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Abstract

Nowadays, asthma is one of the most common airway inflammatory disease and its
prevalence is high in developed and developing countries. A wide range of silver
nanoparticle applications has emerged in consumer products ranging from
disinfecting medical devices to water treatment. We are interested in the inhalation
toxicity of silver nanoparticles in susceptible allergic asthmatic mice.

In this study, silver nanoparticles were produced in a generation system. The
BALB/c mice were divided into normal group (PBS) and asthmatic group (induced by
OVA injection). These two groups were further exposed for filtered air (FA) (PBS/FA
(N=5) ~ OVA/FA (N=5)) and silver nanoparticles (NP) (PBS/NP (N=6) - OVA/NP
(N=5)) 6 hours a day for one week.

The average size and concentration of NP during exposure was 32.78 nm at 3.34
mg/m®. The inflammation and asthma markers including IgE in serum, I1L-13, total
protein, total cells, proportion of neutrophils, macrophages and eosinophils in
bronchoalveolar lavage fluid (BALF) and AHR (airway hyperresponsiveness) were
determined.

The results showed that animals had adverse health effects after exposure to AgNPs

(silver nanoparticles). In normal group, percentage of neutrophils, eosinophils and



total cells in BALF increased after AgQNPs exposure as compared to FA control. In

asthma group, IgE, 1L-13, AHR and total cells also increased after AgNPs exposure as

compared to FA control but it was not statistically significant. These results suggested

that asthmatic model needs further modification. Additionally, some previous

experiments showed that AgNPs might act as anti-inflammatory agents. Thus > further

studies are needed to assess the toxicity of AgNPs in allergic asthma model.

Key words : silver nanoparticles, asthma, evaporation-condensation, inhalation

exposure
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FEULFRFL oAU ARG F AR UF B R B H T 2 K

Bk BRET D - R 2R WA AP A FPL TR S E - e

PR EAIPR - AP REEIAAARY R F Y h3 Aok A d 3 g
= 5 4[55] -
7% /& &% (Evaporation-condensation) iz I & 71| * B b B (b]4odL ~ £
N

PR BT F R b R U )R T

ARSI EAERDEET R ZTRBREERARR(EARAT H) WL E
B

5

ARSI EZ o VHEEAEHF F SR R RER
FANEA ST gh W A A S E I St d [ il LIV N 0 S E - e M T '
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Bkt H - S HRZERF AP AL AR IPFRG T RE - AR
RfE =~ 3R~ B IR E 420 [56,57] -

g ep 5 #4272 (Flame spray pyrolysis » FSP) 5 it 5 £ 4 &2 % i¢ > H 2 &
Mo BT WERS ARG ERS T LB RN F
ME G VSRR B R FF R AR o H
P RS E R NHOR  R O AR A et £ RhF MR

Bo o 2 EBG 2R ERAS HBPP B RF T RE - LR

=
=

o

PR N1 R 5o & LRI ot o BRI R AL 2 BT

Nt

i B Btk S rL][58-61] -

"k 75 47 % 2 (Spray-drying technique) ¥ P-i& 2 2 5% fote > f IR ] B > #pe
Wiz 5 Mo AR SRy @ P ARG N E R R R A 2 R
25 10 2 500 pum i if o 2 (8RR IT F 1F AR kA AR E 2 golk ks A
PR RETHE AR P APEALZFARE BAR A HHIE]S
» B AR T 4E 2 R [62] e T *h 5% (Electrospray) » J 72 22 of 45 2 4p
ot i pER g R T SR KR THE Y E o SR o il 5 R
T R ERSF TR K iriF s wd 0GR Bl ET L Tt

)3(’ 4 m/f%%‘}“ INA /

e
Wi
W
\FF'
&3
~=
o
=R
(\x.
!
o5
N
=

i

FLY A KAt 2 YRR i By ZEBTAR
AL BERE - Rtk FINFFLRZIBGE AT MR A S 3 o
AFS% T O K 4LA A kA & 4 3 F % (furnace) ~ 4 #r ¢ (cooling
chamber){-### & (mixing chamber)*r i = » 5 g% I * 7% /4 52
(evaporation-coagulation) # 2 2 5t 4Uic#[56, 57] » £ 14 § 1+ 4Rt 4 o #-F
tgpd e r 2 Epd BEBRHE EFEA R FALELFLgd > 5 x5
Fo2BREFIPRFHE By FHEY LT R AR N R o bR RIS A

ErEREL R E e e S N ERIE R P R R R R RS AR
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BAGERRE TR BT 0§ TR R BTN A B g e 2 1
4o &%@»%ﬁ?’ua+%$+ﬁz%ﬁ”w@ﬁﬁéﬂﬁ%’&@%”
B et S B Rl Bk B o T OORORIE A IS E 2 o3t 8 E (SMPS,

TSI-3080 DMA 2 TSI-3022 CPC)it {7 i 4§ & Pl kb s fodic b k& o

2.5 g L g T hk

BT A KB kR ThL & Th2 & 05 F oo T et
BB Th2&geh -G B> B3R AAF R o&T REslgF-e
Th2 2 3 e B F o § Mok B » W Bg T e > Evglmie $oh R f F A 24 07
o Bpkads L L dwre ~vi P i p3k 0 A4 BF I3 (ROS) 0 bldep d A 5T
Bk RigATR ] PR & 2 wmfe e 0 blde IL-4~ 115 1L-10 - IL-13 ¥ %

PR PRILS § RaBrf M6 & o IL-13 e B w4 ik

>'1'\

ARl
19G 4+ IgE[63] -

g g BB L 3k & 53 dic(cell differential count) @ #évg LA eI £ <
(neutrophil) ~ ¥ 4% ¢ & Ik (monocytes)- A = 3 2. B vl w2 ~ 3 = tm*2 (lymphocyte)
z “’E pifte o 3k (eosinophil) o & ¥R A= > B K & B m{v; LRI
RO BT - BIER e Jlmie B R F IR iiﬂﬁ* g = Trm R o Fpt
15 & 0% ngf Ldp ik o way Lenisnd ’“F,"‘ Moo w R E A& hF LR KR
A2 ROST Hacg it /RRS 1= Fptw a3 X F Y - Bagg hdpth o 3
R BT AR A B HHR 1 AR T e kiR ? A R 7 R
0o IRet BB T R LR g B 18 S O R W Ap ik

FrR G B R BABARY o & FEARE (L T X e 2 H e ef e i e f )
A RRE AT sl F s E e g lweanRi s #—;,vg LA R v—%,’f@']zt
6w 32 Th2 Zaampke s> @8 XF B2 virg @l o, &

BORFRA G A CAR > BEREGFERF o T @I ERLF


http://liverx.wordpress.com/tag/%e9%81%8e%e6%95%8f/

Yot 2 s MR R TR e s e 4 (AHR)S EE Y - o e
-

% 39 B (total protein) 3+ d w R A ks A S 0 Foapd R L e s
N R PR S I L Y TR AR T T

WH P [64] - sy P ARG B R FRBINL BRI .

