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Abstract

Nano-sized materials are often hailed for their extraordinary electronic,
light-emitting, and catalytic properties. But their unique physical
characteristics raise concerns that nanometer scale of metals, ceramics,
and organics could prove uniquely toxic as well. Nano-sized particles
could be environmental pollution or even the loss of human life.

In this study, we investigated the cytotoxicity among different size
of Zinc Oxide Nanoparticles in Mouse fibroblast cell (NIH-3T3). We
found that the wviability and morphology of NIH-3T3 cell were
affected by incorporation of ZnO nanoparticle. This effect was size
and  dose-dependent.Application,,..of the cytotoxicity and
morphological abnormality."of NIH-3T3 ‘cell were by means of
Cytochalasin D.
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60 (OH) 24 » i B8 A &£ 10,000ppb ~ 40,000ppb f= >5,000,000

ppb
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2005 & Nancy A. Monteiro-Rivierea 4] * microwave plasma
enhanced chemical vapor deposition system % = % 5 & ¢ & "o 2 15 #-
AR E L & e (HEK) Bwl&k & 0.1,0.2, 04 mg/ml i4f k2%
FEE (MWCNT) ¢ 1,2,4,8,12,2448 ] FF{s » #& * transmission
electron microscopy #L% HEK > Fivi#r3 hpFF 8T MWCNT
$#7% & HEK ¢him®e Fravkie? » 51427 HEKs f2cd) ¢ 5142
mNF e 24 %0 me 1% 8 ( proinflammatory cytokine
interleukin 8 ) © iE® B % P R DA A RE A AN G oo F B R
BAPE L A AN aE sy RERET 0 MWCONT 3
fo 4 G A ASEA R e P T alAe3 X F B o (Nancy A. Monteiro-Riviere

et. al. 2005)
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(hydroxyl radicals)sh *% » & m E R F v 22 gLk DNA R
Mo pwnELR e RwE TR AEEEIEPELR
¢ (SCCNFP)¥t 2 A 5 #1 * 2 TiO, chl P & > M p o

TER AR L] E R

'y,

e B~ Bk & Bk B TiO,
%2 2 B8 RAad LB @R 2 F % TiO, pF & 5 % 4

R R I AR T XX AR (ETC Group 2003)

2.2.2 NP & » £ % -k s

2004 5 % > IR § < BA B PR K HORT Bk A
FAP T Ao B P AP Y R FESSDIRA R FEL D

Aeganp > BEBEMFRIAECeo o Coodd 60 B AR 2=
kB 0 B S AT OLACT Kok e R R > SRS AL

buckyball » H & T3 § % F AR GNHF L2~ o
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AR URAEE - £ MR T i it Y 0
e AR AR R B R R S H e A Y Aok A
i F AL AT 0 RN ORI E JT & 18 nm 3T 0 32~67%d G 4
e o Kk F S A AR e d A o T A H iR s
Ful AR 2 Xz Ak LR ENBE R FEF BT T
WS A KRB R ¥ TR AERRTE S T ]

K,éf = & o (Chein H. and Chen D. 2002 )

225 NP $5 i F Fod S rtmk s b e 7
Rl (<0.0um) X F 2 EAT ¥ L Huaimis £

oo a1 R R A ok B i

F_&

Fort Ak~
BRY% o AP kS A iz mick (0.04,0.06,0.08 and 0.10
um) s AR AT Y 0 Gl F e kR (B A 500 mL 1 %
% 250 mL/s) > +E e F iE 4 F S0ml A - R RE 0 A 50~500 mL

B Rl Aok T A B o R IR e i ST RS R
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3.1 F Aitp

301 Fpimre kol BUARAR A s TR AGTS & 51 g

)
Cell Name NIH/3T3
Cell Type Mouse NIH/Swiss embryo,
contact-inhibited
Species Mus muséuliis:(mouse)

Cell Morphology Fibroblast

Growth property Adherent

Culture Medium 90% Dulbecco's modified Eagle's medium
with 4 mM L-glutamine adjusted to
contain: 1.5 g/l.'sodium bicarbonate and
4.5 g/L glucose + 10% calf serum

SubCulture trypsin-EDTA; NOTE: Do not allow the
Procedure cells to become confluent, subculture once
per week.

