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[Abstract] Objective To explore the role of autophagy in improving fluoride-induced SH-SY5Y cyto-
toxicity by grape seed proanthocyanidins (GSPE) in human neuroblastoma. Methods SH-SY5Y cells were
treated with sodium fluoride(60 mg/L) for 24 h to establish a fluoride-infected cell model,and then were ran-
domly divided into the control group,sodium fluoride-infected group,sodium fluoride+low dose GSPE group,
sodium fluoride+ middle dose GSPE group and sodium fluoride+ high dose GSPE group. The cell viability val-
ues of each group were detected by CCK-8 assay. Hoechst33342 staining was used to analyze the apoptosis lev-
el of each group. Immunofluorescence method was used to analyze the expression of LC3 in each group. The
expressions of cleaved-caspase 3, cleaved-PARP, LC3,and p62 were detected by Western blot. Subsequently,
Rapamycin was included in the regrouping,and the expressions of cleaved-PARP,1.C3,p62 and other proteins
in each group were detected,and the changes of apoptosis level in each group were analyzed by Hoechst33342
staining. Results Compared with the control group,the apoptosis level of SH-SY5Y cells in the sodium fluor-
ide group was significantly increased(P<Z0. 05) , while the cell viability and autophagy level of SH-SY5Y cells
were increased after GSPE intervention(P<Z0. 05). Compared with the sodium fluoride group,Rapamycin in-
tervention could effectively inhibit apoptosis,and the autophagy level was further enhanced in the combination
of rapamycin and GSPE together (P <C0. 05). Conclusion GSPE can inhibit SH-SY5Y cell apoptosis induced

by NaF,and this role may be related to the activation of autophagy.
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A EF & NaF(10,20,40.,60,80,100,120 mg/1) 4b ¥
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SIHBAEANAE 96 Ltk . B TR RA T 24 h 5K LA
PRAESEAT G 5 T WUERAE J5 . WG TH B SR A, A
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Hoechst33342 Y4Bt TAEW (W BE Ry 5 pg/mL) & T 1;
FEAA T REE T 30 min, FF YN A PBS 7E 9%
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0.1% TritonX-100 i % 10 min 5 PBS {5 ¥t 3 K. &
X 5 min, 2% 4 MiEEAEEEMA 1 h G, mA
LC3(1: 250) —HifE 4 C FHE L&, PBS WUk 3 K,
B 5 min, FEEMBECIEE 40 2 h, PBSIEUE 3 X,
YK 5 min, MIA DAPT TAE (10 pg/ml) % i 5k
JeHFE 7 min, PBS E¥E 3 WK, BEK 5 min, i 6
b T X A B A AT O R R

1.2.7 HEHBEEE TP (Western blot) f# il 4% if
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N - IR U S U I R -l o (|
Nanodrop {345 I JF 45 1 1k 25 21 &8 2 1k B, 2B 4%
10 %6 ~12 96~ e 4 R - 2R T s Tk P 5 ¢ P Uk
NG o - = N o R A
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HCL Z M (TBSTOIE VMR 3 K, BK 7 min, BEJ5
¥ PVDF B T —Hih 4 CWEH L%, JH TBST ik
3 ¥k, BEK 7 min, FHUEAC 2Bk PVDF Bt L 5% B
WEET _Pih . ZEBEE 2 h, KR A ECL 1k
KRG 51 AE PVDF B L, B 2% B VR O e 1] B K AS
AL 60 s, Il F Image J 344X 254 iE 47 2 1 40 7
BREAT Y EE 3R,

1.3 il 4ab# N GraphPad Prism 8. 0 48314k
PEREATEAE M AR EERI DL & 5 s, Z 4L Bk
PR AR LR R O 22 70 B (One-Way ANOVA) ,
P<C0.05 BERAGIT¥E L,