26 g B in
mE AT AR FENHIRAFE BT A A AT oY 7
G R AEF L F R R R R AR Lo BRI G A MY R

¥R F o R R TR 0 e B F R Bt

R

5
=
N|

- xR

Flpt AFT G K A F/.r}\:ic,\%%" AR o SR ol o A A ’ﬁiﬂ’}p*ﬂ‘
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¥z Hig i

31 Y FHE AT

3-day Challenge

Blood ( IgE) |
1% IP 50ug 2" 1P 25ug \ AHR

OVA/PBS OVA/PBS ‘ AgNPs/filter air 7-day exposure Sacrifice

| | \ ‘ ‘ /’)

day 1 8 13 -14 I S—— 22 23---25 26 27

Seven-week-old BALB/c mice

I 1
Asthmatic group
Health group immunize by OVA+

by PBS AI(OH); on day 1, 8

Blood for IgE test

‘ Filteredair(n:S)] [ AgNPs (n=6) ] [ Filtered air (n=5) [ AgNPs (n=5) I

6 h/day , 7 days

Challenge on day 23-25
|

Airway Hyperresponsiveness (AHR)

Sacrifice

17



2 F RN

KFTG % 73+ 2 ¢4 BALB/C o] 8 > BALB/C -] 8lif * St LB AP MAT
[65-68] - F S 3 T PP B RF %A F A F %4 ¢ < (National Laboratory
Animal Center) » &7 &3t 58X F oL fd Fd % 3 > ZE 2R 248 12
PR R ERERES FREFSERZIPAE - FLEEET R -

BRI A LA e AU E R R FE A F e S e BALB/C o) &
Hoe FedHN ) R A% 1408 8 % 1w #geria st (Intraperitoneal Injection , IP) =
3O B~ S0pg /200pl f 25ug/200ul 3k A7 — “F F-v (ovalbumin) & i@ — &
% 1* 4% (aluminium hydroxide , 4mg) M # F BT F A F B & § Y450k B T
FLURPE > G e d AR F B Th2 fwve £ 3] eh o @ ER ) BB E 1 st
PBS(Phosphate buffered saline) # iz #[-& % i 48(4mg) -

s 4T RATR S B B AL 5 3k aTdp (Sensitisation period) - A H B d e 0 &

HR A RN E 2 A @ Amm F e 450 B ke 100-150ul - # % 30
B E L SRR 18 104200 rpm B 10 A dE 0 PR R — s 40ul > 2
fs & * Mouse IgE ELISA Set(BD Biosciences)# i?| total serum immunoglobulin

E(IQE) =8 ek B 8.7 F 3 4c o

33 &

A7 T ‘}ﬁ}:_ﬁ/r}pﬁv,\%%ﬂ Mgﬁ%%(g} 1) 1188 J,éf | % %5
AR AL G OKAMR AUE R R ok F R B R B E
FRoood BB A S E K AUk o AT B R % ¢ o B4F & 1090-1100°C 2
o ® 6lpmeng i g M —F §F % EFFF LT 29 § F ERFF 2 F
AR FR oD MEREETHECREF RSS2 AR DF o2
a4 Aok~ ffRE o A~ H25Ipm F F v 25lpm F F (5 F - F
LB E S AR R 2 RRRLEE A B2 LRk Bpie
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RFR R idleinr 2434 BOHEPAMBIRZ 4 Mok iz 5§ - TR pFid
o b 5 8RR (MIiCroRAEplUS)E Rl B2 § # R VRLER ~BRE - MK
BA S P KRR

2k B BALB/C | R E R fri A A Y s B A S A AR E
fedrdlie > U PBS A7 A iEB e OVA £ 7 5 # i 2 NP £ 7 5 2 £ 2%
Bleom FARIZT S R Be Eigs f oidlie e Bt AR RIEFE 2 H R
FRpEof g2 o w w46 4on i PBS/FA(N=5)PBS/NP(N=6)~OVA/FA(N=5) -

OVA/NP(NZS) ’ F%Fé&f:’»" X 645& , @&g—%?% 7% o
331 2 ¥kl

LAk EBHF & X U TSR PS4 7 &R (Scanning
Mobility Particle Sizer, SMPS) & | % #% "2 #ict s 2 #cp k& - SMPS
d jiea 38R A8 B 4 S ik (Differential Mobility Analyzer, DMA, Model 3081, TSI,
Inc.) 2 frk it %5 3+ #ic ik (Condensation Particle Counter, CPC, Model 3022, TSI, Inc.)
AL LA Ao HRITE A DMA Y ok SEFMHAT L TREFHT
o BRI RGBSR GRSk ier CPC;CPC R G - 27
AR ARy RTINS o SRR & Ll RS W L Sl Sl
BleAR R 0 R S e EE SRR 0 A2 ATHI % 0 ¥ % iR F (photo
detector) i | ¥z b=k B w P L B P Mok 2 8P > FHREZELETRAZ L
B ARk A& o

2ol SR A AT 0 AR Lo it k2 dF Rt 5 B st (Scanning
electron microscopy; Nova™ NanoSEM 230, FEI Company )» # & % %47 & 5 1nm>
Pz Xk gy 340w 4 47 & (energy dispersive X-ray spectroscopy ; EDS)¥ e ¥ 4 47
Moz~ 2 o RO ol A g KW T g (47Tmm Pall) > 2 18 E R B

Wod NRBAG FET TN AL IRET R AG 8 - & 2 Bs(P)