Freezed Medium 93% culture medium + 7% DMSO




TM-1000_0066 2005/11/22  11:36 L x200 500 um

B]3-2 200 SEMT &) BUSa PR A b
3.1.2 £
# % = ~\DMEM-?52 i j(Fetal calf serum) ~4# % (penicillin) -
trypsin-EDTA -~ L -glutamine -~ Trypan blue ~ 1XPBS ~ & &+ -k

(Deionized water) ~ JFJ## (alcohol )95%

10



313 =% +2Zn0% K #+ :20nm ~ 150nm ~ 700nm

(a) 20nm SEMEB * (b) 150nm SEME * (c¢) 700nm SEMRE] 4
®3-3 (a) 20nm SEMBE] * (b) 150nm SEM ] #

(¢) 700nm SEM ] %

314 A1203 > T102
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3.2 9%k E &
~ = fg(Glutaraldehyde) -~ w7z it ¥ #|( Cytochalasin D) ~ ‘%z it # |

(Wortmannin) ~ MTT
(3-[4,5-Dimethylthiazol-2-y]-2,5-dihenyltetrazolium bromide; Thiazolyl
blue) ~ DMSO ~ OsOq,

3.3 fFRARE
B A4 (Autoclave) ~ = ¥ i* 32 % $3(CO2 incubator) ~ & &
R-4% it 5 (Laminar flow) ~ % } 3] % :# 4<% - SEM ~ ELISA reader ~

A T

34 F5%>
NIH-3T3 ‘m%z % % %

1. pe®l Bl &
90%DMEM + 10%Calf serum + 1.5 g/L L-glutamine +0.1% penicillin
2. g ALY T0%IFH A FHE T 0 L RITR R B R 0

:F‘_,;7,:EJ‘

3. P — e S BRI FS i 0 500mL & AT R R & R

4. A% T L 7P EH 450mL DMEM I 5 5% 7
5. £ & B 4r > 50mL Calf serum ~ 10mL L-glutamine # S5mL penicillin

O
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6. 11 b IR LA hlmie 3 R 0 TRk AR 2 4CT

KHEER = S

3415 a2 e (NIH-3T3) 2 1B %
1 d-gka2 mrie £3T-25flask ¥ 5 4c » 15SmLw%e 32 %% » % »
377C » 5% CO, % 45 (incubator) ¥ 2% >

%

" 2N A

4‘;:}

H 4 E A

NN

g
PEIRZ R AR A A FE R LR iR

LM U i o

Fmie A LR EAIEFETT oK
1.% &% trypsin-EDTA % culture medium

241 % T @ e BB T-25 flask @ faEmedium™s 42 F 3 - £ M flask

? 4v » 2c.c. trypsin-EDTA

3. »37C » 5% CO, %45 ( incubator ) *® %7 445

4.% iz ‘]5'3’93‘1;%"%“ F1A5p £ 4r » = §5mL medium 7% 3|flask » #*

s -ﬂ"z‘ISCCﬁfﬁ’\‘?ﬂ ,.ﬁ%;:)\g’g,.uﬁﬁt‘?lOOOrpm %&ﬁs

Ak LR e BE >

-n\q.

RICHR o F A A 500 ¥ L G - = e
5. #15c.cp g B o UFRE s RV 0 B iR 2

- 2l

V)»#@ sy A ¥ J‘E‘JFE °
6.7 B~3-5¢.c. culture medium 4r » < F > £ | * pipettesi-im iz 353

AT
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74s 4118 vz i B eh BB 3T flask B4 4

3.4.2 e 3 Bt 0 SRR

3 - &5 - B chambers> & i chamber ¥ ‘wm%|4 1mm®
AP B e B hE2 AL wy S B FRSE
0.lmm- % chamber * = ¥+ gt 2% B X T 3 A2 484 5 Imm’
x 0.1mm=1.0 x10"mL o & * P& » ;- % B * 1 2 ) 2w e p o 3
MR g £ k100 LA mL ¢ 2 iR
b

1.  0.4% w/v trypan blue (GibcoBRIL: 15250-061)

2. m I #cd 2 F 3B (Hemocytometer and coverslip)

3. ##E (counter)

~
=
-
*::”‘\

|2 B AR

)

w Ik 284 (counting chamber )

A

1.3 - -] % parafilm > ¥ 1.5cmx5cm

2.1 pipette ¥ B~ & 10pL fw® & 5% 2 0.4 % trypan blue » ¥ 4 %]

14



i >* parafilm } & - 12 pipetting > ;\#-H 3538 &

3.8~ 10uL 32 &% p o 3 ¥ chamber F 2 widf4e 2o FF FR R

ETIRS

Ll
Qe

SRR RE e d % o 7w s

A7 der B i lie £op 40 RUHFR B (2 0 R 20
¥ trypan blue S4EMAR &) B tiFk 2 10* T L E mL ¢ wre
R e Rl it > R A LM e (N
MBI LRI e ) o

> = R ¥ e Rl x 2 x 104 / A=dare io/mL

*EF — X FefE A =0.1cmx 0.lecmx 0.0lem = 10-* mL

3.4.3 # 47 (dialysis)

R EHRE R

EDTA ~ NaHCO; ~ DMEM ~ = #4 ® ~} ¢7Zn0O % F ¥+

F AR

1. #45% %47 & ~ 3 35 -K(Deionized water) ~'&E4F B £ ~ & F

E

1 7 ~ pipette
THERE
Water bath ~ Hot plate ~ & + < =
3 5 7
1% § 3 % g 2t % HEDTA 2 NaHCO; ¢ #7302 43 k¢
2. #¥E4r ¢ 7 3 £ 5 EDTA ImM 2 NaHCO; 2%(w/w)sh3 g+ -k 3

