G S 5%4T p-p38 HLMA (1 ¢ 500) . p-ERK Hip & (1 :
500) .p-JNK Hif& (1 2 1 000) (£ Abcam A& F
4 CHE AR PBST P 3 K, A 10 min, /0
HRP #pic i — (1 = 1 000) (E E Abcam A #)FE
M E 1 h,PBST ¥ 3 K, &K 10 min, PEMEE
FH ECL % 52 57 % %5 8 O 1 52 . Syngene BE AR &R
SR AR R 2 45 168 55 1 K BE B, LA Bractin
NS B IF AR P X BE A B 1) 4% S Bractin K
HA L 1,35 T 1 5 9 & E 0 A R Gk
it
1.4 Real-time PCR #;ill p38 mRNA &%

W gk 6 FLAR A FL AR . JH RNA fast200 & RNA
o A B R S B IS LB RNA, 4006 56 B i D
Ao/ Avso WAETE 1. 8~2.0 Z[a], S )% 4 f b 5
S E BB H ARG RTE A A G M. p38 mRNA
B .5 -TCCTTGGAGCTGTTCTCGC-3', F
W Bl #. 5 -CTCCTACGAGCGTCGGCAA-3'
(217 bp)» Bractin | ¥ 5| #: 5-TCTTTGCA
GCTCCTTCGTTGC-3', F i 3l #: 5'-CACGAT
GGAGGGGAATACAGC-3', 4% B TaKaRa 7\
B R vl B R 10 L AR R ROV W, BT
B PCR X9, 37 C.15 min, 85 C.5 s, ¥
mRNA & # 5i ¢cDNA, PCR Wik % & SYBR®
Premix Ex Tagq 10 pL, ROX Reference Dye
0.4 pL,cDNA W 2 pL.p38/B-actin b FiE5[ 9
#% 0.8 pL,dH, O 6 pL, 83t 20 uL. PCR ¥ # 1k R
H7:95 CHIASM: 30 5,95 CAEPE 5 5,60 CiB ok /I

fil 30 s, P74 40 NIEER . KGR L B IA Y1 il
LSRR MZ . B 3L R 28R AR B
BILL Bactin YE AN S, L H I HE Ct HIK NS
BB Ct{H N ACt, B2 L) 27 2B TTE, I DL B %t 1R
4 p38 mRNA X £k 1,315 H e 44 p3s
mRNA [ FHX 57,
1.5 Sit®F&E

e H £ Fon. HREHEE 2508 M
Bonferroni 5 W W Lt 5% 75 125 L 85 b 28 40 () 040
o = 0. 05,
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FrZE 3 4 Y p-p38 &K 11 3 Ik T4 R R ek B4
(P<20. 05) , 5 & MIA 20 21 T A, vh i) s Gk
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Rl EAK ISR A A 2 R LG it 8 X (P>
0.05),p-p38 & HTEMIA 2 3 21 [a] TC W] fb 571] 42t 4K
2.2.2 pINKEZaxazx WK 2, S50
HOZH AR L AD BERLAH 1 p-INK 4 F 3R A 1 & (P<<
0.05) ;55 AD BRI Le AL, 410 ] 570 X5 BUZH p-JNK 2
Y 2 IR A (P <<0. 05) K 3k Fi 28 3 A5 & 4
1 pJNK & H I RIB S AD BAIH 2% 7 L5 1%
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2.2.3 pERK Ea#ms£R WE 2, 5
HEZHAH L - AD BERUZH 40 550 %o B B 45 43k f 22
4 p-ERK 13RIk 2 R TG0 17 5 L (P>0.05)
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& 3 AT 0L, 5 B BR 2 H R, AD AR A 4 1)
p38 mRNA & ik 15 i, 7 40 1 ) 41 19 p38 mRNA
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Fig 1 Edaravone effects PC12 cells morphology with ABys.3s treatment (Scale bar=100 pm)

A Negative control group; B: AD model group; C: Inhibitor (SB203580) control group; D,E,F: 20, 40, 80 pmol/L edaravone group
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Fig 2 Inhibition of edaravone on MAPK pathway in Ap,s.3s-induced
PCI12 cells (n=3, x=*s)
A P<0.05, vs. negative control group; * P<C0.05, vs. AD
model group; % P<C0. 05, vs. three edaravone groups; Yy P<Z0. 05,

vs. low-dose edaravone group
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Fig 3  Effect of edaravone on p38 mRNA in Ap,s3s-induced PC12
cells (n=3, xxks)
/\ P<C0.05, vs. negative control group; # P<C0.05, vs. AD
model group; s P<C0.05, vs. inhibitor control group; A P<C0. 05,

vs. edaravone 20, 80 umol/L group
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AR AT REIE 1L 2 M p38 FE R kBN p38 KiK.
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FIRWFEHN VLW AR X p38 R Ik MY 2
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e X AB SR — R A A b0 1 S 5 M g 1 T
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EE{ 81 G S SV e X E VI e S R (2
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MR GE B = B, B s MG B2 B S AR 5 L
VR B T AR AR G R R I 0T R 5 AR A B 2R BE B
p38 5l Y R JE ¥ AT (O I A K. 40 pmol/L
IRt R VR U R T vt 17 () A € 2 Sl - W 1
M. MAPKs %1 51 — A5 58 f——ERK # &
MERIR TR R E — e 2 B FR 7RIk W
NRE. TE AR Y B R 8 R K BB 48 0T, 1 T A
I T W J5, ERK K& & ik, AR Ul B .
Kimura 2559 55 #38 , 6-Demethoxynobiletin A] L
Ko PC12 404 ERK MBS 1k . 42 AD A5 22
I, Kawasaki 54 H NO B S E 500 KB AE
TE e 50 4 Jf 461 2, & B MAPKSs 9 3 /™38 % 3 % 7
WS A AP ZE BE % 1 1 MAPKs 18 B 6 4% 40 i 4
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