k-]
=]
]
=
g
@
o
52

<
=
]
=
@
S
=
=
S
)
]
@,

<
=
?
=
=
=
=
IS
>
@
Pyl
)

]
<)
o,
3

<23

Mo 8100 e siaded Jejwis pue uoneld ‘elepelsu MalA

IR SHEFENIASZTH =

<
1

340D W Aq noA o1 1ybnoig

R TR SMdomf

E

e

et

SRR 10384 AR 0

2 5. 200445007 uDC

B r3
Mo+ % R # X

JLFEF SRR TF
i) ke Y/ B VR T E

The Cell Bioeffect Sudy of Several Au-based Nanoparticles

5T

N &
mesmug, |BRT R K

y33

+ W gz Ak (ABEFIAE
WXRZXAH: 2007 F 6 A
WX EFEH: (2007 F A
P T AR (200745 A

EMBERRTRN:

w oW A

2007 4£ 6 H


https://core.ac.uk/display/41428494?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

B TR A8 3R 81 75 B

ZEAMEALR I, A NAE TR T RS SE T TR« ANAER L
VR 225 [ HARAS NBERAR W TR, BIAE SO DO 7 Sk . A AMGE S AT
AR H 18 SO AL R BRI AT DA

PN (BE4):
* H H



B TR AL SCEARBUEH =

ANGEE TIRIET TR AT RO . AT AR SCHIRE o« T TR EAT LR BT
i) [ 5K A 1) B LA T WA IR AT I8 ST AR AR 3, A B A e SO T
FA H AR D8I SRV SCHE N S B VR B B, AT BCRE A AL 18 ST N 2 4
AN REAGFERATRI R, AT BCRE A AL 18 SCIAR BN 090 H B PR 1) 24 A0 18 3
FEMR S e i A IE -

PN G

1 fR% (), 1 FR%EEHARBR.
2. AR O

CELELL EAHNHR S N4 “ V7D

((EREF Hi: # A H
FIMLEA Hi: # A H



S5
BB ettt se et se s s e e e e a e et nenene e e e e e ananen I
ADSTFACT . uceueeiiiiiiinnnriinnisnnneecssssnssnecsssssssrnsssssssssnsssssssssnssssssssssssssssssssssssses I
BB ZEI e sssessasssessessessessessessassassaens 1
1.1 51§ 1
12 PRBIBE RS 2
1.3 PRV FTRIFE 2
1.4 Au KPR RN AR 5
1.5 PRV REDBE R LEEFZ B 12
1.6 NARMEBHFIMNEYH N R A SEFRRARE S 14
1.7 AR PHRE R AT RERY(ER AL 17
1.8 WARMEIREYB R KARERIRE 20
19 FHARMRBMBHARAR 20
SE 2
HE RANDBRIEREBALEHBDIETE ocreererrerrenrensessensnensnenssnsics 28
21 318 28
22 HRFFE 29
23 ZR51 35
24 KENGE 40
S &3k 41

EZE Au-Au,S PRKFEA LR BRI AEE MR LR 2

3.1 3|

42

32 welfaAEE

43

3.3 HR5i1E

57

3.4 FENG

81

SE

82




JURERE T R 0 A bL 1 A o A= ) R AT

ENE FE Au PR FEIABREDB IR .covveecencrrnnnnnne. 85
41 ®IE 85
4.2 HRIFNTTIE 86
43 HR51E 94
4.4 FBEINE 119
SE 120

EBBUEM TR HAE ARG ZMENIE I cecicscinsenne, 121



Contents

Contents

ADbStract in Chinese........ccoueecvercsseeissnecssnnccsnnissnncsseecssecsssnessseessssessssssssane I
Abstract in ENgLish .......uiiciiiinniiinicniinssnicnssnnicnssnnicsssssecssssesssnssssssnsees I
Chapter 1 REVIEWS ....ueeeciieiniisienissnecssnnecssneecssseesssssessssssessssssssssssessssssene 1
1.1 Instruction 1

1.2 The Basic Concepts of Nanomaterials 2

1.3 Singular Characteristics of Nanomaterials 2

1.4 The Research and Application Progress of Au Nanomaterials................... 5

1.5 The Necessary and Emergency of Studing Bioeffects of Nanomaterials...

12

1.6 Bioeffects and in vitro Toxicology Research of Nanomaterials ................. 14

1.7 The Possible Mechanism of Bio-effects of Nanomaterials......................... 17

1.8 Nanomaterials bio-effects Research Priorities and prospects................ 20

1.9 The Proposal and Contents of This Study 20
References 22
Chapter 2 Culture of Primary Mouse Embryo Fibroblasts ............... 28
2.1 Introduction 28

