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Effects of 5 nm gold nanoparticles on rat cortical neurons and relative mechanism
Wu Yuyun, Liu Zhengxia, Guo Zhirui, Liu Ying, Lu Xiang”
(Depariment of Geriairics , the Second Affiliated Hospital, NJMU, Nanjing 210011, China)

[Abstract] Objective:To investigate the effects of 5 nm gold nanoparticles (GNPs) on newborn rat cortical neurons and the
underlying mechanism. Methods: GNPs were prepared by the NaBH4 reduction method. Transmission electron microscope(TEM) and
ultraviolet-visible (UV-Vis) spectra were obtained to characterize GNPs. Immunofluorescence staining was performed to indentify
primary neurons and calculate the purity. After culture for 72 h, primary cortical neurons were incubated with neuron culture medium
with (600, 1 200, 2 400 pg/L) or without GNPs for 48 h. TEM was used to investigate the celluar uptake and distribution of GNPs;
Cell counting kit-8 (CCK-8) was employed to evaluate cell viability; TUNEL assay was performed to analyze apoptosis; MDA and
SOD were measured to assess oxidative stress. Results; TEM and UV-Vis showed that GNPs were homogeneous in size and shape and
well dispersed in culture medium. The purity of primary neurons was (82.7 + 2.3)%. GNPs were mainly distributed in cytoplasm,
lysosomes and vesicles. The cell viability was found to decrease with increasing concentrations of GNPs (P < 0.05). In addition,
GNPs were found to induce apoptosis in neurons. Particularly, higher concentrations (1 200 pg/L and 2 400 pg/L) markedly
increased neural apoptosis (P < 0.05). Furthermore, our results suggested pro-oxidant ability of 5 nm GNPs,which is supported by
escalating MDA and reducing SOD along with increasing concentrations of GNPs (P < 0.05). Conclusion;Five nm GNPs can
significantly reduce cell viability and induce apoposis in newborn rat cortical neurons, which potentially links to oxidative stress.
[Key words] gold nanoparticles (GNPs); rat cortical neuron; cell apoptosis; oxidative stress

[Acta Univ Med Nanjing,2016,36(07):811-816]

[(EETB] EZEARBFILS(81300999,81470501)
W fF1EH (Corresponding author) , E-mail ; luxiang66@njmu.edu.cn



- 812 - Moa BB R o R

536 &5 7 W
2016 47 H

Bl N 112 AR bR I A r % s e AR 4
R E SR HEA 5 A, T A A A
o i il 2 b 2 A rh R 3 SV 709%0~80% , H
KA BURR R B RRE, E R A
FERATE B E A L A A R R T O R
RZ Pt/ R AR B 6 25 | BEARBUA E
TR BR AR R | et QA (HX B Ik 3 R
FEIG PR S50 v 3k B AR VAT TR ) R 2 AE RS
S IR S HLA SR DI RER 259 , ZE R P SE G
HIF R R A 25 1, I R TT BB 25 W e AL b B
R 200 T OB Ao, A B X 25 A B kA
3 o 00 P o P S

4 YK UKL (gold nanoparticles, GNPs) J& 45 H.
1R 1~100 nm FR/NETIURL, HA AiRE 0 B AL
Jo, AN TR, | T RTS8 /INRGE RO S5
YRGS, ONPs HAT RAFHIEIM AT, B
GO T N, R AT AR SUR B
1R 25938k HRTE A VF 2 SCkHE GNPs
W EARIIVER . Seo %R B 5~20 nm GNPs
SR 254 A G BE S 2GS 1R 38 iy, KK
BT ROR . Kim S 98 & 0% 5
135 nm GNPs Z54 J5 1] DL b2y 7 ik s sm
XoF 28 RGPE OGS R TRTTRCHE . 1, A5 46
/INRSE GNPs R, AR R 12 = 25153k
BRI T RIS ARV . 2R, B
i GNPs 7EBE 2540 W, ™A 1) 20 M 2 1
B R sEF AN — &R KB, GNPs
A S RS UIM G, Pan &R B
1.4 nm GNPs 75 IRk J& 50 58 X 45 4 2H 23 21 4E 41
JL b R A0 S B AN | I A A 4
£, T 15 nm GNPs 7E 60~100 1754 & B A R 7
AN EENE ) Lee S5 PR E5 R R 5 nm GNPs 4
100 nm GNPs X A i 25 iF 442 241 Jfd 3% 290 11 5 56 174 44
L EEE xS R /NSE GNPs B AT REF=/E
Yl RN

