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4 3R 7 3| % At (diesel exhaust particles, DEPs) % & #ii 69 £ & AR o Jual &A1 7 5
FOAIA CSTBL/6 N R ZMAFE R Eack > BRI IRERXRERF ~ B5H
WEAALA Tau & G¥ K B F 3G > 12K P80k 69 A7 5] AL by P AE A 48 A 32 K H1 47
RFEH BER BB ADROERER B AR REAFRERELX Y
—= A R #58) A(3xTg-AD mice) R EAT K Br » 548/ B —FAEH B B4R 4
8 T 25 05 BROR 45 8 R L B8/ B0 &35 B G A BBk & & (amyloid-beta, AB) R %
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(phosphorylated Tau protein) % & i A%, 44 79 4% 4% 4 42 45 (Neurofibrillary Tangles, NFTs)
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SFEME > I RACR N  HB i EAL B K FTEOB R R ESILER
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Abstract

Air pollution has been known as a major health threat for decades. Many
epidemiological and toxicological studies of air pollution have confirmed that ambient
particulate matter can cause adverse effects on the central nervous system (CNS),
including neuroinflammation, oxidative stress, autophagy dysfunction and contribute to
neurodegenerative diseases, such as Alzheimer’s disease (AD).

In the modern city, the most important source of pollution is traffic-related air
pollutants. Diesel exhaust particles (DEPs) emitted by diesel engine combustion is the
most important component of near-road and urban air pollution. In our previous study,
C57BL/6 mice were acutely exposed to DEPs and found that pro-inflammatory cytokines,
lipid peroxidation, and tau tauopathies increased significantly in the brain. However, the
mechanisms are still unclear. Therefore, the objective of this study was to investigate the
central nervous system toxicity caused by DEPs in Alzheimer’s disease mouse model.

6 to 8-week-old 3xTg-AD female mice were exposed to 300ug of DEPs SRM 1650b
by oropharyngeal aspiration (50 pg/time, 2 times/week and for 3 weeks). SRM 1650b
was purchased from National Institute of Standards and Technology, and it represents
particulate from the combustion of heavy-duty diesel engines. After the last exposure, all
animals were sacrificed at 24 hours, and the brain tissue, including the cerebral cortex,
hippocampus and cerebellum regions, were collected. Brain region-specific
malondialdehyde (MDA) level was measured by LC-MS/MS to assess lipid peroxidation.
LC3b, Iba-1, AP42, and total tau protein were also evaluated using western blot. Brain and

lung tissue were stained by hematoxylin and eosin (H&E) for histopathological

v
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examination.

The results showed that MDA concentration significantly increased in the
hippocampus (p<0.05), but not in cerebral cortex and cerebellum. Expression of LC3b,
Iba-1, AP42, and total tau protein was not significant between the control and the exposure
group in 3 brain region. The DEPs exposure did not cause histopathological changes in
the brain, but there was slight inflammation in the lungs.

In all, the data support that the hippocampus may be more sensitive to the oxidative
stress from the exposure to DEPs. However, further studies should include the aged
animals for prolonged period of time to elucidate the underlying mechanisms of DEPs

induced neurotoxicity.

Keywords: diesel exhaust particulates, oropharyngeal aspiration, central nervous system

toxicity, microglia activation, oxidative stress, autophagy
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F—F FRASTAN

R4 A a8k P B B IR A % & (International Agency for Research on Cancer ,
IARC) £ 2013 A 3445 h R R FMR A F —RBEY - £F PMas B2 £
ZHEOH S B2HKA SE NUAADT T F PR T RT L CABRE » R
T FRER REFREZHR TR SRR R FER o s RO B R
REBMB I B TRHEAKFN EEXRETRIMNICRAZEETRANZHE

B KL ho 4 35 B P AR A4S R AR R R R

LB EFRYORARE Y £ FHE PMs EEFALMNE > M K AR %
o RSB HEHR A E R RIR K P XSS B I ATHER Z B AR A KRR S
S g EATHER R B AR A ER BN AR S B R M
BHEZERGIEMR PRV EAKEN  FRAEFR LA FXRE A1t
B B i E b £ 454R 0 LA H 2R R BB R G M - B 8Bt Tau
FOERGEIA - 2ERA —BROER ERABRER DR TREUAAZERES ¢
Feih & 4 S AT ROBBOE R HIL » AR F AT MU LTI R Tt
BRGuFEN > RARARERTEEREARBASME X 3xTg-AD [N & - # &
DR T R B R FE LS EHR R M H TR E AR FTHOBE -