2 % R

2.1 GSPE 7+ 7T NaF 3 SH-SY5Y 40135 /1
50 B4 HL R, NaF D3R 55 s (] 40t B IR SH-
SYSY ZHME Sy, MALBRAS[R] Ry 24 h, NaF 4b#5) &
60 mg/L B0 ML IE I T BE 2 60 % 2247, X 40 i
AR SR E R RN M T B B = e e
I, W3R 1. 5 XA L&, GSPE &b # f & 8 i
60 mg/L B, X 40 ML A M (P<<0.05), 5
NaF 41[ (56.20+1.02) % |t 4, ¥4 GSPE -+ il ¥k Ji
410,20 mg/L B 40 A% 7753 5124 (82, 19£5. 68) %
(74,86 2. 23) 00, X A MW 1A &I (P <
0.05),1M 4 GSPE T #ii i B£ 4y 50 mg/L I 20 B 75 7
M (34,804 1. 21) % . % NaF 20 40 1 1% 1 B AR (P <<
0.05), 4§ GSPE Tk £}y 10 mg/L I, X 41 Jfd %
T TFHHE I BRAE.

1 AEKE ARE B E NaF 3t SH-SY5Y HME N0 (n=3,2+5,%)

A 1) popikil 10 mg/L 20 mg/L 40 mg/L 60 mg/L 80 mg/L 100 mg/L 120 mg/L

12 h 100.004+4.94  94.58+£1.21  93.49£1.09 81.55+1.19* 70.19+1.78" 60.64+0.90" 52.38+0.46" 41.81+1.96°
24 h 100.004+3.28  94.79£2.05  94.10£2.33 87.47+2.36" 63.69+2.15" 51.30+0.32" 47.17+0.80" 38.23+1.01°
36 h 100.00£1.21  98.39%0.92  97.06%0.41 85.6840.56" 53.23+0.20" 39.3240.61° 31.1940.16" 25.46+0. 45"
48 h 100.00£1.52 108.96+1.24 101.94£0.55 95.6243.32  72.01+0.77" 62.99+3.42" 50.5440.09" 49.43+1. 20"

W 5N A i, P<<0. 05,
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Hoechst33342 %0 52 4 45 5 W7, 5 X B4 L 4
NaF 4 40 1 i (0,92 % 98 & 9] W E J+ (P <<0. 05), WL
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blot 5255 45 R W, 5% A L &L, NaF 2 cleaved-
PARP . cleaved-caspase 3 3 ik & 14 Jin (P <<0. 05), L
Kl 1: 45 NaF 41 L %, GSPE T #i 41 cleaved-PARP,
cleaved-caspase 3 23k i B I FE AR (P <<0. 05) , H AN [R

& GSPE F1iiJ5 cleaved-PARP, cleaved- caspase 3 #iA
W, Z RS E L (P>0.05), WK 1,

2.3 GSPE #5387 NaF J¢ 3 SH-SYSY 41 i [ Wi
BOLC3 e S 45 R o, 5 X 4 AH L,
NaF 4121 455 (LC3 5 mi) Bkt T %5 15 NaF L
B, GSPE T 10l 20 £1 8 5 L 4 i W 1 9 . Western
blot S 45 e [ B¢ /R, SH-SY5Y 4l i 2 GSPE il
AbFRE LC3- I ik i B 3% T (P <<0. 05), p62 KX
WL (P<<0.05) . WA 2,



HAARE 25 T £ 2024 4 10 A% 40 %% 20 31 ] Mod Med Health, October 2024, Vol. 40,No. 20 + 3443 -
=
15 2 S 2.5
5 N 2
NaF (60 mg/L) % . b }.g 2.0
GSPE (mg/L) 34BB4H 0 5 10 20 g 1.0 oL S b
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DAPI

Merge

50 um

AR AL B SH-SYS5Y 4 [ WA 56 28 H (p62 . LC3) F A i) Western blot R MR A 4 B B. & HOK BEE ST 0 A Bk & CLOR ]
REPEZH SH-SYSY 4l LC3 28 6380 B G i A TR L D, AR AL BEZH SH-SYSY 40 LC3 AR EHEME ., SR A i ,*P<<0.05; 5 NaF 41 It
i%,"P<0. 05,