19



SEM A AR F4A2 B+ dh SESHRFEHRWY »EF - RZ o

Frpr o BORETH T F 0 MELGE L AR Y A R - EDS R E_d

WRASOPN T IRk B R RS PR T S Ipkd
BN A AR R T X RPN DA AR N L A 0 F

ot Xk B AR E TV ET eSS F o

Fobo 2ok ol R pER Y o BT R 8 & T R R iR
(Inductively Coupled Plasma Mass Spectrometry ; ICP-MS) & 47 » % & & e 18 4%
R ppt> FiEEM s TR EEAR S 2 E R AR BRHpALER
A m g2 o F L ICP-MS 247 o 2 R E 3R 9 B8 & T (ICP)F iy @R
At A2 CRE VBTV POTFICTE S I FHFRE LR
I KA EFEREAFZR L F TR -

mEEER T W “f Td SMPS B 2 ¢hs ARy @k g A FRE en 38 & SMPS
BEERERoEH AL AR ERERRAD (AT TP IR) 18> & pump
SLpmiRE R F K 1T B e Rk B E P AR 24 ) B
FHMEATERE O ASRBEREFERSFIFERFSELS S IR &K

g

\F‘b

3.4 wFeig e

REGE IR TS F R AR R DA Ak 02 K AUkt E B BTE R -
SRS A PR R B S = % 217 challenge 2 # "5 i# /1 (intranasal
instillation , IN) = 3% 3% -] &lxx » 200 pL OVA (100pg/40ul)> i 344 % rh i & F e
Z_ts & * barometric whole body pletysmography (Buxco Electronics)#] & AHR
(airway hyperresponsiveness) » AHR 2 Penh & £ 7t ;5 ¢t = 2 ¥ 3| & %3730 5 L
AR BRI BRSSPV R EAFEFER o

#--] &L ¥ ** Plethysmographs p > i * H 3%+ transducer §= preamplifier ;7]

[



baseline s Penh f& » 1T 5% 457 Penh EAp$3g e 2 A AE ; 2 (5] &AW EA
B~ 7 ek B 20 75 1 Methacholine r2 1] g 2 ef v ig »]té{‘ﬁﬁ RO E BIER A Y|
% 0mg/ml(PBS) ~ 5mg/ml ~ 10 mg/ml ~ 25 mg/ml » & e » pFRF 5 =2 248 > %

>4 4_55 * Methacholine & » T B 4z sk | Mz et e 4 it N H A7 F
TligcA2 B 2. Penh & o {5 12 Penh &h4p 4434 4o +¢ &) (relative increase ratio ) % 7+ >

i Per]hmethacholine/Penhbaseline °

35 s ELR

BT RE S JE A RIRRTS 24 ] PRAE 4R 0 L i B U] BUG R
&R IgE FR80E B 0 TS MLvRiL B 58 02 50mg/kg ¢ pentobarbital i {7 S o
Rl B EEPE S o T 7 B ENAAL R BAOFE B F E S
ARG EPNHE o PBSRRiER R S B KR AT
3= 1cCPBS 3R » % » kw it = = o % — ¢ ¥ /2 g %% (Bronchoalveolar
lavage fluid , BALF)+ 1cc» * 3t g fx § & 87 ¥ ok b -2+ 4°C ek & 2 1000 rpm
o 10 & 480 4 K H b iR 150ul 2 40l 4 & 2+ 4 ) 150ul cytokine (IL-13) ~

% 30 7 £ (total protein) 4T Mg B R BT o B ~Z UM EAS 2R
% &4 LcCPBS /3 i » W EE Rwib iRz =t o % 2~ 2 e e R R
Bm o A3 E P o K200 T RE - BT T AR RIERRIE S D P
FRN oA FER A BRI E § 20 e kiR 0 SRR N L 2
% 4p ik > P~ 100ul Rl 2 385> = dmie dic o P~ 20001 i (7 o 3k 4 At dc 0 ¥ B 40Ul
RIE I 22 om 32 § iR 02 IWdg ik B A BBt 2 ki 40ul R IgE 4=

£ 2 150ul ip) e F]5 (IL-13)E B -
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351 iERR Y B m?

”

[ G I’ [ N P 2 N . ’o, . . ,
B2 e et B R e AR EL GRER S U KRE TR £

O
%

EGBE S o WA me B o @ g Rl bz L o 100U e g ki 22 100ul
B~100phi2 *% v 3k 3+ #c# (Hemocytometer )(18]3)

Pl T FE Y F P (Coverslip) o m F3EcE P - B4 PRIF O FERL TR

AT IEmA L9BImmeA 22 A5, He mate B AE2 1AL

LA 16B R FERTLIMMe 4 PRIF I CAF IR EFEBLL

S A2 BASImMEX01mm=1x10"ml o d 35 = v i e T e

Flettrypan blueZ & v i » fmie @ B 4 o Fmie AL AL S o F)p R IR

gh*a

EP ke
A ¥ 3 KSR o SR A S S L SRR R
B FE- B AN 2 LA S medich @f\uﬁ?ﬁ gtzgfulxlo ml »

FLE ml Pz e e (b Bid/ml) o

72 e M= (T B % 452 % d e Bi/5) X AR 6 42/ 107

352 e kR LA KKk

B18 200ul e et 0 R Y AR S Rmie FRATH T o BACE R
R A w2 E “’E ¢ t9 o 2k (neutrophil) ~ H 4% ¢ o ZE(monocytes) ~ # ¥ fmie
(lymphocyte) % & ﬁ’x v w3k (eosinophil)z_ b F o H ¢ v%’ Py w3k E HEie n

B R ORINE LR G e o S L R RUE R AR 02 g R o ke

—_

B RIS 18 0 # % MR e .o 5 (cytospin) 2 600rpm e 5 A48 0 £ 1Y

Fh X FF G e AR T 0 R Aok|(Lius stain) ¢ o A — REAE 4 W

22



A(stain A)% 30§ » £ * = 484 4 & B(stain B)% 90 #) » ™ kimdmit ik > # %

BT R B S BRSNS Pk E PR R E R

,‘xn
F_L
“r
do

)

%200 B inte - R E AR A b WG YRS
¥ats o T @A (b 2 T AL

FE ARG e )

R O0)=(C PR G S s I2)/ 200 8 S X 100%

353 ek ® e Fl+ IL-13

fmre F]+ IL-13 AF eh A2 & 02 g4k > i@ * Mouse IL-13 ELISA Set(R&D

Systems, Inc.):& (7 & B °

Assay Procedure # ip| 42 5 ¢

1. 3 reagents- standard dilutions-control 2 samples (150ul %% ;& & &% ) & & 4% o
2. ¥ plate frame j& 4855 B~} » AT g AT R A o

3. #-50ul Assay diluent RD1-14 4x » & & microwells(i%3‘) - (RD1-14 2 5 7 %

FR o LR

4. 3 50pl *2 rstandard ~ sample §= control 4c 3 :§ § cowells ; % 3t plate > 4=
EREIE LA SR AN TR Fo

5.0 % wells > = & well * 400ul = wash buffer 2 /£ 5=t ; = (s - =t {8 » 4o

plate % frr ikt > G RAHETRAT R LAATRUFRT - B

{

A o

N

6. #-100ul Mouse IL-13 Conjugate 4c » = i well - & 3F plate % 33 %> %8 2 /]
B o

7.