AR RABR A DB > RERBIIEMREH A TIHEZOBE

1. #ALE J 454 MDA R & b+

2. AHAFRMAERLCIb AR ETHE

3. WP mBeiEiedEdR ba-1 AR E Lt

4. T3 BBE R A SR & G (amyloid-B, AP) ~ 42 Tau & &

(total Tau protein, t-Tau) % 3,2 £ F
1
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2B FEHREAZE

ERTFEN LR ERANFBEEERR NG A R A A ER
AR E BT I E 69 90% A M6 4 B (Kurt, Zhang et al. 2016) » 23KA &
FHEEBEADRPEEN SN RORERENZERSTEHE F(Akimoto 2003) » H
R B ERG RATE R ERE 2 275 F 4 a8 B Bk~ KK R4
Fodh %53 % F £ B (Akimoto 2003) » iz b4y B AR & H AL R AR F 2 E 698 X R
J&Fv B ALR /1 (Craig, Brook etal. 2008) - i M 3| A2 B N R R 4k R 5 B A Stk 4 o
FATREF R E o 2 R & 8% & (Cul, Huang et al. 2014) ~ A 2R % 5 (Kurt, Zhang et
al. 2016) ~ « fn. % 7 5% (Kaufman, Adar et al. 2016)Fv E bty 2 R5 LA M » Bib=
S AR EREAESEZRATETERERDL0DAET F AP 8mE% IR
P Ae A & 4 % % % (CALDERon-GARCIDUEnas, Reed et al. 2004, Calderdn-
Garciduefias, Mora-Tiscarefio et al. 2008, Mateen and Brook 2011) » 3 & & 24 % %
(Dementia) + #2 F 3340 & 2 (MCI) ~ [ 3% /5 2K & (Alzheimer’s disease) ~ 18 4 &k KJE
(Parkinson’s disease) % #¥ 4& i& 1t 4 & J% (Gatto, Henderson et al. 2014, Tonne, Elbaz et

al. 2014, Zanobetti, Dominici et al. 2014, Tzivian, Dlugaj et al. 2016) -
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211 R EFRFEA SR

FERRMEALZRTE T OB E TR & A Som SR - RAZEM
Rg 5 e PAEAP A S o8 R RIEAR FACR ) - i/ # A4S 30 % sk 48 F (Fagundes,
Fleck et al. 2015) » 7] 4E 3| 42 o B £ BF &4 48 /5 (Blood-brain barrier, BBB) » {£ 4% A
EMRE G HERI

PR Ao AT 5l ALAF B H MR AT AR TR B3R 18  f — ARG h R Ay 48
= AR R AR E F BN P AR AT 48 & 4t (Heusinkveld, Wahle et al. 2016,
Kreyling 2016) » % = & #k & @ 09 TR MAL L B E Mo BN PRV & 4 4/
HEPEMI 718 H 3% 2 1E RO AR N7 100 KB4 A TR A
(Calderén-Garciduenas, Solt et al. 2008, Wang, Xiong et al. 2017) - & T L&y H 2
120 BAR AAETAR G MRS © B — RS L b BB ET > B30 L & 4a Bl 4
1R KR E B F 2% 4m i gk E 4% 38 ) B4 2R (Cheng, Saffari et al. 2016) ; % —#& L B A
Mok Ag - 1AL 69 KR - MATE KR & 64 4a i ik & (IL-1B, IL-6, TNF-0) H 3%
i fo ik 4 25 1E 1% %) B 2R (Wang, Xiong et al. 2017) » i% gt 4% 48 45 % (Chiu, Von Hehn et

al. 2012) » & 3| PIeM & A S HME
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22 AT ERBRFTRAE LK EN