2.2 Materials and Methods 29

2.3 Results and discussion 35

2.4 Summary 40
References 41

Chapter 3 The Cell Bioeffect Study of Au-Au,S Nanoparticles as

Drug Delivery VECLOr ......coueiiencniccssniesssnnrcsssnsicsssnssesssssssssnssossssssssssssess 42
3.1 Introduction 42
3.2 Materials and Methods 43

33

Results and discussion 57




The Cell Bioeffect Study of Several Au-based Nanoparticles

3.4 Summary 81

References 82

Chapter 4 The Cell Bioeffect Study of Several Au-based

NANOPATLICIES ouuuverriirrrrnriicisssnniicssssnniessssssnssssssssssssessssssssssssssssssssssssssassas 85
4.1 Introduction 85
4.2 Materials and Methods 86
4.3 Results and Discussion 94
4.4 Summary 119
References 120
Selected Publications and Conference Presentations...........ccceeuueeeee. 121

ACKNOWIEAZEMENLS ...uuuueerriiisirnrricisicsnnrnccssssnsenccsssnssnecsssssssnecssssssssesssens 122



S

#E

TERETCS TR AR RIS, G KAARE 1) A 0200 R AE 49 2 4 e i) i, 358
i AR TAEZ DT B R AR AR Z GUKAR EE RN 1 22— 1 Au 99KKE
T BTSRRI S SR AR R S AR B T T2 N, (2
K Au GUEKRLF ARV TUE S Z RN RGEMTFT . AR SCHHEIE T Au
RIKRLF (A AN, TR T — R FIIIEIT . UG I E A

(1) FEASER & F TSN UG AT 4E an BB 72 AL AR AR e Tk, SRJa
IS FH G TR 1K) 2T 2k 40 A T T 20 AMBURRTR) Au— AupS A9KRLT- (1 40 a2 1 J
I, BRI TN BV R LT AR 20 M 55 5% F TR A0 R AR I 1 AT AT, BRAR H— il
ZoUF T PSR S A RE VAN TV

(2) AU AT LLAMBUR I 2RI Au-Au,S KK, ITX
FOAEIEH Y cisplatin-Au-Aw,S HI4IMIFEE . 40BN R0 AT ERL . BLAE RS0
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Abstract

Abstract

With the fast development of nanotechnology, the bioeftects of the nanomaterials
have gradually become a new focus in the research fields flowing the research and
exploitation of nanomaterials. Recently, gold nanoparticles as one of the important
nanomaterials display several features of straightforward synthesis and easily
modification, which make them be widely applied in biomedicine. However, the
bioeffects of gold nanoparticles have not been systematic studied. This thesis is aimed
at the cell bioeffects of Au-based nanoparticles. A series of studies on cell bioeffects
of Au-based nanoparticles have been operated. The main results are as follows:

(1) Establishing the methods of mouse embryo fibroblasts culture and subculture
stability. Then the cultured fibroblasts were used to detect the cytotoxic reactions of
near-infrared sensitive Au-Au,S Nanoparticles. Discussion the possibility of
toxicology testing on mouse embryonic fibroblasts cultured in vitro. To explore an
economic, stable and rapid cytotoxicity evaluation methodologies of foreign
compounds.

(2) Based on Au, we synthesized the near-infrared-sensitive drug delivery vector
Au-Au,S nanoparticles ,to further investtigate biological safety of NIR sensitive
cisplatin-loaded Au-Au,S nanoparticles, four different cell lines were used to
investage the acute cytotoxicity, cell apoptosis, and the long term potential
carcinogenicity in Vitro. our in vitro short and long-term data provided preliminary
evidence suggesting the cisplatin-loaded Au-Au,S nanoparticles are non-toxic below
the maxium recommended dosage.

(3) The toxicity of three diferent shape and different size gold nanoparticles to
CHL cells was investigated by MTT analysis, flow cytometry technology and Hoechst
33258-based analysis. Results indicated that the cytotoxicity on CHL cells were
concentration-dependent, and the  following order was  observed:

rod>cauliflour>cube>sphere. No significant difference was observed among three

I



The Cell Bioeffect Study of Several Au-based Nanoparticles

different size. ICP / MS and TEM were used to study the absorption of nanoparticles
on three different cells (Hela, NIH/3T3, CHL) and, in parallel observation of
nanoparticles distribution in cells, The results showed that 30% nanoparticles were
uptaken by various cell lines. TEM results show that the different shape of
nanoparticles can enter through the cell membrane and randomly distributed in the

cytoplasm.

Key words: Primary cell culture; Nanoparticles; Cell bioeffect
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Tab.1-1 the relations betwwen Nanoparticle surface atoms and particle diameter

AERBRLT (nm) BEETH R TPy Eegp
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4 4000 40
2 250 80
1 30 90
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