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COX-2) #IEH A MIFRIE, HFAEE R ERNS . 4R TR, B E (80 umol-L?) Bt &2 M ABy 515 F 1 PC12
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Baicalein reduces Af, 5s-induced PC12 cell damage by inhibiting the
JAK2/STAT1 pathway
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Abstract: This study investigated the mechanism by which baicalein protected PC12 cells from Ap,. ,.-induced
injury. PC12 cells were treated with Af,.,. (20 umol-L™) and the ability of baicalein to prevent apoptosis was
investigated by monitoring changes in cell morphology, Hoechst 33342 staining, and measurement of inflammatory
factors. Western blotting was used to detect the expression of the apoptosis-related proteins cysteinyl aspartate
specific proteinase-3 (caspase-3), cleaved cysteinyl aspartate specific proteinase-3 (cleaved caspase-3), proteins
involved in the Janus kinase 2/signal transducer and activator of transcription 1 (JAK2/STAT1) pathway, and
downstream inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2). The results show that baicalein
(80 umol-L*) can significantly inhibit apoptosis and the release of inflammatory factor IL-8 and TNF-a in ABys 55-
treated PC12 cells. Western blotting results showed that baicalein can inhibit the phosphorylation of JAK2 and
STAT1 and decrease the expression of downstream iNOS and COX-2, thereby inhibiting the JAK2/STAT1 signaling
pathway and preventing AB, ,--induced PC12 cell damage.
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HORX A 22 AR AT 1 P, R 38 R AR NN ) e B A
(B FE K . B-3E B & 1 (amyloid-protein, AB) UL
FAFN Tau 25 [ 50 B BR AL Bk W\ R /2 AD kAR 1Y) B 22K
fEe Horh, ABRUEAS B T T2 RS SR, iR Ui
T AR U A B, 5] S JE B ) 2 T R A
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(c-Jun N-terminal kinase, INK) @R 1k, [~ HE & R K
X7 IR 5 1§ 3 (cysteinyl aspartate specific proteinase
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A0 Janus RS T e T 1 AL S BOS T (Janus
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dependent protein kinase kinase, CaMKK) . £5 i £& [ 1
#PE 2 3R 1V (calmodulin-dependent protein kinase
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BRI E Bt JAK2/STAT LA 5@ i 1 /R o

MR

AR ORE bR B 4R A i (PC12 41
) W B R B g M T LR ().

AYMERFT R ('S 1220150711, S & 5>
2 > 98%) W) B B 5L AT DB BRA 15 ABos.qs )
H 1t 5t Solarbio 24 @] ; &k DMEM 15 37 & | i i 4
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], LR (DMSO). Y H L (B E e 3 (MTT) I
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4 M (inducible nitric oxide synthase, iINOS) ( 7% 5 :
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15 12375-1-AP) JAK2 (¥ 5: 17670-1-AP).STAT1
(%5 10144-2-AP) Il [ Proteintech A #; ik p-JAK2
(1% 5 3776).p-STAT1 (1% 5 : 7649).caspase-3 (1% 5 :
9665)-cleaved caspase-3 (525 9664) 14 H Cell Signaling
Technology 2 7] »

88 HF safel800 4 ¥ % 4x 4 \HF 90 CO, ¥

6 «Neofuge 1600R & =\ /=1 25 /0 Hl. (Heal Force 2 7,
1 [E); Nikon Eclipse Ti-S % 7 5 B & 8 (Nikon 2
"), HA); M200 £ I fig B bR X (Tecan 2w, i -1); &
AR 0L (I F s BigA R A F, H E); Mini-
PROTEAN Tetra H3k 1% .Mini-Trans-Bolt Cell 3} % EJ
% % % 4t ChemiDocTM XRS+ (Bio-Rad A ).