S 5] BRI PR HER B iR R R AR T R BRI 3T R ALY £ &7 4t (Hesterberg,
Long et al. 2012) » 45 4 42 4 P B Bl IS B AT K 8 2% 2012 5 iE X g sk ik 3] %
& #.(diesel engine exhaust, DEE) %] & % — & 2k &4 - T DEE # 4 & fk 440 A
fedh ~ — R8s~ —RALEL - Fok ik F(Ris 2007) - {2 H R 5 S L] &1 % 2
E 3 ERORAR LT AR B B P ek R M AR A 58 3| 4ok (diesel exhaust
particulates, DEPs) » 4@ £ 48 30~500 nm = [d]  4& 3 5] E Ak b o B ag B A0k » &
& It % % 3% 5% 74 J&(aromatic hydrocarbons) » 48 ~ #ibth £ E - RIE & % K@
ERTEFRAMEMNBEAST AR LI RO ERM G B EL > %G
A BB R S A E B AR E X R FEEEERE S AAR
ZEE - ABARBERN—HANEERKE BAAEEE S ANRFEHRA
RERE RHAZAPERERTTER AT ETREAZENKRE LS FIA
3] %A% 2 %) 5 R (Taxell and Santonen 2017) » B gb 38 5 3] 5 HE 2k 2 foker 3 —
R BB TP A 0 R SRAR R TR BB

R ERBAAMERT RGN RAR P &% 49 % %P (Suwannasual, Lucero

etal. 2018) » 4 fo B EE AR - AERAUIL B 5 FAE BB TR RE 63T 3]

A2 ) B 0 %% % (Chuang, Wu et al. 2018) - 5 HA 5 95 00 b 5] A 2 B 4 R SR AR
» DEP & 3% /im i 7 8942 % ¥ R & B F(Gerlofs-Nijland, van Berlo et al. 2010, van
Berlo, Albrecht et al. 2010, Levesque, Taetzsch et al. 2011) ~ #4183 4a je & 1b(Levesque,
Taetzsch et al. 2011, Cole, Coburn et al. 2016, Costa, Cole et al. 2017) ~ A5 & 1% A 1t45
#Z(Cole, Coburn et al. 2016, Costa, Cole et al. 2017) » M 32 {& M =F% & FE»# DEP & 7

B oA KR EIEAR ~ BB e B A6 AR SN ) £ B R T A LI 2k I BROR 4 R
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....... %1tz s(Levesque, Surace et al. 2011) - #253F % X B A R BEBR T AT 9B 5,

GFRA DA MM RS 5] AL P ARV 48 £ 409 BALR 71 B X RJE - A28 R 3R

— 30 BLAOR o AT 2 38 2 AR 31 AL 2K BUE F A @ RAL M R m ey I AR R A R

B 3t % 238 6 P ARAY A8 A bk A My dE AR R R AT 3 R AT R B RFT LM
JBE

AR SRR BUB R EAL © B E AR RO 2K 0 BROE R 2
2.2.1 &4ER A

AAABENALLREYOEZRERR > BAAEHARZTEESHLAETN 20
% AHEITRE AR AP S EF o R RAREHARNEL B B ASIER
B & 0 8,44 8.2 8 T (superoxide anion, 02 ")~ & &, 8 & & (hydroxyl radical, OH) »
i £/t & (hydrogen peroxide, H202) % 7& 4 £ /b4 (reactive oxygen species, ROS) » f#
B3 AW R & @ 8% B (Cobley, Fiorello etal. 2018) {24 63 48 09 A AR A @42
¥ 2T £ & 487 & 4 ATP(adenosine triphosphate)s) » 32 & # A 4w B d 3k ~ FMHE
ibd ~ &M R Ab4h(reactive nitrogen species, RNS) % &) & 4 » £ E ¥ 154 TF » A 84K
H@ARATE A M ROS €L AAL A S P4 » PIKRE R ROS AL A LS e f b &
IEF a3 R A0 EE > (2% ROS#@E » BBILAILALYFRENF - RV REA
ALJR 71 (oxidative stress) » @R E A Y » IS E E R F8BEAL » &£ 4% DNA >
7l A B ALIE 15 © B 44 M (Salim 2017) » B 84LR /1 — B G ey E > & R
RN B9 48 £ 25 4 (Borza, Muntean etal. 2013) e H ¢k > B 405 H ~ S 4L AL A
BB NI AR T 5 % 848 B /1 2% 49 B 4Z (Hulbert, Pamplona et al.
2007) » R EERE - ATA > ReonEHE  SLBHRAH AR KE SR
M BT B SRS BT AE 3% 1R 89 B & (Wang and Michaelis 2010) -

PP E AR P AP R R E S H K& 8 % JU7R A4 A5 B B (polyunsaturated
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fatty acids, PUFAs) » B b3 &) 5 & & 24 % AL 71 89 £ 215 £ 2 —(Sultana,
Perluigi et al. 2006) o & % & 4a fo L & 69 PUFAs & 8 by B 80 - 5 H ¥ &9 man
BEEARATET (BB G IR SN MR TR AR SR SR A B P &Y TIRE M IR AR 3B 28 M (Anzai,

