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Ampelopsin alleviates OGD/R induced neuronal damage by regulating JAK2/STAT3 signaling pathway
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Abstract:Objective  To investigate the impact of ampelopsin (AMP) on oxygen glucose deprivation/
reperfusion (OGD/R) induced neuronal damage and its mechanism,and to lay a foundation for the study of
neonatal hypoxic-ischemic brain damage. Methods Neurons of newborn SD rats were isolated and cultured in
vitro,and they were divided into 5 groups: control group (AMP 0 pmol/L), OGD/R group,low dose AMP
group (OGD/R-+AMP 20 pmol/L),high dose AMP group (OGD/R+AMP 30 pmol/L) and JAK2/STAT3
activator group (OGD/R+ AMP 30 pmol/L+Coumermycin Al 10 pmol/L). CCK-8 method was used to de-
tect the cell viability of different treatment groups,the lactate dehydrogenase (LDH) kit was used to detect
the cell activity of LDH in the medium, flow cytometry was used to detect the apoptosis rate, enzyme-linked
immunosorbent assay was used to detect the levels of interleukin-6 (IL-6),interleukin-10 (IL-10) and tumor
necrosis factor a (TNF-a),the kit was used to detect the levels of reactive oxygen species (ROS) , malondial-
dehyde (MDA) and superoxide dismutase (SOD),and Western blotting was used to detect the expression of
apoptosis related proteins B-cell lymphoma-2 (Bcl-2) ,Bcl-2 associated X protein (Bax),enzymatic cleavage of

cysteine containing aspartate protein hydrolase-3 (C-caspase-3), tyrosine kinase 2 (JAK2), phosphorylated
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JAK2 (p-JAK2), signal transduction and transcription activating factor 3 (STAT3) and phosphorylated
STAT3 (p-STAT3). Results
centration of AMP of 5—30 pmol/L was not obvious different (P >>0.05), when the concentration of AMP

Compared with the concentration of AMP of 0 pmol/L,the cell viability in con-

was 40 pmol/L,the cell viability decreased obviously (P <C0. 05). Compared with the control group,the cell
viability, the levels of SOD fluorescence intensity,Il.-10 and Bcl-2 in OGD/R group decreased obviously, the
LDH activity,cell apoptosis rate,the levels of ROS, MDA ,IL-6, TNF-a,Bax,C-caspase-3.p-JAK2/JAK2,and
p-STAT3/STATS increased obviously (P<C0. 05). Compared with OGD/R group,the cell viability, the levels
of SOD fluorescence intensity,I.-10 and Bcl-2 in low and high dose AMP groups increased,the LDH activity,
cell apoptosis rate, the levels of ROS, MDA, IL-6, TNF-a, Bax, C-caspase-3, p-JAK2/JAK2, and p-STAT3/
STAT3 decreased (P<C0. 05),and JAK2/STATS3 activator was able to reverse the protective effect of AMP
on OGD/R induced neuronal. Conclusion AMP attenuates OGD/R induced neuronal by reducing oxidative

stress and inflammatory response, and its mechanism may be related to inhibition of JAK2/STATS3 signal

pathway phosphorylation.
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Xof SR 25/ FEE VE COGD/R) 5 5 1Y #i 22 5T 41 i 3t
Vid e Y . R BRI 2 (JAK2) J2 8 1 -8
TR TR R R 1) B B i 4 RE S R 4T A 1 A Ak Y
IR I v | R R = (I T R i O 5 s
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JG OGD/R i 51 g pf 2 e 4n i BEHL 4> -
BELH (AMP ¥ FE 4 0 pmol/L), OGD/R 41 (OGD/R
43, AMP i #) 8 41 COGD/R 4t B + AMP 20
pmol/L) s AMP & 5 & 41 (OGD/R 4k 3 + AMP 30
pmol/L) . JAK2/STATS3 # 1% # 40 (OGD/R 4t 3 +
AMP 30 pmol/L + Coumermycin Al 10 pmol/L),
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TR IR HAE FH B S M UEM s . i Coumer-
mycin Al F PR3 TF 0h By B &2 4 A HLZ0 A
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96 LA P, AL 110" AN 4HA, AR EE AMP(0.5,
10,20.,30,40 pmol/L) K35 24 h J& , 21 [ i 5% T 40
MaxFHR 4L (25 FHD L iImA 10% CCK-8 ¥ (10 pl) 7E
37 CHEE 4 h,BEFRXTF 450 nm Ab &6 (A,
FEHBEMMIE S (%) = (Apuran — Asp )/ (Ayw —
Auy) X100% ., H4l 6 MEE.

Bxf AL AR T OGD/R 44 26 40 i fin A 96
LA, BEAL 1X 10" ANif, 55 3% 24 h IS InA 10 %
CCK-8 W (10 pI)TE 37 CHEE 4 h, BARAL T 450
nm A0 OE L A E SR kR B R4 6
MEE.
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DL P<<0.05 AZERAZRITEE L.