[

A B ik

8. #-100ul Substrate Solution 4c » & B well - ¥k 2 32 %3t % 8 30 » 45 -

23



(Substrate reagent A+B E #8 ffpe @ > JF e ® i 15min p @ * > K RS 4 %)
9. :#-100ul Stop Solution 4 » = B well - d=gsdp ¢ Bz R £355 -

10. % 30 A48 %k F & 0 3 450nm ek B o

3545 ExRE? B30 &

Total protein £_%* %4 & % i £ 4545 # * Bio-Rad Protein Assay(BIO-RAD -

1-800-4BIORAD):& {7 & B ©

Assay Procedure # |42 5 :

1. * BSA(Bovine serum albumin)fe @i £ > £ 5@ EAR A %5 00204~
0.6 2 0.8 mg/ml -

2. - 43 iR % e sample & 10pl 2~ sg § cowell o

3. Rad protein Z #[g2-k 12 14 v GlR & o

4. z_1s#-200ul Rad protein % & 4c » well » ## % 5 24512+ > 2428 1 /] pF o

5. 3% 595nm ez sk {E o

367 nIgE FARER

Immunoglobulin E &_§ w4 42 & 2 324545 » & * Mouse IgE ELISA Set(BD

Biosciences) it {7 ¥ ip| o

Assay Procedure s i 425

1. 3 Capture Antibody ## >+ Coating Buffer » coat 100ul # wells * - % 4 plate
2R AW ACHE®& -

2. %= x e wells: = B well * 300ul 12+ swash buffer 2 7% 3 =t o e 5 & {8

- {0 3= plate T E frir Rl 4m L o F £ 2 F @A T buffer o

24



3. & i well * 3 -> 200pl & Rl ff-#i% (Assay Diluent) L% » 3 % 44> 33 £ 2]
1] pF o

4, EAFF 2 H wrfik o

5. ® & 45+ Assay Diluent fﬁﬁ e & 24 sample - Control ﬁr% 50 & » Asthma
sample ##f 250 & -

6. * pipette #-% 100ul %% & ~ sample = control ;£ » |3§ § o wells ; % 4
plate 2 35 £ %8 2 /| P& o

7. TAF % 2 emr/fie » B RS o

8. #- & ¥ 4+ ch Working Detector (Detection Antibody+ SAv-HRP reagent) 100ul
ber & B owell s Rdtplate 2 £33 1| pF o

9. EAFH 2 hwr/ik s B ET X o

10. #-100ul 28 5% /% (Substrate Solution)4r » & & well; 7 % 34> 32 & 3t 2 8 fie
% 30 » 43 - (Substrate reagent A+B F 42 pe @ - JF e pe @ (5 15min p & *
F s % 2%)

11. #-50ul i% ok ;% % (Stop Solution)4e » = & well -

12. .30 & 48 20k F & 0 3% 450nm ek sk g o
3.7 .i&%“f}?iﬂ*f 5

® § B B> 4~ (PBS/FA ~ PBS/NP ~ OVA/FA ~ OVAINP)E 415 » & B2 i
Hla 12 o] B SGE (7 2 8op 7L 4k % (lung histology) « ¥ 5% i i v 45 & 1R 71 23
o2 BEI o FFFRF RSP ¢ (National Taiwan University > College
of Medicine - Laboratory Animal Center ) % ﬁ‘:}?;lj!’__f@gf%h*r B HRM 24 -

EETETCANT SRS Y. S 3ty S0 IR T
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3.8 WP A ¥

? A%Egt% ‘bb Vi T }”;jl/,g'-_4C ()\::\‘ ’f?}—ﬁ é’;(mean t SD) %\' ﬁ‘ ’ )/é, “_E'_?\ Fé&g(;}}%\ ffé » t'test

Q#%—Lﬁeiﬂ > P<0.05 Zﬁaf‘% éf']éfu;"‘_j ﬁq&ﬁ‘—%—iﬂ .
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Yrd B%

A1 A2 BB 5
AR BB N EUCR S kA Y 2 SE AU A it
AR AT R ER o P EE/LRREAEL  AF FrE L

Hofe o b FRVp e B AR B R EEAFERFES T E 1100C - # * 6 lpm it

a—

FRRUEF BT LR B RS R NREF B L e R

2
=y

/

TAL R F A blaeR 2907 > 4 A w2 250pm F § o 25 Ipm §

RS

FERZFPF 5 o)iemme 2 il 2Uc2 ERERGE»a B 20
BEBRIFEFERB O TRPEFERMRRIS cBPRR CERCBREZF FER
e 2355 > PHAF T IO PR kR TEBL A MRS P T
Fois 5 32.78nm > R X 4 2.08; P kR 5 1A0x10%HE/= > A 0 HeE LR
PoERZ 45 kAR A S S 334 mg/m® -« 1.56x10° mm¥m® - & & 8 7 2 pick
ALRRTAPFRUE 4 2 EBUEE S G(FI2-3) % @ SMPS 8
FEER > 73 % Slpmit EHREFRA L 7.7 @ BF S FEER 5 053

mg/m3(% 5) -

2 3 5F ok A A5

AR R T S HAEL(SEM)BEL R T g MR B BBl Y S g AgR r o
AN AR ERBEBENEL B RESTE PR R AT o PR
X*we&%@w9+ﬁ%(EDQQWWW#’:m%éM>’?iN$WTﬁbnﬁmﬂﬁbé

—BAed 1Lk WG A(AQ) - A F o F T G F &Y R B F K MRS
%ok k(% 6 W 5) -

{194 % B EPA > Method 10-35 < & ¥ # 21 » Al~ Pb~As~Ba~Cd~Cr-
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Co~Cu~Mn-Ni~Ag-~TI-ZnE20f~% > x5 2 ¥ AP ¥ L2E 4R
fARE A Fl R 8 6 RS R R(ICP-MS) 2 47 3 5 Mot e ijg 4
¢ ocha A LA & 4(AQ) ik A& 2581 1 pg/l gt B & A~ & ('8 143 200ug/L)

B >H? Mn~Co-~Se~As~Cd %2 BaFlvjaF L m &z &P -
3 FehARm2ELE

G FHE IQE - IL-13 2 s pedt s f Bt F TS R AR 3 iR
FEF G R AR RS RPIIQEF )k R 2T 5 H 4 o
F]RGE R e F e BEN S e d %) R(n=10~11) > * ELISA |1 H IgE k& A %
% 1.00x10° £ 3.40x10° ng/ml 2 6.02x10° + 2.61x10° ng/mi(% 7 - B 6(a)) > + 2
FAEIQERAP S ERE pEINF THFLE WP FAHG e 2
LR

