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T PN T HIREXNAERFE R EXEEBG SR, B8R 5EF A R, SR 0 4 A7 7 22 0 DR
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[ Abstract | Objective; To establish a model for the injury of human neuroblastoma cell ( SH-SY5Y)

induced by sodium glutamate, and to observe the protective effect of syringaresinol on cell damage from Viscum
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liquidambaricolum hayataon, and to explore its mechanism. Method; Construction of SH-SYS5Y cell injury model
using sodium glutamate. The experiment was divided into normal cell group, injury model group ( sodium
glutamate 50 mmol-L ™", sodium glutamate 50 mmol-L ™" + DMSO), syringaresinol experimental group (6.25,
12.5, 25 wmol-L "), by cell counting, cell morphology observation, Annexin V-FITC/PI apoptosis detection,
ROS reactive oxygen species detection, mitochondrial membrane potential, and Western blot, evaluation of
syringaresinol on glutamate-induced neuronal excitability injury neuroprotective activity. Result; Compared with
normal group, the cell survival rate of the model group was significantly decreased (P <0.01), ROS accumulation
was significant (P <0.01) , mitochondrial membrane potential was significantly decreased (P <0.01), and the
expression of poly-ADP-ribose polymerase (PARP) and PARP1 protein was significantly decreased (P <0.01),
the apoptotic rate of cells also increased significantly ( P < 0.01 ). Compared with the model group, the
syringaresinol group (6.25, 12.5, 25 pmol-L ") showed a concentration-dependent increase in cells. Survival
rate (P <0.01), decreased ROS accumulation (P < 0.01), restored mitochondrial membrane potential (P <
0.01), up-regulated PARP, PARP1 protein (P <0.01), decreased apoptosis rate (P < 0.01). Conclusion;
Syringaresinol has significant protective activity against excitatory damage induced by sodium glutamate in SH-SY5Y

neurons, the mechanism may be through anti-oxidative stress, repairing mitochondrial function and DNA damage to

significantly reduce sodium glutamate-induced neuronal apoptosis.
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SY5Y) ; neuroprotective effect
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fiti ( PARP) #i {4 ( 22 [E Cell Sigmaling Technology 2%
Al LS5 7074 ,9542) ; PARP1 (3 [E Abcam 2y
A ,t5 ab191217)
1.3 X% 1300 SERIES A2 B — 2% A= Wit 446,
Forma Series II Water Jacketed %I CO, 4 g 55 37 48
(Z£[H Thermo Fisher 2y %] ) ; Allegra X-15R B % &
238 B0 #L, Microfuge 20R 7 &5 23 ¥ 4 25 0>
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IHEMEAR X (3£ [E Gene 23 7] ) ; Powerpac B EEJIK 1
VKA B A (36 [ Bio-Rad /4 #]) 5 Odessey CLx LI-
COR B B A5 21 5 30t AR & 48 (£ [H Odyssey 24
Al
2 FHiE
2.1 ZifEsss  SH-SYSY 4tk &4 10% it 4
I 5 B4 B 35 2L RPMI-1640 , j & T 37 °C 5% CO, 15
FERESE B2 d Z0FE 1 RAME, FH 0. 25% JiF 8K M i
TH A A0 i R AT AR AR % o YR S 6 IR i A K3
{140 200 JH A A7 8 AR, o 24 b B
2.2 JpEHAbIR SEEG Sy N IEH A KB LI KT
FIR . A B AL 5 48 2 AR 150 mmol - L™,
AR 50 mmol - L™ + DMSO; 1fif T 7 g K 41, 1R
P20 M rY BE MR R I &5 R, TR IR R W E TE
50 pwmol« L' LUF Xof 41 it 18 A7 451495 , IR b JHL vk B ik ¢
J96.25,12.5,25 pmol-L ™",
2.3 YIRS A I A0 A R O B K
SO0 BG 20 B AT AR AR, DA 2. 2 T0T B 2 05 Xk AT
ZGAb TR, Ab BT T A0 M SR A Ak 2 B R (R E R
A4 e P A A ST VE P 24 h AR E 72 h, T
A IR 20 A =R A5 5 A L 0 BB A AE T2 h)
3 o A0 A T T A A A A T R
2.4 DAPI T Y O MM A TIR S BT i
) 56 B8 FH S BEIR M 3 ~ 5 min Ji5, G I 975 1% 9% 2
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0o R4 PGS AY 5 B 5 SRS FL AR R IO BUE
U B0 240 M A B AR, TR SR A O, R AT A R
KA [ BE 1 T 38 i 2% A B, s 7 AR Ak 2k By 5
24 hJ5 , FZpdEFR AL, T PBS WE U 2 i, 1A T
% 10 min, 2= 4 [& 7€ W, I PBS & Uk, Al DAPIL
Qen S min J5 ,7ESOE WA T A
2.5  Annexin V-FITC/PL 14 I 41 i 1y 98 7~ %
HOW $ A K R 40, L 20 x 10° A4~/ mL () %5 Ji 4l
MeF 6 FLAL P, i F1E IR 85 Fe s rh 4k 4 85 3%, i Pen-
.78 -