Ogawa et al. 1999, Yehuda, Rabinovitz et al. 2002)% » iz sk 38 & 35 % 4 i B 04 70 B
(Farooqui and Horrocks 1998) &% 37 44 4& 4m L 89 45 72 4K A& » 4 M 3| A2 B 2R o fE ekt

PUFAs x B AKX B R e A RELGREFER > K8 8
(malondialdehyde, MDA) - 4-¥& 3k -2- F ¥ B% (4-hydroxy-2-nonenal, HNE) Fv & } £
(acrolein) » MDA ZR5 B B AL RBZR AW » L FRWEZER ATL Y B A
AR E - WA R ERR LT 3 8935 4%(Giera, Lingeman et al. 2012) -

BB 0y SN R B AR AR B3R A A BALR ) KA ke BRI R TR R
RERGEF MR AT SRR ABNARER  FFERAMM - RB3FE
BB & 4E BAL R /7 8948 B 35 4% & 31, = £ A (Block, Wu et al. 2004, van Berlo, Albrecht
etal. 2010) » — B+ RBREAFZR AL @MU AR Y » BRRBERBOHSKE - 55

1@ &) EACR F1 48 M #5642 K 88 % &9 £ FH(Guerra, Vera-Aguilar etal. 2013) » 5 — & £ &
SRR | AR ) B AR I D RAYRIR O BB K& H F A E 69 MDA IR
FE b ¥ hu iy 5 A5 (Cole, Coburn et al. 2016) o

Rt BALE /) & — BT LGS PR B A SF eI R F - 3 S A B B

fed g A B3R BACR ) - XAEH BEAL AR AR ABETHELEY

Z — o HABETAF R MDA RIFERIR L b5 B R ERNBE -
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2.2.2 BB tm B VE AL

W ba o — RN 8 Fk ba Bt - B AP B ta ey — - £ B EH B M
B b o AhAb Bt ey 5~1290 o B m e XIF £ — AT G AR 0 A& TR
Wik BHEH PRAEALMER -

4o B BE N — AR Rk dm R 0 5 RSB B SN R E ) R AR e S e e B AL
ETPRMEAKNAGHER i BFEE LA MK @A 3
3l AE X RME » MR 8k A& (ramified) &9 4005 4o i € 32 4 2751 89 ) A& (activated,
amoeboid) - FALA BB o & X F R T FRE XM Y > RETH ALY
FHBBEME  IAFALSEERATHRELENE B U @B EmE &
Woymh RR AL @E L RATUR 23 @b dodb— R HAER T Hibwy 2k
afE RV UR - B TR RRIE > B— B AP RER B a2 RS
A OB B TR A AR R R iR 89 £ & R JR(Bolton, Smith et al. 2012) - 4&
R - B e B R RIE M EAL  EALIR e e B X B T A R RE -

OB B E AL AR 5 A M1 Fo M2 W48 > M1 JEAE RS A 6y FAL R AE » @ ik
%X REE ta B E (4o @ IL-1B, IL-6, IL-12, TNF-a )+ R & b4 NO » /&1 f.1cdh
ROS £ R HILE Fih'E » I IF1KA £87% & B F(neurotrophic factors) » % & #7 /8 7 ik
ALK AR > Bl EHAE N 2 IRIG M X RIE ~ BORAY 48 e i 0 S5 4 1B AT AP 2 4 i,
KEDHE s M2 FALR] @ik 5o E R - BB >R E X R B e ek E (4o
IL-10, TGF-B )» R & ~ 473 A5 48A P98 KRB P 7 2R 0 45 F (Cherry, Olschowka
etal. 2014) o B3k » F P48 & S G X 2] 5] A KW E B9 RIS - B4R tm B A 4R
ZHRIBACKAE > BT Ae ik AP & U315 AP & U8 & 15 48 48 R e 0L VE

b B -
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TR EEEH T =4 e 8848 R F AL B 48 iz (Block and Calderon-