2 % ES

2.1 MEITTHMMILE S 1 5 b4 T s e o8 G 58
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BF , A5 e i 22 ST A M 3 5 (P =>0..05) .24 AMP i
JE4 40 pmol/L B, #2550 40 M 7 J) B T B (P <<
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1 BOMEAET MAP-2 2R WARLBMERE(X200)

x1 REHE AMP Xt 48 B iE 1 B9 #0m (2 =5, %6)

AMP ¥ B (pmol/L) n 4 i 3 1

0 6 100. 0040. 00
5 6 99.9741. 26
10 6 99.38+2.61
20 6 98.42+3.89
30 6 98.1345. 38
40 6 89.73+8.37"

.5 AMP ¥R 0 pmol/L HE, " P<<0.05,

2.3 HAANMIE R RS b LDH W P rY 28 1k
53 B4, OGD/R 44036 J1 8 8 F [, 55 72 5
o LDH 3% M 8 7F 5 (P <<0. 05) 35 OGD/R 4 It
B, AMP fI5 i ) £ 41 40 B 3% 0 BH S A , a R SE
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B JAK2/STATS Wi 77 28 240 B 3% g W B 1%, 35 597
b LDH 36 W1 i s (P<<0. 05) . WLk 2,

=2 FHEMMFENMEFES LDH FEMHNTN (2 £5)

21 51 n LG 1 9 LDH(U/mL)
Xt R 20 6  100.0040.00 49.39+9.73
OGD/R 41 6 56.3745.18"  185.26418.97"
AMP IG5 5 41 6 77.4846.397  136.47+13.587
AMP = 5] i 41 6 85.36+7.197  98.61+8.577

JAK2/STATS #7141 6 62.6845. 27% 158.29+16.24%

WS EAE, T P<0.05;5 OGD/R # L% .7 P<<0.05; 5
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OGD/R 41 6 39,6845, 17" ' ! (X10*) (U/mL) (U/mL)
AMP 5] 1t 21 6 21,4744, 627 X HEA 6 22.83+1.68 11. 0541. 59 57.29+7.13
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St BE L MDA 7K F- B 8 FF & . SOD /K F B 8 R AIX
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2.6 SAMMRENTFKFEEL SXERA L.
OGD/R 4140 11-6 . TNF-a 7K - B & F+ & , IL-10 7K
SR i B AR (P <0, 05) 35 OGD/R 4 %, AMP ik .
T B A T1-6 . TNF-o 7K F-BH 58 F &L 11L-10 /K F
Bl TR (P<<0.05) ;5 AMP &l 4 i . JAK2/
STAT3 % 7 41 40 Mg 1L-6. TNF-a 7K F B & F+ 55,

WS R, P<0.05;5 OGD/R #HH# .7 P<0.05; 5

AMP & R 41 e #, & P<<0. 05,
x5 ZHEHMBRIERFKFEWL (L5, pg/mL)

2151 n 116 11-10 TNF-«
Xof FRAL 6 38.51+6.68 21.09+2.68 1.7240.27
OGD/R 4 6  85.92+7.53" 5.26+0.93" 3.8240.61"
AMP fiG5 440 6 61.49+7.387 11.85+1.407 2.56+0.577
AMP &5 241 6 43.71%5.937 16.63+1.727 2,210,487
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OGD/R 21 4 iff Bax, C-caspase-3, p-JAK2/JAK2, p-
STAT3/STAT3 & H /KB & 7+ &, Bel-2 & FKF
B AR (P <<0. 05) 35 OGD/R 4% AMP . 5
F B 4 M Bax, C-caspase-3. p-JAK2/JAK2, p-
STAT3/STAT3 & 1 KV B & T B, Bel-2 2 FHIKF

B 5 FF 5 (P<<0.05) 3 5 AMP &7 & 41 L8, JAK2/
STATS3 ¥ 1% 7 4 4 }ii Bax. C-caspase-3, p-JAK2/
JAK2,p-STAT3/STAT3 /KB & %55, Bel-2 & H
KB 5B AR (P <<0.05), WL 6,14 3.,

*®6 BHMMEERIEKREEL (2 £5)

il n Bel-2/GAPDH Bax/GAPDH  C-caspase-3/GAPDH  p-JAK2/JAKZ  p-STAT3/STATS3
it e 41 6 0.98-0. 08 0.58-+0.06 0.6440.10 0.33-40.05 0.4640.07
OGD/R @ 6 0.56+0.06" 1.1640.18" 1.58+0.21" 0.94+0.15" 0.92+0.11"
AMP {5 4 4 6 0.75-40.09% 0.8340.147 1.0240.117 0.54-+0.087 0.6840.067
AMP & 7 5 21 6 0.8940.107 0.6940.107 0.7940.097 0.4240.077 0.5640.077
JAK2/STATS3 i i ) 41 6 0.64+0.07% 0.98+0. 12% 1.2640.13% 0.82+0.09% 0.81+0. 06