Strep Solution #EA7 2 i 14 1k LAMSCSE A0 A, S8 5 T 1 <
binding buffer #4758 & , Il A Annexin V-FITC/PI J
oYkl YL £ 20 min, 1 000 r-min "' B> 3 ~5 min,
2 1,985 M 1 x binding buffer #1784, 10
200 ARG I ¢ D't R

2.6 Kl AR iA R A AR RO LL 2.2 TR
f N 2 77 2 A7 n 25 b B i B 4 L, i B JC-]
et TAEW, A H M 1 mL,37 CH#EF 30 min,
600 x g &0 4 min, PBS ek Js gukl, d kL, i =X 40 i
ASCHS: 00 4 AR JBE Pl o2 8 2 DI i &

2.7 KN AR ARG TR (ROS) A B8 4L 4 i
PL 2.2 TR py gy 7y gt AT 25 b BRS WO 4R 40
fic & DCFH-DA 7£ 37 CW#H 30 min, I JC il 1% 55 37
BEVETR 3 W, FHPEOL 3 A O =X A i A AT 9Ok
SR EE AU

2.8 E M EN I ( Western blot) #: il PARP,
PARPL fy36ik & 4 M0 L 2.2 T00F A4 n 25 5 =X ik
A2y ab BUS W58 40 M, i AE R B L VK
- 24% 30 min,1 J7 romin 'Z.0> 15 min, B, A
BCA £ (1M & 150 & i 5 4 R VR B, AR
loading buffer,100 C Z8 £ 5 min 5 2] A AL . R
it SDS-PAGE B i 1207 & e & 35 & 4 1 R /N B 1Yy
Je e 2 REIE B, LA SO we AR B RE, A TE B
runing buffer, JH 3K 2 h(100 V) , HH 5 I8 B9 KN,
F O HH N K /NEY PVDF i | A transfer buffer #f47 4%
2 h(220 mA) ,5% Billg F 93 Ef P2 b, ] TBS P
3, &K 10 min, B —$T (4 C i 7% ) , GADPH
(1:1000), %t % =41 (1 : 3 J3), PARP #i &
(1:1000),PARPI(1:1 000),Hd TBS ¥:% 3 &, &
K10 min, N W Z 50 2 h, TBS Pt 3 e,
OdysseyLICOR XU {2 2T 714 B A% 2 58 Wi A% -

2.9 Gt abBE Y SPSS 11.5 B AF#E 4T One-
Way ANOVA 7341 546 PL & =5 3o o FEAS 2 %)
FeBAT Iy 22000 et W HE B E S P AL, P <0.05
hEFSARAGITEE L,