PCI2 MBEAYEESE K PCL2 41 g 2 F T 25 cm2ks

FEI, BT 37 °C.5% CO, B - f p B 5%, B3R 2 N
5 10% it 4 15 i DMEM. & 2~3 RAEMR 1k, #5410
it A K B B K AN 3R AT S S

DHEES5%RE KBELR NS NTAE AR 4l

(20 pmol-L?) M1 # %5 (40.60.80 pumol-LY) 41, #6435k
6 76 B 3 255 2K e ) B 80 pmol- LY JE T . 1E s 4H B 3
DMEM & IfiL 35 55 7% ¥, ABos.as 4L 1 I E 20 pmol Lt
ABys.55 1 DMEM JC fiLiF 15 771K, 3G #5524 h; BA R A
AR EE XS R 2 h, FIIN 29K E N
20 pmol-Lt AB,ys 5 1575 24 h, BRHL W B 3N E AL

YRR SFEMER DI Tt 1x10° A 13 2 K 4

B P T 6 FLAR 1, F5 40 i 2R K 50 A KR, %
COMH ST D AL B AN S, A6 5 BB T
S A AT,

YHREORATS RSN K PCL2 48 MRl T 6 LA, T
37 °C.5% CO, 3G = AH 595 24 h, #“ M 5452571

SRS Ik 8K 55 24 h, 4% Hoechst Bt (714771
& Ul B AT L 1, B LN\ Hoechst 33342 %k 4
500 pl, = iR #EE 4L (0 5 min, PBS ¥t 2 7k, T8 B %t
DB WS AN MR, S R R T

BFEREFHM SR BT AR I O i B w2 T P v

T 35 AT IL-8 Er R MR . YR IR RIE W, 1%
B U AR, F G AR ACAE 450 nm AR iE &AL
JEAH, HRHEARAE B 2R 13 AR IL-8 % &, 4L E 34

Afss35 /20 pmol-L

Baicalein/pmol-L-!

Bright field

AL, THECEIME

Western blotting SE36 4% & F ik 73 2H 73 79 4 H
PC12 41 g 24 h, Y 5 40, I I PBS ¥ W5 U8 2~3
W, IMNZLIRW (554 1% PMSF 1 10% 10x ik 12 fi 317
#1752 A W), vk EZ44% 30 min J5, 14 000 r-mint.4 °C
250 15 min, ISR 98 B AR E . BCA L E
FEHAES R, 100 °CEAZ M 10 min, & H LFEE N 50
ug, K F 8% SDS-PAGE #t i Fi Ik 73 25 8 11, #45, 5%
JBE Fi W K /5% BSA =i #2 R £ 1A 2 h, in X\ — L B-ac-
tin (1: 1 000). caspase-3 (1: 800). JAK2 (1: 600).
STAT1 (1:800).p-STAT1 (1:1 000).p-JAK2 (1:1 000).
iNOS (1:500).COX-2 (1:1 000), 4 °CH& A i & it 7,
TBST Ve 3 ¥k, 47k 10 min, 55 0 72 AR & B i 4
A W bR i 9 T (1010 000), TBST ¥EME 3 &, &K
10 min, V53 95 O 2 52 W 5, B A ChemiDocTM
XRS+ 8 Ji& A8 B 1 2% 717 3 — 347 B H, 16H
Quantity One % 45 R AT G it 7317 .

LA ZF o LI EHE U x + s KR, KA Graph-
Pad Prism 6.0 X 52 46 £ 48 347 Gu vk 52 2 By, 41 1R) P
K IR R 22 43 B 45 4 Dunnett's K636, P < 0.05 1A
NE GRS

ZER
1 BEEEN AL ESPCL2AME RN

VR R AT B TR0 4 B3R B, APy g HE i 35 T [
ik PC12 41 Hl 4735, v 20 umol-L™ AB,s 45 5 PC12 4l
U E 24 h 5, A FIE R0 E FHE2 4R 57.57%;
FH AN R 2 5 25 25 T Ak B 5 24 Re 3 Al R A7 0, v
80 umol-L* & % H {f PCL2 Al o fFih B E e/ 71
20.75%. TEULEERA b, W82 T 30T ABys.qs 114 PC12
AT . 28R, 5 AHMLL, ABysas 2l
(20 umol-Lt) 4 i B s o2, 40 B 4k 4 A2 5, 54y
A it VF T 55 R0 11 80 umol-Lt 3 % R AE ] 24 h
J&, e B S 5 T 2 B O G A RS, R T
THHMBEES (K1),
2 BEEEIF AL ESPCI2 WA