Pl

Garciduefias 2009) : % £75 3 ¥ 64 s 0 HHEELMB i ~ R B HGMEX
R ) tm o 8 F R EACRUB o i~ 2T P e ok 2 RUIK A B R AT 48 4 i T 5]
AMB b e B REEREMERXRE SR HEHEM GEMDEF -
Iba-1(Tonized calcium-binding adaptor protein-1) & — F& R 44 B dm B ) 4 0 '8 & &
G e AR R RE R AR B ALK R B B @ E & B4R - Tba-l @3 ALy
FamiE . SR T R0 0 B F A R GRS e i B ALY 35
R o e bm AT R0 P AR 0 kB OR v B) S AOR A AR MU 4 A 7 1B (Block, Wu et al. 2004) »
0 & B T SRk 3 AR A RN AT AR DR T R RHE RRFHE -
H Iba-1 89 % 3R, & 842 ) 4. 88 £ #% 5 (Bolton, Smith et al. 2012, Win-Shwe, Fujimaki
et al. 2012, Cole, Coburn et al. 2016) » 3t & 2515 0 #7245 IRAE fm B 69 FE 38 48 PR 75
1L BE 84 15 (Cole, Coburn et al. 2016) » BIFA AT E X R I ARAELE E MR F Y
F R TR T ROk B BB S F F B A8 4040 & R (Levesque, Taetzsch et al.
2011, Bolton, Marinero et al. 2017) -

sb Ik BB ARORL REAE B 3R 69 P S fm B B AL 0 FT AR T AR R R - AR R ARAI 2

Iba-1 £AS F o9 R R B LGP AR BB O BE -
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223 aEiER

AT BT A R A B RER B EERE — R @inNE
TR MA] > LS M T H S AR T RBE 045 mianib Al Fa A Kk
PERF AR 5 Rk KB EA F &I (Cuervo 2004) - ta e fe AT
R B G By B EAE A AUERIK RE( o B KB Re B) B M E K 45 R R B (Mizushima,
Yamamoto et al. 2004)~ 4m iz I & 4 7& 1+ 2,16 45 & (Scherz-Shouval, Shvets et al. 2007)
#4348 15 (Mazure and Pouysségur 2010) ~ j& %5 % 48(Song, Zhao et al. 2013) ~ & %
# % (Liu, Gaoetal. 2010)% - B "2 1E A o & = K$8: E K488 B "% (Macroautophagy)»
oo tm B B % (Microautophagy) ~ 4~ F 418 4 1~ &) %42 B B "% (Chaperone-mediated
autophagy, CMA) » £+ E X %= 1 B “#(macroautophagy) % £ 452 B /A e £ &
RAE o BB BB B EAE A YSRIREY HARMINEEGHERBASE
#.(phagophore) ) B B 444 - U A FUHA RN B EORTBORE - 5RH
3& 19 (clongation)f% & 4§ 8k 7& M 69 ¥ 8 & B A2 2RI Ak, B “£ 4% (autophagosome) > B £ 4%
B 4m B, 9 04 25 T 22 (lysosome) @k & Ak, B "4 /& Tl 34 (autolysosome) » Bp =] #1| A i
MY EGE KRBT HSLEEGEAREARENYE  REWKEDKAFA AW
A& 84 & - (Zare-shahabadi, Masliah et al. 2015, Pellacani and Costa 2018) ° 48 &7 % 4)
A BEAER » B K% B w4k A Fo [T 44 8 3K E & A B 5t (Lee, Giordano et al.
2012, Tung, Wang et al. 2012) -

B AF A VBB B T R IF F AR5k > R3S A 248 B & & (autophagy-related
(ATG) proteins) &y % #1 - LC3(microtubule-associated protein 1-light chain 3) & — Fu =
g A MRS BERENIEN - B 8o KGR 49 75 & B (Bernard and

Klionsky 2014) - "5 #L &4 + » LC3 £i#HF =B E A » 45| % : LC3a, LC3b, LC3c -

d0i:10.6342/NTU201901961



LC3a #u LC3b e éa®k P ey R R EH S » L LC3b 8344 5 A bm J0H R b JA%
TP R bk A L 8 E 8908 E 45 42 (Koukourakis, Kalamida et al. 2015) - £& B 4
FA B4 2 AT - R4 LC3 & & (Pro LC3) &4 4% X 4y & Gl El s LC3-1 - A A4F
A F 1% » LC3-1 € FushRs &% B% (phosphatidylethanolamine, PE) 4t #6575 sk, LC3-I1 >
Fgfg LC3-II €40 BB s H A B4 SHZ & ARl ElE e aebe )
BRIEwER - BbF A LCIVLC3L R & B A a8 - X —BNR K 8 21FA
RS B GY 5 AR o 5 BRI REAE A AP H] > TTREEAT RS SR B F R G RIEHMER
# Z & % i 78 v~ (Orrenius, Kaminskyy et al. 2013) °
E R F G| A by BACE ) T RE € 4E B S AF A o A ekt > 3 M 5] AL T 24 M BRE

g 4 Fk KJE % 7% % (Numan, Brown et al. 2015) « f B AT B/ AU H PIe b & 4 %4

BSVER X B EGE NN RS M i TR R SRoh 5] RO L B i AE
A #54% & 3 & [$ & (Bai, Chuang et al. 2018) » AT ERATA R LI H - AT #