A AR S R BT R ACARAR L S HRRlw 7 IgEER -
v e | SRR R 4ok 8 B 6(D)HTm S F R ShIgE kR
OVA/FA(2.67x10%+3.45x10" ng/ml) ~ OVA/NP(6.11x10%£7.61x10* ng/ml)f? &+t &
B - 8 PBS/FA (5.25x10% £ 1.06x10° ng/ml) ~ PBS/NP(1.66x10° + 1.20x10% ng/ml)
Bom bkBOVAMFa | HE2 B> 7 REIE G2 F Uik 2 (OVAINP)
PIQE ERP A kBiERT F (OVAFA)B » & it E | RempiRt P AL
§L o

Btk PR Gk B R S B 2 R BRI > i 7 IL-1I3 R R KRR 0 B R
AR IgE & % 4p 020 F E_F v ] B OVA/FA(14.83 £ 13.81 pg/ml)~ OVA/NP(28.04
+ 26.27 pg/ml)f &5 i & -] & PBS/FA(2.79 + 1.41 pg/ml) ~ PBS/NP(5.55 + 1.82
po/ml)g » 7 &85 E RSN EF (R 8-WT) -

s TR A AT Y R ALt st o e R e BERE B wmiE 2

F v 2 LA AR E A 0 S #h ] B OVA/FA(41.65 + 19.83%) ~ OVA/NP(45.81

28



+ 13.76%) M &+ it & | B PBS/FA(4.80 + 2.53%) ~ PBS/NP(18.55 + 8.09%) % -

34

? OVA/NP ogr PBS/FA it S 4 S V¥ A B 5 T b g ] Rl » 4 2
F 4ok & & - BU(PBSINP) st S0t & B i 5 # P(PBS/IFA)® » 7~ 3 £ Bl szt

T HEFLR(E9 WY -

4.4 v if o4

bk F AR e 12 PR ] B2 S e (AHR) 1R A ]
HawixparkR 50510 2 25 mg/ml 2 75 i+ Methacholine 2 {1 g 2 2 ex
i TsE R o RIF Penh 4 £ 10(a)#777 5 # 8 AHR 2 Penh erdp 33 4o vt B &
oo FEE 10(b) B 9 0 Ff kB o B (PBS/FA - PBS/NP) s s if 12 4

AP ELE > Fh ] B2 (OVAFA - OVA/NP) R 4p 4+t 2% > ¥ OVA/NP ‘et
GO pe 4 gt B 3k g o m P oF X D4R k& (0 3] 25 mg/ml) s Methacholine

e B 4 FEARP AT o

45 %305 L4

SENESFP LS Y LS SR RE F5 TR AR ST R
e ERR T PR FaE R s RN e o n AT Y H PG owonps
R IR SR R R M SRR L T AR o 2 ek
Sl b P ISRE T Y 7 3] OVA/FA (1.42x10° + 6.85x10" #/ml) ~ OVA/NP
(1.98x10° + 9.31x10* #g/ml) & % 'm#% fic % 1+ PBS/FA (6.00x10 + 5.88x10* 3g/ml) -
PBS/NP (1.30x10° + 3.28x10*3g/ml)# =% ¥ OVA/NP & 4 %] PBS/FA-PBS/NP

et £ 8 (49 B 10)-

G 34 BT g ¢ LG 0L R F @ itk | B PBSIFA (484
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2.3%)% PBS/NP(8.9 + 5.8%)* & i v /| & ‘2 OVA/FA 2(2.7 + 0.9%)% OVA/NP
w(BA+21%)5 % > e A EP RS EFLB(E 9 B 1)

R

_%f’]t*w B_Tt““ :12:€ A EIIJ

N

(53.95 + 19.64%) ~ OVA/NP (48.63 + 12.88%) " F p¥ &g v* i & -] & PBS/FA (89.60 +
4.68%) ~ PBS/NP (70.30 + 13.81%) i< » @ = OVA/NP ‘227 PBS/FA = 1t & § %
PIHEFAR DV RE ) REF G 2N AU & &) B(PBS/NP)cvt Fvt &
BiBRET F (PBSIFA) » 75 Pt P AF L B (£ 9 B 12) -

M0 R RV X ¥Tmie AR > v ez F PBS/FA(0.39 £ 0.22 mg/ml)
PBS/NP(0.41 + 0.15 mg/ml) ~ OVA/FA(0.46 + 0.12 mg/ml)F= OVA/NP(0.43 + 0.22

mo/ml)# & 3t P B F L B (4 9 B 13) -

4.6 3 R

et Rt 0 R ie T HRE 4 ¢ > # R PBS/FA | &1
FEEEIL R 38 9 etk ’jJ%.f@m’?é 72 ¥ (lymphoplasmacytic infiltrate)
IR % (B] 14(a) ~ 15(a)) - PBS/NP e p] 3 # RjgRHE L §F ¢ % X (bronchiocentric
interstitial inflammatory infiltrate) i % » & 255 # = Jwie » & imie 2 “’%’ e
= 33 5 (B 14(b) ~ 15(b)) - OVA/FA e L Flds R R A A §F g8 LM% » T
KL OM T we s m e i’rJ{f,fsm’?é’ . v—fg]’ Pz v—fg]’ falte Ik & Ve N Eegimie
e 4o () 16(a) ~ 17(a)) - OVAINP ‘e R £ L% 3| ¢ BB IEL § B8 4> &
T e lme X R ERIEG G Tk o 2 R8N B e e BOREH 4 DI 6 (]

16(b) ~ 17(b)) -
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$1E HBRER

* 7 #-BALB/C o) B4 5 2B (PBS)fef w4 58 (OVA)A 2> H ¢ OVA &
A vﬁ"?% v R1ER IQE ER M —. Pl BTN e g o f;ﬂw ;;_‘:i}j,a,}i,;
AN AUR 3 F 7T 2 kBT 0 kB 2 (PBS/NP - OVAINP) T & 5| ehT

bﬁﬂ%3sz’?i%&é3meﬁ¥@@ﬁﬁﬁﬁ”@"%ﬁ3M%g

ﬂq
!
kad
“I}
‘..