Hoechst 33342 Jeto 45 BB R, = HAH 40 iiZ 230
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AL Z A B I BRI A 650, Az, 2
HRASKTEAR, A7 LE2H PN AT LA R URDIR 2O, R
A TR I 2, 4 TSR (80 umol LY )5,
AR G855, %%ﬁ%%‘z RE S ] AB,s 55175 3 I 4H
FFE T (K 2A). 57 FLEL, ABysqs i caspase-3 Al
cleaved caspase- 37J(E'Z¢z%‘imj][] M THE R E
[% ik caspase-3 #ll cleaved caspase-3 7K °F-, i B % %5 &
REfE 3 caspase-3 /1 ‘F I PC12 4fi I T (&1 2B C).
3 EHEZEMH AL ES PCL2 B4 FERE F IL-8
1 TNF-a BYBEIR

N T B BN Aosas V5 T 1) PCL2 4H il 4 i
BR - B 0 e BUAR 8 Rl 1L-8 T TNF-a 1
MFEAR . 455 2R, 20 pmol-L AB,s 5 AT 2 0 1L-8

Afs s 120 pmol-L-t
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B
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® ¥

Relative expression of
caspase-3
8
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I TNF-a BT, T 3 25 3 fe 2
IL-8 Al TNF-a [R5 (1 3)
4 FEZRAWT APy i5 ST PCL2 4RE JAK2/STATLHI
E

KT L RN AL s 1755 PCL2 41 il JAK2/
STATL i % I /E H, 347 T Western blotting # W . 45
TR, ABos.os I PCL2 4110 24 h J5, JAK2.STATL 1]
TR A4 55 25 38 0, 177 3% 25 (80 pmol-LY) fE S 3 #0 i
JAK2 FII STATL IR A (K1 4), KA 2 ] DL 2%
) JAK2/STAT LS 5 8 B 1351k
5 EERIEIAL::FFPCL2 K IEAXER
iNOS #1 COX-2 By 5L

N T Be R A B 2 15 A LA JAK/STAT 3 #% +H
KPREE A IZRIE, K H Western blotting A6 3% %5 2 %}

:J:fl] %J Aﬂzs 35 1)'5 %lﬁ E/J

Afh s /20 pmol- LY -

Baicalein/umol-Lt - - 30
. 1

Cleaved - ) ikl

caspase-3 X

F-ACtn | S— A > )
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535 /20 pmol- L1 - + +
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Figure 2 Effects of baicalein on apoptosis of PC12 cells injured by Ap,. ... A: Hoechst 33342 staining (x200); B: Cysteinyl aspartate specific

proteinase-3 (caspase-3) expression; C: Cleaved cysteinyl aspartate specific proteinase-3 (cleaved caspase-3) expression. n =3, x +s. “P <

0.01 vs control group; #P < 0.01 vs AB, ;s group
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Figure 3 The effects of baicalein on inflammatory factors induced by Af,. 5. in PC12 cells. A: Interleukin-8 (IL-8) level; B: Tumor necrosis

factor-a (TNF-a) level. n = 3, x £s. P < 0.01 vs control group; #P < 0.01 v§ Af,s 55 group
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Figure 4 Effects of baicalein on the phosphorylation of Janus kinase 2 (JAK2) and signal transducer and activator of transcription 1
(STAT1) in PC12 cells induced by Af .. N =3, X £5. P < 0.05, “P < 0.01 vs control group; *P < 0.05 vs Af,; ,; group
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JAK/STATS {5 5 188 4 £H 1% 220 R T il JAK AT 5% [A]
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& )8k 445 % . Nevado-Holgado 2547 F g 1k
BN FASMERIE B T JAK/STATS {5 5 18 2 7 &5
s& AD 1R Rl 2 — o BF 70 % W8, JAK/STATS 15 5 il

B
Affre 35 /20 ymol- Lt - + +
Baicalein/umol-L-! - -
COX-2 HN—_—_A—
B-Actin WEEG—_—_—_I—— 12 }Da
ey 300
<
= * %
A=
2 200
o
(o]
27 of =L
3
1
Afhss (20 pmol LY - + +
Baicalein/umol-L-! - - 80

Figure 5 The effects of baicalein on the expression levels of inducible nitric oxide synthase (iNOS), cyclo-oxygenase-2 (COX-2) in the
PC12 cells induced by ABys 5. N =3, x £s. P < 0.05, P < 0.01 vs control group; P < 0.05, #P < 0.01 vs AB, 55 group
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8 0% 43 51 IL-18 TNF-o A1 1L-6 25 %8 E PE T FE T,
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M 440 i) 28 0 PR 7 1L-8 % i F 46 PE BB 25 (1 INOS Al
COX-2 [l 3Rk, f5e 2 BELIT 7 1 Z I SN o
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