¥ GNPs JLHJE /NS GNPs 1 R 25 9 384k
AT R 35 24 40 1) I A 7 B 3 o 3R 1A e
7 T B 23R YT BRAE TR AR, SR B /N RSE A
KA EEE AR Z M, FIL, i e R &b
(1) GNPs Xof AR S i g A v 37 v i) 1o, FH 28 G
5 HEDCT /NS GNPs (4B MR gR i 224
XS 2o VR A AN TS 28, DR b, AR5 B 7R R
P55 nm GNPs Xf K BB i #4878 iV FH B AH DG L
il

1 #MEFTE

1.1 ##
1.1.1 E%sd

Bk 24 h MY SD R BRI TR ot BERF R A 5
Bl A SR A PRI A A e s BE R R 2
SEG SIS BRZE 51 22 LI s A LA
1.1.2 £&Z&XA

CCK-8 ik#| & (Biosharp A#, Z£[E), TUNEL
i 7 & (Roche 23 A, 8 [E ) , MDA #1345 & (75
LA A ), SOD ik & (L E KA
")), DMEM/F12 58 & K532 5k FBS, H %5 = /5%
2 Neurobasal-A 35777 B27 JHEBE (Gibeo /A H] ,
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AL/ DAPL e (o FHE A0 1%L x 100%
12.7 &AL R K -FHm]

FIAEAE 6 FLAR H K B BT 420015 9% 72 h
Ji 43 SR BEZH R AS TR E (6001 2002 400 pg/L)
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HEATINRE o ARAEARIE AR S, TT AT A A B Y
MDA Al ., BT 3 WEE LK,

SOD 2 . 4 ML ITIE H i 200 wL PBS, 7EVK
M UATAIIE, PFARBAIHRELL 1 000 g 4°CE
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Figure 1 Synthesis and characterization of GNPs
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H i ¢ T GNPs ZH M s PE A B 4518 A —
Leite 5"ACH GNPs A< B X M- 80A Bk, fihk
L 4.8 nm GNPs -3 A 52 W B 4% LA C2C12 1
P EEOEE T A BUIRAS (L ) B 2 8T
TN, SR, TE 2 1254 GNPs BEXT 2™ A=
BEPE H AR S R IR R W T e 1, TR
IR GNPs (41 34 T R 5 1 £ 7 sUAHDG , Freese
LS B, GNPs X A 7 40 i A0 P e A4 i ) 2 1
50N R AR & A G, B X AN
MEEPERE R . Sathishkumar 557 % 3, A9l %
FERBRR LG #0555 , GNPs 4 s R R RE
1%, A —5r A GNPs BIZRMEEE AT fig 5 H
FSF#IRIE,, Coradeghini 25X HRRIEFK , FHGNPs 7
B RALLF A ANM 5, GNPs WIS i st 7] SEE i 384 it
R R TR ENOCR, H 5 nm BAIEN
15 nm FHE, XHER/NRSE GNPs B 5 7= A= 41



536 &5 7T

Fedizm XIERE, B854 45, 5 nm SRR U B 2GR BRI ).

2016 4£ 7 H B R Rz A i (AR B2 RR) ,2016,36(7) : 811-816 - 815 -
GNPs /L
iR gl
600 1200 2 400

TUNEL

DAPI

Merge

B4 SHRBAIXS K R FRAHZITE T HIRE (x400)

Figure 4 Effecst of GNPs on apoptosis in rat cortical neurons(x400)
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Figure 5 Effecst of GNPs on oxidative stress in rat cortical neurons
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