3 &R

3.1 SEMEXT SH-SYSY £ M 77 35 3 K 40 i I 4
A2 5 IE R A PR, AR R 2H AN A0 A T R
FEAR(P <0.01) , H BE 4 2 2 40wk B2 /Y 3% 0 3% 8 b
MMM S KM, 5 IEE AR, &= R
B S 450 0 Y 200 S B AN A A L A N RO 5 AR B
240 LT 25 R A A TG R SR B IC (E, B E
SRR 4N A AR 5 VR BE Ol 50 mmoL- L7, WL L,
x1,
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ACTEF 4B, R 2R A8 20 mmol - L~"; C. 4% % i Al 40 mmol - L™,
D. %R 60 mmol-L ™" E. 4% 2 MR Bl 80 mmol - L™"; F. 45 % I 44
100 mmol - L~

1 AERESSBMT SH-SYSY FARFSMIT L (HE DK
i, x200)
Fig. 1 Morphology changes of SH-SY5Y cells in different

concentrations of sodium glutamate ( inverted microscope, x200)

x1 AEAREAEBRNY SH-SYSY HEANRFEENHM
(x+s,n=3)
Table 1 Effect of different concentrations of sodium glutamate on

survival rate of SH-SY5SY neurons(x +s,n =3)

21 5 e ¥ /mmol - L ™! 20N A7 35 R %

EH - 100

LT 20 72.46 £2.27%
40 64.13 £3.76%
60 36.54 £1.50%
80 34.88 £0.67%
100 40. 60 = 0. 457

FHIERHAILED P <0.05,2P<0.01(F£2[).

3.2 THEMEEX SH-SYSY 4iffi stk 5iE
WA A ,50 pmol - L™ T 7 BE E X SH-SYSY #4¢
240 60 9 TR 25 A A7 5% SR B A 5, 20 i A T S AT 8K
ARSERE 20 B T B 52 56 25 SR R 1,50 pmol - L™ 1Y
THENGZ AL HE SH-SYSY 415 , 40 M A7 6 R I A S
EHH— R T 50 wmol - L' 89 T & JIE £ %)
SH-SYSY 4 A e, WK 2,%2,

3.3 TAENGFE XA &R AN |k A0 A O b e
MR IR R A1 SRR, SR B, AR, 5IE
B R, A 2 AN RE -4 1E W B A 1 T &
KAWL S S IE W H—80, MW A7 75 R 245
W IR, 5 I 4 e, A5 R 4 4 A0 i A7 6 R I
flE(P <0.01) ; SRERIL LA, T 7 i £ 41 /9 40 M 7

AVIE® 4 B T & Mg # 6.25 pmol - L™ 4l C. T & g %
12.5 pmol-L™"4;D. T&HJ§ % 25 pmol-L "4

B2 THEEEZX SHSYSY HEZMABMBSNTH (FE BM
4%, x200)
Fig. 2 Morphology changes of SH-SYSY cells in different

concentrations of syringaresinol( inverted microscope, x200)

®2 THEEEREX SHSYSY MEMEBHFEFENEM(xts,n=3)
Table 2 Cell viability of syringaresinol on SH-SY5Y cells(x +s,n =3)

il ¥l BE / pumol - L ™! A1 1 473 2/ %
EH - 100
THEIEE 6.25 96.96 = 4. 28

12.5 99.38 +6.12
25 95.44 +4.28
50 94.46 +3. 86
100 81.02 +3. 12"

R WE BT (P <0.01), H 40 09 77 15 5 Bl e
(1 58 T T3 A, 2 W1 T 7 AR 2K O0F A R A 5 1S 1
LA A R AR . a3, 18 3,

R3 TEEEMNAERNFSHMERGRPERFETENZM
(x+s,n=3)
Table 3  Effect of syringaresinol on cell proliferation induced by

sodium glutamate(x £s,n=3)

251 W AN HAFIE 3/ %
% - 100
T 50 mmol-L~" 26.99 +0.11%

50 mmol-L~" + DMSO 27.85 +0. 147
THMKFE 50 mmol-L~" +6.25 wmol-L~! 51.21 +3.16%
50 mmol-L =" +12.5 wmol -1~ 65.93 +0.40%
50 mmol-L~" +25 wmol-L ™' 70.60 +5. 159