2 GSPE g # SH-SY5Y 4050 8 %t 718
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2.4 HWHEF RAPA X GSPE ZZf# NaF 3 SH-  FRE(P<0.05 (F 4), M5 RAPA T4 L&,
SYSY 4 dE e RIS PR A AT AF ST S5 R, RAPA BEA GSPE J5 LC3- 1l ik Eit—4 EIH(P<
ASZE RAPA T E Ry 100 nM, S5XFBAHE .,  0.05) (F 3), Hoechst33342 % 645 R /R, 5 NaF
RAPA XJHEZH LC3-1I 18 B A (P<C0.05); 5 4 #,GSPE 5 RAPA BA Ab 35 4 i 57 401 72 5
NaF 415, RAPA T4 LC3-NI A XX EHE  FHRIKE O,
TFhHE (P<<0.05) (K 3), 1 cleaved-PARP £ ikig B &

1154 a 2. 54
NaF - + - + - + + 2.0
GSPE - - o+ o+ - - ol b 2
RAPA - - o+ < b S1.59
a —_
62 P ——— -+ W62 KDa = od
Y l— j- 9 0.5 é1. 0
GAPDH [!--_-—--1.37 kDa =
LC3—1 | T — [ 15 kDa | i
LC3-11 lg = S a— = I:;7 kDa NaF(ég'rr(?g/L) - o+ - + - + + NaF(ég'n?g/L) -t - + - + +
7 kDa GSPE(mg/L) - - + 4+ - - + GSPE(mg/L) - - o+ = =+
GAPDH _----- RAPA(1OO nM) - - - - + + + RAPACIOO MM)- - - - + o+ o+
A B

A REALIELE SH-SYSY 40 M H WA G E 11 (p62.1.C3) KA 1Y Western blot 18R 11 &4 K 5 B C. 8 F1K B S8/ AR 18 5 5 %)
MR L3, P<<0.05; 5 NaF 41 [t % ," P<<0. 05; 5 RAPA T-HiZl (RAPA+ NaF 41) [ # , P <C0. 05,
& 3 B 18 7E 7 RAPA Xt SH-SY5Y 4051 B I 79 5% 1

1. 59
=
=
é 1.0+
NaF - + . + . + + = b .
GSPE - - + o+ - - + - > b
2 0.54 T
RAPA - - - = + + + 8
)
cleaved-PARP (@D W g & = ® W S 89 kDa 0.0 I_
NaF (60 |:ng/L) - + - + - + +
oo W - - -7 0. 0750 DL T
RAPA (100 nM) - = - - + + +
A B
xfH8LH NaF GSPE
8 -
m
Y
B e a
R \
#[(\K‘
g =
GSPE+NaF RAPA+NaF GSPE+RAPA+NaF i _?_
(2]
5 24 b
@
o | |
=
0
NaF (60 mg/L) - + - + - +
GSPE (mg/L) - - + + - +
N RAPA (100 nM) - - - - + +

D
H AR SH-SYSY 410 cleaved-PARP # 1% 3518 1Y Western blot {8 M A 44 K B. & A K EE ST o AR - C AT b #

2 SH-SY5Y 4H il Hoechst33342 9 60 E K %4 ; D. Hoechst33342 % Y65 JE S i bR, 5 %4 He 4, P <<0. 05; 5 NaF 4 & Sp<
0.05,

& 4 B 1% 355E % RAPA ¥t SH-SY5Y A B T & m

30 it SRR X, A AE DY R P AL A L S P i e Y
b R A — ol ASRUBE S L R S AR B L DU B R OK B O 32, R ge it B TR E R #E A

PRICAL &R D RE 0 SFAE B B0 0 ERARAE R YR ECE 70 000 RS2 7 000 JT A2 B9 P Y

T B B R 2 Bk, REGFEZ A BT MOy RUD S R S 2 B A R IREE R
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P 2 5 B ) A S 00, O T g s A A A ASE L i B
I 2 5 I DL AR 58 275 A0 OC SOk iR 2R 91 7 6 A
5 ) s BE L AR A LD50 J5 0 97 19 5% i 9 e 1 A A
60 mg/L NaF 4% 24 h, AP 40He0 SH-SY5Y
L2 o 20 20 R 3 Bk P T R A 2 S
P AR S 4 MR B T AR T RAE 2 AR T 4
R .SH-SY5Y 414 60 mg/L NaF b3 J5 1%
L TE A0S g 2 R R B ) R NaF o i i
i 28 20 L 2