15



% hot platei RO BEAREREERELST 0 A EE R s
% f

C BT R A% &3 %H B At e 153 3 12 EDTA
ImM % NaHCO; 2%(w/w)eh3 35 -k E4r ¥

Y

AT

Bk
L

BgAr B YK R A 5 60°C ¢ Water bath ¥ /] pF

BN E PR E Y - B s g okaviEdr? o % hot plate

;;‘Z,.‘F’ A~ ok

P 7 RF AL = i ,J’ix,,—'lglz,tw Fr A AB-aPEr o, 4
#3273 ZnO 2 A 43 A DMEM ;2 » H ¢ {55 B % &3 LB ¥ -
B

#-% 73 ZnO 7 F -+ DMEM /3 % chid 4758 *t 484 5 1:200 9
%4 DMEM % % P4 m}%’h: v EE*: R ﬁ:’g:z»gr:& =

. Bf H ’ﬁ = 78 ZnO 7 A+ DMEM /3 i 3% 47 %% pipette

AN mIE D 2 F S0cic s F T A e
BigAPpraaz § Zn0 Z AR AFERY & 103g/mL

3.4.4 MTT assay§ &% > /%

MTT(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)fe %

#MTT(Sigma M5655)100mgw ¢ #» &% :20c.c.cnd g+ k¢ > A5

Smg/c.c.siMTTX 5 ¢ B AR FH* » FET % 3304C

1.>:96-well culture plate® 4r » § 1x10%wellim s ficenim 72 32 % ;%2

00uL

2.3

)

% 24hrz_ {8 % 7 control i 2 *t H Abwell ¥ emedium:z

16



3. FB R FIEF > 20 E well 4v » 5vol% i MTT T 20uL
(FREAIIH > 4)
4L B A REFe [ P Bowell ¥ 4TF R MBI TF well ¥

A e~ 200uL DMSO > #2 well # hiE¥ ¢ 7wk~ * pipette = f 42

6.1 #well ¥ &% ¢ DMSO & & %4 3| ¥ — % 96-well culture plate
.
7.#-7 2R & % 7196-well culture plate £.570nm™ 12 ELISA Reader

3 B~ODw & B

3.4.5 SEM & % 2. ¥ Z_ ( Ajay Kumar Guptaef: al. 2003 )

1R £ ¥ 5 SEM BRI % (13mm glass coverslips) 77 24- well

culture plate _*

2. p £ & 45 124- well culture plate » 3 » & F# (FH: P > KT ELP]
enSEM#} 3 #* 4 transfer T ¥ — B #7724~ well culture plate °

3.4t » 7 3 1.5% glutaraldehydes s H 2 ¢ HT = - 44

4.5 = L &4 T is ¥ F Tk suctioniz £ 0 * PBS wash= =t » &

X7 A

o

17



Sc4c x4 2% 0sO,ens Bl 2k ¥ HRE L A4
6. 1+ step4

7% F 1L e ERE JE 2 20% ~ 30% ~ 40% ~ 50% ~ 60% ~ 70% ~ 80% ~
90% 3 100% £ -k JFpH % i 7 96k e 16 0 % T A 4 o
8.:#-100% & -k i suctiondd- 15 > 4v » hexamethyldisilazane (HMDS)

E O B BHE T RS - E MOk o R E A RITE

N7

Note: 1 } iz — ¥ Fpix & € % WERERYS
0.37% = {4 BE ’ﬁti‘ o b BT £ o

10.41 % 4 5% 7 & ¥ st (SEM)BEL Zsample ©

3.5 MTT assay.m % /& {4+ plag

ZfF P EZ RS A3 RIERT A SRR

1. & 2 trypsin-EDTA T # fc & fwPe g > (F (5547 1 FiR > Bk
e B e 3 & R R £ 355 o rltrypan blueZ & FE K Y w
"2 Hc P

2. t96-well culture plate® 4r » 3 1x10%wellim? Heehim?e 12 % i
200uLE % = L v | PF

3.:¢wdﬁﬁ§’%iﬁﬁﬁﬂﬁ@%%%ﬁiﬁFq&aﬁiﬂﬁg
ok 2. 1000ppm Ak ¥ B dp et - BER S TR e HER

MER 5:56~7~8~9~10~20-~30-~40-~50~60% 70ppm >

18



P2 RB%EYEZNAER

» Bk PF R 5 12hr ~ 24hr ~ 48hr % 72hr
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54 Cytochalasin D ¥t % it 43 A+ F (22 5

e (ytochalasin D is a cell-permeable fungal toxin which binds to the
barbed end of actin filaments inhibiting both the association and
dissociation of subunits.

e Molecular Formula: C30H37NO6
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