W5 E® AR P <0057 P <0.01; 5 KA 4 L5
$p<0.01,

3.4 THEIBFEXNSEARME S SH-SYSY 41

ROS, 2 % AR B 1 137 LA J2 Annexin V-FITC/PI J{ 77 %

sz 5IE R A R, AL ROS R (P <

0.01) , Z A (A B Hy o7 58 25 BE IR (P <0.01) , 48 g 1ty
- 79 .
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ALIEH 4B, A 2 B4 50 mmol - L~ 41 ;C. B R # 50 mmol - L1 +
DMSO £ ;D. A% 4h 50 mmol-L ™' + T & N5 % 6.25 pmol- L~ 41;
E. A5 IRHHIS0 mmol-L ™" + TG H 12.5 pmol - L~ 41 F. 45 & M b
50 mmol-L~" + T&HNEE 25 pmol- L4 (¥ 4 [d])

B3 TEEEXNSEBNES SH-SYSY ARBRGERPBBLEE
1 (& BB, x200)

Fig.3 Syringaresinol protection morphological changes of SH-SY5Y

cells injury induced by sodium glutamate ( inverted microscope, x200)

TR R (P <0.01) s SR LB, T F IR
R e W E MK ROS (LR (P <0.01) , 39 ik ki
PR L A2 (P < 0.01), B Ik 40 M 19 4 T2 2% (P <
0.01), W34,

3.5 THIBEXMAZMRMNTEFHA SH-SYSY 4 il
ROS %G58 FE 152 DCFH-DAC 28 hRic i
N, S5 IE R 2 R, B A 4 i P ROS B LR LW
e N AR A, T IR 4 40 e
ROS I 35 BRI, 28 06 0 35 R AIG, WL IR 4

3.6 THRBENMSAMRME T SH-SYSY 41 jiy
PATIRARRSZ I it — 2D 0 5 uE 4 i i T, A
SRR FH DAPL Ye € 3E 47 08 7 40 M 1 B 25 2 W 5%,
SEA TR 5 IR 20 H A, AR 2 A0 A T B R AR
4, ANY5) FAIE W AN 0 s S ALt
TN 2 A B e B BN A% A AR AR 5], TE
AE I, TCER G, IR 5,

3.7 THBRERMNFEABRMTE I SH-SYSY ffi 4
4 DNA i 2 E A B2 Western blot [y
EE PN o s el B e S e S o
[ PARP L J& PARPL (& [ /K F B E R (P <
0.01); 5EAIZ L 4%, T 7 B8 % 41 g % W 3 3%
PARP 5 PARPI & )31k (P <0.01) , FEAL 45
AT, WLE 6,5 5,

x4 TEEZNAERNESHMERGRP P ROS, KK KIZE A, Annexin V-FITC/PLETEM M (x £5,n=3)

Table 4

glutamate-induced nerve injury (x +s,n =3)

Effect of syringaresinol on apoptosis rate of ROS, mitochondrial membrane potential and Annexin V-FITC/PI in protection of

251 R ROS/% LML AR JIR F L Annexin V-FITC/PI J§1-%/%
EH - 0.01 1.17 £0.35 2.1320.3
sl 50 mmol-L ™! 35.93 £5.42" 0.19 £0.04" 44.61 £10.55"
50 mmol-L.~! + DMSO 39.07 +0.76" 0.18 +0.13" 42.32 +4.18"
THEH 6.25 pwmol-L " 4.08 +1.07% 0.23 +0.08 15.75 £2.9%
12.5 pmol-L 7! 3.11 £0.44% 0.23 £0.07 6.69 £3.32%
25 wmol-L ™' 0.64 +0.11% 0.48 £0.19% 2.47 £1.01%

EHERALE P <0.01; SEMA KD P <0.05,7 P<0.01,

4 ig

R (15 PR 27 R 28 0 32 F 9 4 i 23R AT
PSR 5 2 Fh R R A O, s i R AL gL PR R
SRR R AR A D TR TS M R 2R B R A A
G KL TR T 5 | 3R A o 2 ST AR s LA R 2% i AR o o AR 1Y
KA AR E R MR R A T
SN BB A T RE A L) Bz DNA 453 49318 52 HIL 7
PR IIAROC