R AR = KRR £ KA RE 34 3L LC3-I/LC3-1 89 & R % iz hlda
B 0 SRBA SR UA iR AS HR B AR R ARAT B3R 69 A R AR KA o B SbARHT R

A LC3b IRk aF A ey B & -

10
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2.3 T % % % 7 (Alzheimer's disease, AD)

FTELGBE AT R — AR E B3 — e X et @ BB 23T
AARBAEBUAEATRSEE  ERCITEHEAIER KD B0 75 kA (Forstl
and Kurz 1999) - & k2 A% BILAES - @R RTLERER AR R AT &b
M BIHOR - BT E 6842 B AT &K 6k ik o

A ERIBET > [TREHERA G RIPYEILE = — X F§ AR TR
& (amyloid precursor protein, APP)#% 4% € B % (B-secretase, y-secretase) v £ 14 7 i &
A $a 8oy & & (amyloid-B, AP) » H &5 42 1B AR A BL P74 Ak 89 AP(APa) 3R & 5k B
B KPR B FE M (Selkoe 2001) - & 5 BE R ALY - MBI ke AP AdhER

(monomers) * 1& % #(oligomers) ~ & 4% 4 (fibrils) 2 g F- 3% 85 & Bk 14 69 TR
88k & B 33 (amyloid-f plaques)(Carvajal and Inestrosa 2011, Selkoe 2011) ; —
& tm e P A R 44 4m B A% (microtubule) & 4 8y Tau & &8 B BB 1615 > 184344
BIRE R F o R E AR &Y A L8 4k 4 42 4 (neurofibrillary tangles, NFTs) o i& fy#&%&
G R EMHEEE FoMf N R R %A E 69145 E & A F E(Duyckaerts, Potier et al.
2008) » BEMN RN E MR R R EERY > EMERN L Be) T
(Braak and Braak 1991, Nelson, Alafuzoff et al. 2012) » 3t 3] AT [T 3% /5 2K & 4% &8 iR 1b
TR

B AT UK S S5 B AR AE 59 51 AL P ARAY 48 A S i X R B ¥

F\

5
ARV RGOS AR R OR JE L EALR 71 T AE AR A AP & & 49 % % (Zhao and Zhao 2013,
Heneka, Carson et al. 2015) - B2 1@ Mo Rk B F ek 5] LB A0 X IB AR5 E N
APa42 #8 % 3% Ju(Levesque, Surace et al. 2011) » fo/ N RIS NI M PR E BB

&) PMas 4% & 8 3% APao 32 Au(Bhatt, Puig et al. 2015) » b2 9h » — & 45 A [ 34 55

11
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MAAR B QBT REFRBTERER FRMRAET R T AR 3236y
# A (Hullmann, Albrecht et al. 2017) o i@ % 7,75 2 Fv Tau & & J& 4 89 XEK A8 ##
Yo — B A ERIRE( mg/m’)5Rid 5] ¥ Ak o) B M o 4 LIS 3 69 38 B AR B
Tau(phosphorylated tau, p-Tau)& & # #2 % 3% ju(Levesque, Surace et al. 2011) > — £% 2k
W FTREREEFOE T pTau 3 ZLEFHRFABEZSEI Z 4482
% (Igbal, Liu et al. 2010) » M 48 tau(t-Tau)Z & 898 & &k 3R &b & 7] A& H 8k B2 1t
(Liazoghli, Perreault et al. 2005, Chesser, Pritchard et al. 2013) » & gt t-Tau F= p-Tau £