BERRE > TERAPKE 2 L AR T Fhd R

7“7\*

PR A VRS TR A AR TR CA LS = )
45 > PBS/NP 4pt PBS/FA % § ¢+ ZAB%t 1 & g v @ o P & IgE(ef =
Fis) 113 e fed 2 M= mee it 4 4R Y - OVA/NP 4p vt

OVAIFA ¢ 5 + 2 48% o @ 2 W Mm@ s ¥ chig &% o Biom o @36 Lk B o
LFrpe EERAARFLOFE LF BegRuT Ll AT HT2 IR
Mok b f o] BAEPN G dF 4/ L TE*[53,69] 0 Ft v F Rk KRy BT

*OF SUCR ST F vy A T ABE 2 H 4%

A Mk AL Z BB AR

poae e Ko A 2 3 23 0 blderf Facki2 o B R G E
fe g 2 ehfice e SaE < > 2 BB 3 B R RITZ A T AL il
RRRLELBTZTRSFFT VEREZT AL FHR L H L AF KK
R RRESERF P LA EY G R ¥ - 2 g o BT L RE
ARAFRE R PR R LR AR RTAL FRARE - RSOk Bl Al £
TRt Ty 2% o4 2RI Wy L ime 2 CJRFEHRE 50 R

AR EIEEBFR AR O HA LIRS TERBL G T
7

AT ERMEF AR REZ A AL A SR FTE -3 EREA -
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HEFE CHORERBTREER BT F G FORE R 5

FRARALIPRERE N SHAN L S8 FHTVEY AL ETFRAS A
SUMCR 2 TR S R ITIER T o % SMPS KRR N 7 X ST A 4 ehE o 4Lk

fofs 3% 32.78nm » B P kA 5 1.40x10°4E/ = 3 a4 FRER R L 3.34
mgim® > MEH L R A B e peh s e kG R * SMPS
ZAfA AR P SMPS TR LR S % 5 3.05mg/m’ . R AP E TR F
HEEER 5 053mg/m » SMPS F& kR " ipAh3 57 % > SMPS 5 & &%
T % o Sioutas & 4 *+ 1999 £ i2 {7 SMPS 2 4 & iv /g Mgt B % ol o U
BV A A H - kSR F L % 5 (polystyrene latex) F B kB E T RIRR
H - (ug/md)t fi> 7 depiolol e & 300-500nm B - SMPS £ ik Sk B enT 1ok B
% BT A Aok s b 3t 300nm pE o SMPS 0T 35k R g AR E B
1.5-1.6 & » ¥ ¢t . 50nm #./EF > SMPS thT 35k & € v A S % B
63.2%[70] - Ak E» B @ ¥ RAHFEI AT MRV RTEER SRS
# . SMPS F # € % » 1.03-1.66 = [71] -

PEEPEIANYHRFILSMPS RIZF 2 ER B8 el % > LB & B#cs
5.7 3w v i R FIE - S 3ok A7 Fo B i B R S ok S8 SMPS
feotimpEd B A F A BPR BRI £ R E %% [70]; ¥ 7> - i SMPS
AR RUEE FRRAR P ¢ B MR G 3Rk 0 1345 SMPS e * £ 5 H R
BLERVEMCPRBER R YR RABRE AT EER O80T

m=pv [1]

M=}}'m [2]
m= & ke £ 4o 48k & (mass weighted concentration per channel) ; p =ik %
& (particle density) ; v = & jt £ g8 £ 4o 8 & & (volume weighted concentration
per channel) ; M =4 & & JE & (total mass concentration) ; 1= £ ™ *T(lower

channel boundary) ; u= £+ *2(upper channel boundary)
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¥ b9 Kim & 4 3t 2009 & $9% % 3

F ok i B R g 7 [72] > @

* DMA 2 APM (Aerosol Particle Mass Analyzer)3 & ok 2 £ k&> 2 5% 4

L

qV
12 w? In(ry/ 1)

[3]

m : pck B8 (mass of particles) ; q @ 7 % & (charge) ; V © & &(voltage) ; o : i

#7 Z (rotation frequency) ; rp @ p & & X fZ (radii of the inner electrode) ; ry @ T &

L = (radii of the outer electrode) ; r¢ @ ry ~ 1 2. L 3278 (average of ry and r,)

B 2R T FTEERLEUBBERZ PR ETE o AT K2

SEM % % &2 w2 Bk > B MR 5 2ERI3R K > B SMPS ik B

EPEMER G ERTER RHR & LA T 5 2% 3 R dots

e o4 ¢ R SMPS 3E#R

“'.1\\-'

=

273 (73] -
F SR 1R B AP R ﬁ—;{? AR

% R o

sk ek B g (TR B e ki y F?'Jf{g FF(T

$ Btz vkl B A 4 ehg AU T B4R 0 g MR RERY it

ERIEL TV AR

SRS VAR- B~ R E -V g Wk A LR ﬁ};‘wtn‘_/,,\ﬂ]:frﬂ,%’;ﬂg CRCE R & s

Ak H P RN T S M (SEM) e

HY SEM 7 Lok 2 = 8825k » b+ 7

BT 3 s (TEM)is - fad ¥k *

P X Sk 28 A 1 & (EDS) A

o & A A FPiEE Y SEM 2 EDS KRR F F A o 5 B 2TR

AEa ek BE X F 5B R 2t B @V mE sk Bk R

Fohpe £ EDS A 475 % B 2 K Aol A 4 410 FIR TR A% ik B

Aok ok b A OF UKok -
5.2 F b f 2 WIE L

WL FIAEFHK T T l%“"ﬁ“ (ER

Lﬁ;p:: ﬁf—nﬂ_ ﬁ;Lﬁ:ﬁ—g;‘__&‘ﬁ;

Mok g9t 30 & UARR 9P [2, 74, 75] > 33w R R BIF * 30300 wie X 4F
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A2R[76]; @ B2 F AP T~ 5@ * IgE~IL-13 - AHR % V*f&b‘ 2R
FOE5 f s AR ch2d LA 45[58] © IgE iE AT f 7 Th2 % & iEAe? >

d Bime s idinIgE s AR HRAH S VREIF R e IgEER P B i
Beg PPN P EF B b e s o ¥l 2R T R 4
¥ OVA # £ 1 0 IgE ELISA Kit (OVA-Specific Mouse IgE ELISA Kits)ip| £ IgE &

TR f2F R G OVA @ 31422 IgE + 2 428 -
521 % F 4UkR BB | B2 d @ icr

AT HEIRG N AR ] B e ke B 1 - &5

4

i EEE-E:

et 4

s

RP|FAERE G BB F KSR P‘%’ﬁf@z'r_}_é PSSR v’fg e
BTR KR M e iYL ke Bt 1R e dBE .are}g P MG TR
FP AP ONF B R EE A REFZFARIBREZAF L 00
Bk & 15nm £ o 4Lk 28 % (6] PFIR 05 X /1)t B R A Kk B &£ 1.73x 10°
particle/cm® » 0.48pg/m® ™ » TR BTG EG ER ~H P et FF G LB
FORR G bt Sferh P e ot S5 P AL S T Tt L k(2
T tefvh | REBRFL G2 kb > PERREE | KR 2 Ak
RS o PR L TRqerg Y e Eh oG R L R Feh ) S [78] - ¥