T SRR L, P<C0.05; 5 OGD/R 4 1b# . 7 P<<0.05; 5 AMP &Rl lb# . “ P<<0. 05,
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HIE J8 97 7k, R0 U5 2 34k — FoBn 9 76 97 9w
o i3 M e T, IR &2 i 2 T R AR E X R
M, OGD/R 551 #h 2 o0 40 M 3% 1 F F%, LDH i
M e AT R . K OGD/R & 38 4ot 4
ML . AMP & —Fh R SR A7 AE T %45 L K SR L5 32 A
B2 TP 28 BT AL S, LA PR N B P R
BUIES HC A P IE TOR R 2 R A AR TR MR A2

pHYY, CAE PR, AMP X OGD/R 7 5 4 #i
2500 40 M B0 A B B R P VR L 2R A AT K R
AMP BEM# OGD/R 55 1 /N BUR 28 50 20 i S Ak 1
B . ABFIE 40 8%, AMP fig#5 OGD/R &
R P2 T AN LTS ) T B BR AR LDH 3 4 R R 8 0T
YA TR 5 DA GE A L, 42 R AMP BB D b 28
JCAN A

FAE VRALIEAE OGD/R 3 A AY s 461 405 1 A
25 AR | AE T, OGD/R 5| % i 2 70 40 i &
bR G5 2% flir, JF 5 T 4 RE SR R R 28 o0 40 i U
- KBS T, OGD/R S 9 #2558 40 . ROS
PR MDA, IL-6 ., TNF-o 7K FF 55, SOD.IL-10
IKFBEAR, W OGD/R 2 1 Bl #2500 40 i & AE Efk
N7 ORI 9 iE SR Fi 26 8 G 40 I R A0 & AE
o, WM& T 2 HIE fit 6 2 0% M A4 J g %
B, 408 T AH S ER Y SR R A O R A BE T
FIFRE T . ABFSE T . OGD/R 55 190 45 T 40 iy
Bax.C-caspase-3 & [4 /K T+ &, Bel-2 2 H K SRR
W OGD/R &{EdtM & ca T, TAO % %
B, AMP f8 £ 97/ BUME I #2200 HT22 40 il 5 %
OGD/R % 5 19 A Ak N 3% A4 i 98 v, [8) B, XTE
sl 29, AMP Be i OGD/R i S i HT22 40 g
PTG I ROS 36 M RTEK 1 K F . AR BF 5t 45 2R
YRV AMP A AR OGD/R &b B S 2 () #2850 20 g
ROS 7% )% 38 &, MDA, 1L-6, TNF-a« & Bax, C-
caspase-3 & K, FHE SOD.IL-10 1 Bel-2 & H /K
L FK B AMP X OGD/R Ab BHS 2501 80 Ak N 38 L R AE
FPAT-E AR FAEMHAEN .

JAK2/STAT3 i@ A% & — i 7 Jk PR 3¢ 32K R0 240 i
WG Sae, AR AT AT m
il w28 g8 RE ANk 3% 4E AR IR o BENY . JAK2/
STATS3 {5 5l % 22 15 & 203l i JAK2 & A% 1 #00%
STATS, B fk STATS ., MM & 4% — Z 51 1 ¥y 1
MY, ZHU %5 % 8L, JAK2/STATS 15 538 i 5 Bt
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I M g 1 ¢ &R % U0, R T TAK2/STATS i 42 7]
VR M PR A0 L B 2> OGD/R %S 19 HT22 44 i 74
TR A A IS . A, ZHU DT R B, JAK/
STAT g #2471 v 3@ s 99 ) JAK2/STAT3 3 % ik
b NLRP3 48 /IMA B » oo Bl i 1 2% o 6 40 Fn ik 22
PRE . APPSR B, OGD/R S 1y #4550 40 i
pJAK2/JAK2 .p-STAT3/STAT3 AKX FEF i, 5
RIS R —2 . KW OGD/R AT BEAE 7F # 4 T 4H
I JAK2 ,STAT3 & [ 1 85 R Ak 300 , £ 7F 2 5 Fl 4
TRI 3 0 & A=, AMP B 8% F 52 38 o 40 6 JAK2/
STAT3 {5538 I 75 T & N 9 40 M 08 T, LA S 40 i) g
ZWEE SR R ARRESE . AMP R H i
A OGD/R i 3 B #h & oo p-JAK2/JAK2, p-
STAT3/STAT3 &FHKF-F . 1M AMP & & hn
JAK2/STAT3 3i& 7 T W5 i 28 70 41 M3 77 .SOD
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