iEl!:‘ '?-“:'n? /E'Jiia}ﬁ‘ °

12
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2.3.1 5 H B AALE T BRE

B d AT 5] AL ey BALE /1 TR R A % Ab L IR AL MR Rk a9 B m AR HI A B
3t B e KSR RS H B AL ey A M5 AR B S o &6 1T 24 /5 %K (Butterfield, Lange
et al. 2010) + 4 4 A K& (Ruipérez, Darios et al. 2010) % 4% 42 3B b M 5% - AR A
ThEE B X RIET| A - g 5% £ R E(Reuter, Guptaetal. 2010) » bz oh > 3R
@ i Rk 4R B2 o fie M et (Lee, Giordano et al. 2012) ~ B *%4F B % 38 (Scherz-Shouval,
Shvets et al. 2007, Mizushima, Levine et al. 2008) ~ AR %& & &9 # i (Behl 1997, Abramov
and Duchen 2005, Shelat, Chalimoniuk et al. 2008) ~ Tau & & #4 1% J& 7 f /b B AP 48 4k
4 4% 45 o9 £ 4 (Mondragon-Rodriguez, Perry et al. 2013, Alavi Naini and Soussi-
Yanicostas 2015) o X ¥ A5 % & A bk 4R A [T 24 745 2K I &9 AT #A % 42 (Sultana, Perluigi
etal. 2013) » FF S FAL I - FT2EBOE B8 KA & H A% 58 e 5 H @ A& R
SE#5 B R TR R # B8 % 8.5 (Montine, Reich et al. 1998, Calingasan, Uchida et al. 1999) »
— R KA 2 BBEEA R PR BEE B AL g3 Ae AR BEiR 4y R A (Smith,
Hirai et al. 1998, Pratico, Uryu et al. 2001) » A5 % 18 R At Fo b 48 45 4 48 45 09 1 %,

%A H(Liu, Smith et al. 2005) -

13
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2.3.2 548 4m R ST 25 S RRE

LT ERENREE T MB iy B e R any M2 AR
ZHE A 5 AR PR KA M1 BURR - sbh o T 2RORBOE B AL XK IR - M
Fo M2 6302 2% 500 B ik 69 2F 4 A B (Wang, Tan et al. 2015) o % & #F %42 T
ROBBE R AN > AL iR A R R B X REIRAR 0 R R
#u(Olmos-Alonso, Schetters et al. 2016, Martin, Boucher et al. 2017) -

AP a3  BhEEAL Tau & G i 0940 S EREHN PR R A SRR L — &
EHak G A B mme s MBARGBLAE TREXAHREFT X
BRARBLEZTEHFFERMIALREEL  —BERAARTET £ PRBT S
AP VA B AR AR S S50% e B fe he A 35 A 49 3 % (Kamphuis, Kooijman et al.
2016) 5 #FRleg & - N AR BRaw i MB e E el 855 R LB ER
& #% 4% 7t (Neniskyte, Neher et al. 2011) ©

A2 T 25 AR BOE AR AL N R B PR3 B e e 0 E AN A R R R 0 B
4 (Yoshiyama, Higuchi et al. 2007) » #E%4 3] #& Tau %& & #49#% B 1t(Gorlovoy, Larionov
etal. 2009) » & & 49 & - HB fm B B AEA] A A Ao B e AR A R ik Tau & & R &4
TR FAR BB 7T Aok Tau ZGm % » B3R ¥ Tau & QIR
[5] &4 & B (Asai, Ikezu et al. 2015) -

KRR PS8 TEACRE B e A AR AR BT 24 TR BRE 89 R A2

14
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2.3.3 B HAF A BT R BRE

B A B K AR A AT 24 5 3K E AT HA 84 7% 42 (Nixon, Wegiel et al. 2005, Nixon
and Cataldo 2000) - {£/3 5 F 69 & ¥ & & Bk EF3HFR - HR AR TR E
B1% 48 (Wolfe, Lee et al. 2013, Chuang, Wu et al. 2018) o 230 @& L ¥ » B 5% & /K o
RE) K% B 46 £ A > B e i AR B A5 B 04 1B A2 F 3B Ak, #(Maday, Wallace et al.
2012) » AFRBHAP LT & F K G R X8 6k 4 3% (Ashrafi, Schlehe et al. 2014) -
P& B B s KRB ) D e A SR TG EERRE AL R 20 G R3T R iy
B "% ]\ /& (autophagic vacuoles, AV) 2 #& £ # % (Li, Liu et al. 2017) - — B At R4 R A
M2 GHERANRGEHENETY » HRRKEHRRME LN ERBEAMR
(Sanchez-Varo, Trujillo-Estrada et al. 2012) » ¥ s A 4& 4m o % B A B R BE Ak ©