Stebounova ** 2011 & & * 5nm ~ 3.3 mg/m® eh3 F sk b &z ) & 10 < (4
QPR B R E) ARG OF R I ELIEEERERY > BT FR LW

L AR TR RS S IEAE S RS R g

a4

Brbo kR FHRILG LE[4]-

G R S AR L S UR I YA RN - AL

3

R
__L’ﬂ’é,jChOikff"g\'.”% ?/Eﬂ% \‘%‘% $IL%/p/lQm£jim,%§Iﬁd
Wi Y R L IRIER R G P A TP P DR o G T AL AL

d %?VJF,’ Falt o w 3R Fld F i g @ i 0 i e T (alveolar interstitium) > i@ =


http://www.abdserotec.com/antibodies/ova-specific-mouse-ige-elisa-kits-654.html

PR KA BRI L FEE e g BP[79] 0 B4 A KR ApMAT Y R
A LARR - R WP A N AR R ] BT € et g g LR

);’%o
52.2 % # LR F 4| RL o g mics

W PHF D R R R Z F AUk g 250 42 L oPark 3 4 % it 2 5N
¥pi+ C57BLI6 v 8 Je B 2 ot 4Lfck s LB T 30w ¢ o IL-13 fois e i ik

i F’ﬁﬁ‘r;'rié e BRSO FJF,‘ R ER R S LS (SR i LR el e L [

B bRl SR REF A T RARR S R e L s g g g
SPREE 0 T A ELd T A K 4UMR S B R K NF-xB S 2 B g L e
BRI U EF RS A o e SRR U R R e

[53] > @ 25 * 2 v RF Bk 0 P 2 KSR F FF 1 & Fus L e 1280,
81]: PF > » F 442 KBS - § 1 45k B # v 212 BALB/C/Sca o] B AFT g

VORI e ek P F‘F,*’ falte o F-FErgimie ~IL-13 ford g fe 4 5 T rEARE

W

A

Y

Ho p#ﬁ;]@n _E_Iji'fr'l:' W dm e eE ugeﬁ S LA %%,‘%‘[69] o Ed Ak
)3

CQ‘
)

P Re e FReE v g 2 m B L BRI B R A 0 MR A S Z Al AT
Jis g 4 [78]

¥ - 2 5 > Hussain % 4 & * TDI # % 221+ BALB/c /] &5 w4 s > v Flk &
ZOF g3 Kok Arg et ig R4 B OV e kR Y vgfr;zfrié w3 P AARR
SRR I N LER - o "’% e b e B rime o W 5 P B F en
H4e[52] o 7 K MR A B N F B4 A G P RESH o PT PA & R FIEL
FoAMRE Sy PR S AR REBE Y AL R T o T FP 2N Aok
Sldet FHE P A me A4 F VRS [82] ptrh o fiokid 2 et L s 4F ¢ K
B 0 A B o B AT R 2 B R 1[83] o b % B AT T el EuAp iz 0

R R A AR ZF MR E o B AR S Y ] e A
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SR Rt B3 M K AUKRE LR f R I B AP R § - Hen

g\%
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I RFHREY E4I(% 1) -

RF el FHRIGE(E ek B 15) ~ IL-13
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L3Y 5 RF T DG IET & 3L F R E R g
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AT R
Bak 2 B S [84] 0 o ST ALY (VIR F v
BALB/C -] &3+ % 0~ 14 + 21 40 28 % 12 532 4(IP) = 3471 »

— AI(OH)s(4mg) 11 3% %

Bovt eag 7 e
25ug/200ul =h3k a7 —OVA(%® 0 = 5 50ug /200ul) 2 iz
7 B) £33 54 2000l PBS % i24- AI(OH)s (4mg) « # 4

H?FO./E /l(IN) _\‘ ’g \‘—')s

WAL F R G m ] B
£ plet e [E(AHR) % > i = % i& = challenge » 72 #

* 40Ul OVA(100pg/40ul) » 5 #= B 7 i & J

-

=)

27 4% Pichavant 2 Nials % & B2 B > 5 v &
% 14c#% 8 % 12 IP = 58 A w3 » 50ug/200ul fr

w48 4 402 3 % P 4[85, 86]

B-IRATHR| G I BT A ) BB
SRRE L BRSSP

2 =x

25ug/200pl £1 OVA % Al(OH)s(4mg) =
Pl # 2_IP 200ul PBS 2 AI(OH)s (4mg) « 315 ® ] AHR = 1 challenge » + F
FEEF= % 0 IN= N k7ol R 200l OVA(100pg/40uL) » 143 5 5 vl £ Jis o

WA RARAE S sl m 2 FelF A LA BRE A

4G VR RBEE Pt N E R R ST R R L R
@%éﬁﬁﬁ%%iﬂﬁﬁ£$h$,

w P R IR

kR HNE D] R R -

BLETIPBSIFA feo] BA 2 W30 g ¥ i 0 b IEMOH T e
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%\, m Pz % F‘FI’E‘ Mo w 3RH S cKImEARY 2 FACIREB - 28 % Hxe
R L ST LY FERE RE LS :};ivgﬁﬁ'rié w 3R[29] - B2 ¥ A&k S ] B
R 5 BB SIR st R A[ET]

& OVAIFA o7 BATFHE AL A § #4 LR %> 28] B~ 0%~ o
PEPPIR J\‘mpg . P“’ vz e f&y}w IR B e N B e g e o @ e ]
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Ref. animal method doses results
Sung Jietal. SDrat inhalation fresh-air control, goblet cells containing neutral mucins
2007 Male and 13-15 nm 1.73x 10* particle/cm®,0.48pg/m* (lung)?
2008 female 6 h/day, 1.27x 10° partic|e/cm3,3_48 17 g/m3 % of neutrophils, eosinophils 7( low
5 days/week, 1.32x10° particle/cm?®,61.24 1 g/m® dose )
4 weeks
Sung et al. SD rat inhalation fresh-air control, bile duct hyperplasia
2008 Male and 18-19 nm 0.66x 10° particle/cm®, liver inflammation 1
Sung et al. female 6 h/day, 49ug/m®, 1.0x 10°nm?/cm® Total protein 7(high dose ,female)
2009 5 days/week, 1.43x 10°particle/cm?,
13 weeks 133pg/m®, 2.5x 10°nm?/cm?®
2.85x 10° particle/cm®,
515pg/m®, 5.0x 10°nm%/cm?
Sung et al. SD rat inhalation fresh-air control, no significant difference
2010 Male and 18-20 nm 0.94x 10° particle/cm?, 76ug/m®
female 4h 1.64x 10°particle/cm?® 135pug/m?®