AR AE 0B FNK S 34 BT 2 90 51 A A B
32 3z R, WA EE S M AEE R, AT
K 99 %0, AT B —Fh B A FRIR A A5 R 1 R AR R
W2 R A . B AR SO R AR TR M Y AE
L BB oT K B — P e SR AE T 2 A o
A BRI LA R i 2 R AR L OF BLR AL B R/
W4 AR5 15 A B ol AR Y, caspase 3 BB E
JEPRERT RSN TR S AR AR C @t T
B O 2 R T /MR TR B R s TR T,
DNA &5l PARP Gg4¢ 5 £ U DNA F BOfJa 3l
BE BT, 24 caspase VI #1181 J5 & 1% 1L W) 2F 5%
R A ESE & B, W NaF 4bFLS SH-SY5Y
41}l PARP } cleaved-casepase 3 ik & i 3 FF ™,
AR5 K I 5 NaF 20 HEE . 20 4 %5 4 J5AE 75 2 i ik
PG SH-SY5Y 40 ifd ih /1 Ft % » cleaved-caspase 3.
cleaved-PARP 3 ik it ) # R L, & W] GSPE Xf %
i v H A R AR R .

20 A A T A R P A A A B R Y A
PR A E Y I AR A v R S SRk
B W/ INARE 2% 2 R AT, 1 e AR A7 B
VIR B B SR sh A TR F . 40 A BT
LC3 J& i A W & 48 bn 0+ AW 25 8 5 LC3 H
LC3- T {4kl LC3-11, J5 & &8 B [ W 44 B 25 #4) 1Y
FES, p62 BT LC3.fER—FMiATHF2 5
FI R TE B, 7 1 W o e 0T 8 A L 11 I A 5 3 i Ak il
T PR A T B 1 A 1 AR P ) T A 2K A
AR, AR KRB, NaF 23 5 SH-SY5Y 40 i
p62 Fik i W T, BR[O A A2 2 S 8
p62 A7 B, I HL LC3- 1 2 11 3835 B W AR, 32
28 G A FH S 0 1 e e A 3 A A 2 5 B 4 i R
T-. M% GSPE WAL 5, 408 B WK S W2 b
T T W 42 7% GSPE 1] f il 5o 412 3F 40 0 F s 5
VLR B 2 d k. it — 2 W R AL R A M
FTER AR AT A WS F) RAPA #F 17 %t

M, AR RAPA FE 2 fif i e a5 M i LA &
FIPA, AREE R A g RAPA TR A 1K F B
BT R T KO 15 8] W E AR K RAPA 5
GSPE #H17HA& T, LC3 B H R EE M RAPA
T4 — L % i PARP & (2358 50 RAPA
T L0 AR LE 2 R AR L 2R GSPE 5 RAPA B A7 B3]
RN, B IOE E R GSPE 25 JEL SH-SY5Y 41
M d v A T LR, 2K U 5E & B, GSPE i i 3% 3%
FI I ek T OB SR 2 s A HT22 4 i a5 PR A
JRAGTT A A LLGE o 981 @ mE EE PISK/ Akt J8 #%
o PR AR

2k L PTik . GSPE fg % 2 #F SH-SYS5Y ZH il [ W5
Jb R HE 22 % NaF Jir S0 2k . A 48 0 2 20 M0k 4 4R
FH B 6 s B B AA — s R ORE R o S 82 9F R
WA FFIFALE RAHMERES %,

S % ik
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