. 80 -

BETR R — Fh 24T P 2 T, A BV R R
S TR R VR T, 0 B A R K i P A R R
FE RGN, B 2 S B 20 A0 ML AL . BRSE R B,
K- SRR A I 2 6 22 i ROS B, S8 4m
PR T A R I A A 5 e 20 2
A S 0 2 B I 4840 A R 609 i B a0 )
A ARAE S 2B AT M T L ROS EE AL
R A T, 2 5 A I A U T R AN i e S R
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B4 TEHEEZWNASHNES SH-SYSY #& 4 MR %5 H ROS B
WHRBET U (HE IO RME, x200)

Fig.4 Syringaresinol protection ROS fluorescence changes of SH-
SY5Y cells injury induced by sodium glutamate ( inverted fluorescence

microscope,, x 200)

BS THREZWNAS®RMNIESRG SH-SYSY 4 DAPI %3t f T
FERSEETN(EE IO RME, x200)

Fig.5  Syringaresinol protection morphological changes of DAPI
fluorescence apoptosis staining of SH-SY5Y cells induced by sodium

glutamate ( inverted fluorescence microscope, x200)

B AR IR E R OLT , ROS [ 7= A RN BR
b F B AT R AS s 40N ROS 3 /i, & 2E
Ao 38 7, AR ROS 1 1 28 44 JBE e (57 F
SRR A 38 A A R R C (eyt-C) PR T2 H
RO BT, 508 T 8 R OIS 1R B T
IMEIEFE ATP 2 5 T, 1% Caspase-9, B il

113 kDa

116 kDa

35 kDa
C
El6 THEIREWMBSEHNESHG SH-SYSY HEMMIRG RS
PARP,PARP1 & RiE Bk

D

E F

Fig. 6 Syringaresinol for expression of PARP and PARP1 protein in

injury of SH-SY5Y neurons induced by sodium glutamate

x5 THEEZWASHNESIRG SH-SYSY HEEERG R B
PARP,PARP1 EHM &M (5 +s5,n=3)

Table 5 Effect of syringaresinol on protection of PARP and PARP1
proteins induced by glutamate-induced injury in SH-SY5Y cells

(xxs,n=3)

PARP1/ PARP/
4H B b R
4L W GADPH GADPH
EH - 1.00 +0. 08 0.99 +0.07
el 50 mmol-L ™! 0.80 £0.04%  0.46 +0.07>
50 mmol-L ™" + DMSO 0.60 +0.03%  0.35 0. 05%
THEBEE 50 mmol-L7" + 0.30 £0.02>  0.52 +0.03%
6.25 ‘,Llnr)l'L’l
50 mmol-L ™" + 0.50 £0.03*  0.94 +0.03%
12.5 pmol- L'
50 mmol-L ™" + 1.06 £0. 05% 1.61 £0.04%
25 Mmo]-[,’]

EHEWHALEY P <0.05,”P<0.01; 5HMA LK P<
0.01,

PARP-1,5| & DNA & & B fig, 5 ¢ 5 2040 B 4
121", PARP J& EUAZ A ) v E B2 DNA 0516 &
ity o AR LR 8 VR WL A AT R — 25 BRIk

AW 5T % F N 22 51988 41 i SH-SY5Y ,50 mmol
A B R AN ST 0 0 S TR R AT AR A B R B T
JE R GE 65 I8 > ROS [ Az B PR 2 42 b 14 B vl A7 L 4
% PARP,PARP1 8 [ B 2 15 A B [ 115 41 1oy 94 7=
ROXAR T T NG Z X8 GRS 0 40 45 1
AR E R .

L5 BT ASBF ST HR R T 7 g 2 0T A 1 bk g
SEAR R RIS B K A R A2 R AR I R 7 B A Ak
DNA 549516 52 55 300 o6 o A1 ot 22 40 JRL A 08 1, % 5 1
R M | ) b 22 Xty ME B BA IR iy DR P AR
HEA MM, X 05 2Lt 2B AT R IR T 24
Wl TT S B8 T SR
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