3.08x 10° particle/cm?®,750ug/m?

a7



Stebounova et
al.
2011

Kim et al.
2010

C57BI/6 mice
male

F344 rats
Male and
female

inhalation
5+£2nm

4 h/day,

5 days/week,
2 weeks

Oral
56 nm
13 weeks

Exposure group
3.3 mg/m®

vehicle control,

low-dose (30 mg/kg),
middle-dose (125 mg/kg)
high-dose (500 mg/kg)

Particle-laden macrophages 1
total cell, macrophage, neutrophils?
(minimal pulmonary inflammation )

slight liver damage

bile-duct hyperplasia (necrosis,
fibrosis,pigmentation)

Total protein , monocytest (female)
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Operation Conditions

Furnace Temp (C) 1100 1100 1100 1100
Carrier Nz (Ipm) 2 4 6 8
Dilution O, (Ipm) 24 2.5 2.5 2.44
Dilution N2 (Ipm) 6.5 4.5 2.5 0.5

Dilution rate 5.45 2.75 1.83 1.37

Measurements

O, conc. (%) 20.2 20.9 21.4 20.9
Temp. (C) 23.8 288 23.7 23.8
Humidity (%) 15 4 9 8

Average conc.
Geo. Mean(nm) 46.15 50.41 47.25 41.80

Geo. Std. Dev. 1.93 2.13 2.23 2.26

Number conc.
(#cm?)
Mass conc.

(mg/m?)
Surface conc.
(mm?/m?)

1.45E+06 1.49E+06 1.53E+06 1.61E+06

451 9.01 9.17 8.34

2.24E+4  3.47E+4 3.48E+4 3.17E+4
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Operation Conditions

Exposure duration 6hr/day for a week
Furnace heating temperature (°C) 1100
Chiller temperature (C) 3
Carrier Nz (Ipm) 6
Dilution O, (Ipm) 25
Dilution N (Ipm) 2
Silver powder (g) 26.77
Measurements
SMPS TSI DMAS3081 CPC3022
Average conc. control exposure
Mean(nm) 43.89
Geo. Mean (nm) 32.78
Geo. Std. Dev. 2.08
Number conc. (#/cm?) 8.29E+02 1.41E+06
Mass conc. (mg/m?®) 0.00923 3.34
Surface conc. (mm?/m°) 30.30 1.56E+04
O, conc. (%) 20.19 20.56
Temp. (C) 25.40 25.56
Humidity (%) 61.86
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Dayl Day?2 Day3 Day4 Day5 Day6 Day7

Geo. Mean (nm) 37.68 34.29 34.76 32.7 30.94 30.78 28.28

Geo. Std. Dev. 2.09 2.09 2.06 2.1 2.08 2.07 2.06
Number conc. (#/cm®) 1.41E+06 1.55E+06 1.44E+06 1.33E+06 1.39E+06 1.37E+06 1.38E+06

Mass conc. (mg/m?®) 4.16 4.08 3.71 3.29 2.98 2.81 2.34
Surface conc. (mm?/m°) 1.91E+04 1.87E+04 1.71E+04 1.52E+04 1.42E+04 1.35E+04 1.18E+04

# 5. " SMPS 2 gk 2 K dUp FEERZ VR

SMPS

Filter

Mass conc. (mg/m°) 3.05

0.53
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Element  Weight%

C 16.62
F 75.65
Ag 7.73

Totals 100.00

F 7. RECP R ERfoF A B ) B2 IgEER
group N IgE(ng/ml)
control 10 1002.43+340.02

asthmatic 11 6016.36+2608.96

% 8. 2 A 4UkR Rk Bic2 IgE 2 IL-13 k&

IgE (post-exposure) (ng/ml) IL-13 (pg/ml)
PBS/FA 5.25E+02+1.06E+02 2.79+1.41
PBS/NP 1.66E+03+1.20E+03 5.55+£1.82
OVA/FA 2.67E+04+3.45E+04 14.83+13.81
OVA/NP 6.11E+04+7.61E+04 28.04+26.27
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PBS/FA

PBS/NP

OVA/FA

OVA/NP

total cell (#/ml) Neutrophil (%) Lymphocyte (%) Eosinophil (%) Macrophage (%) total protein (mg/ml)
6.00E+04 + 5.88E+04 4.75+2.33 0.85+0.65 4.80+2.53 89.60+4.68 0.39+0.22
1.30E+05 + 3.28E+04 8.90+5.76 2.25+1.39 18.55+8.09 70.30+£13.81 0.41+0.15
1.42E+05 + 6.85E+04 2.70%0.87 1.70+0.27 41.65+£19.83 53.95+£19.64 0.46+0.12
1.98E+05 + 9.31E+04 3.38+2.09 2.19+1.14 45.81+13.76 48.63+12.88 0.43+0.22
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a) methacholine & & ¥ = % mg/ml

(@) Penh &
baseline MchO Mch5 Mch10 Mch25
PBS/FA 0.43+0.08 0.68+0.29 0.72+0.23 1.27+0.83 2.65+1.41
PBS/NP 0.93+0.69 0.44+0.11 0.90+0.70 1.87+1.64 4.92+2.33
OVA/FA 0.60+0.21 0.97+0.82 2.05%+1.65 3.65+2.99 5.34+3.69
OVA/NP 0.45+0.10 0.49+0.10 1.84+2.30 3.75+2.86 8.10+4.73
(b) Penh & 4p %43 4o vt By
Mch0/ Mch5/ Mch10/ Mch25/
baseline baseline baseline baseline
PBS/FA 1.57 1.66 2.95 6.15
PBS/NP 0.47 0.96 2.01 5.31
OVA/FA 161 3.39 6.05 8.85

OVA/NP 1.10 4.09 8.35 18.03
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References Animal Material Methods Results
My study BALB/c mice Ag Inhalation Serum: IgE 1
female 33nm BALF: IL-13, total cell, AHR 7
3.34 mg/m®
6hr/day
7 days
Hussain et al. BALB/c mice TiO, Oropharyngeal aspiration BALF: eosinophils, total cell *
male 15 nm macrophages*, neutrophils*, AHR 1
40 ml NP suspensions
0.8 mg/kg
1 day
Park et al. C57BL/6 mice Ag Nebulizer Lung: IL-13*]
female 20ppm BALF: % of eosinophils*, neutrophils, total
40 mg/kg cell*
5 days AHR *|
Rossi et al. BALB/c/Sca mice TiO; Dispenser BALF: % of eosinophils*, macrophages*,
female 10 + 2 mg/m?® IL-13,
2hr /time AHR |
thrice a week
4 weeks

* statistically significant
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