A AE RIS TR HR AP BB ikt Tau £ & ¥ & G ush BH L bay bl
B o TR BBOERAN R  BRARR L NETRE AP BRR
(Mizushima 2005, Nixon, Wegiel et al. 2005) - & =558 % #69 & % 4438 & Fv Tau
FEORRRE R ERER M R A M (Hamano, Gendron et al. 2008, Congdon, Wu

et al. 2012) » /£ B % AF A KA by BAE 3 BB AR 1L tau BB & B H > Mg o)

fEfAe Tau R A &R Y R LMBES > BEHIRILY Tau & & G155 4a fF 2 M
B B B ERE G E R RO B 0 EBOR AR IR B N R A AT AR e 0
xR RAEAHRERF - 3] AL @Yk (LL Liu et al. 2017) o

AT LA TREME B SR KA B RN FRASICRE N LeHEERBE -
B A AL SFAR A S g TR AR - BT Beclin-l ¥ A EMME G

£ 8 €15 F S£# T £ (Boland, Kumar et al. 2008, Lipinski, Zheng et al. 2010) » ik

15
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Z. 9 RALR ) b — 18 & 5] A B EAF A AL B EAF A KA 89 Bl - (Mizushima,

Levine et al. 2008, Moreno, Villar et al. 2018) -

16
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2.4 [T 3% BB E = H &7 /) B (3xTg-AD mice)

AR AR A = AR B #1780 B (3xTg-AD mice) R IR 33 58 b 5] B AUR 1N B 3T
QR AN R SA CSTBL/6 AR 2 27 A 2 6 T 2k B BOE A R 0 SR B 478 N A
ARG R EFRERRPNR T » DBAEHEE FHY R KR AN 05K E K

YAty Sa Ak o A APPswedisn > Taupsor SA & PSENI musev =48 K 4 35 B (Oddo,
Caccamo et al. 2003)°3xTg-AD /|8 3 1B A ABFAE 9 L BG 3R & H 4 B 9 1R, X 3] AP
6B R AN L E g HE PR AP B - B A/ R 5480 B 5 8Lt Tau &
83 T 18 2 2618 A K65 81 52 2|4 B 1L Tau & & T2 B A AP 48 45 4 42 45 (Billings,
Oddo et al. 2005, Mastrangelo and Bowers 2008) « gk 9k » b |\ B K 2 F ¥ ey &
B P9 B4 B "2 A A E A BA % F M 69 48 3% (Villamil-Ortiz and Cardona-Gomez 2015) »
TR LAE N BT R R AR E G AR TGRS LiE5E
RERLHEYKE - £MF H @ 3xTg-AD #RABAREBRR EXAVERIE X
3, R AT & £ % (Giménez-Llort, Arranz et al. 2008, Sterniczuk, Antle et al. 2010, Stover,
Campbell et al. 2015) -

B T T 26 05 B L SR o % 32 44 0 SbAB R R R A B BAE TR &
AR EOLAEREZR - M FEey3m > Z KRB NEN A RERIEE LC3
& Beclin-1 # % 37, & 8 8 & A 69y R A& (Villamil-Ortiz and Cardona-Gomez 2015) »
Z K 4o i 35 4R (GFAP) ~ 508 %o i 35 4R (Iba-1) 3 Fu i 42 3% X 48 B 69 & & bR 2P £ 2L
.78 % # % (Chen, Liang et al. 2013) - M = A Rz Rk 4 B A s hie b
RG> —RBESAMAAEL AT Taw HERERioh el 2
BLEAARATE - BB BIPER AP % 4 3B 52 (Huber, Yee ot al. 2018) - — & # l7 X\ 77 50 3&

A A #2 41 3 % (8-arm radial maze, RAM)3F4& 3xTg-AD /)N R a9 & hbe » R4

17
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28 B KEFst 4% R TAE 208 L ah 854 (Stevens and Brown 2015) » % 4k - 3% %
348 A 2 K K3k i (Morris water maze, MWM) R 47 /s Bbg 22 Fil 2 00E - &%
& 6 181 B KB i 31 4 22 15 89 48 15 (Billings, Green et al. 2007, McKee, Carreras et al.
2008, Stover, Campbell et al. 2015) » ™ F 2R 3F45 30 %0 o) AE &) 37 F 4 30 £ 3 Bz (novel
object recognition task, NOR) » 4% £ 6 18 A KBFHI N A B AR I F @e) R 2
(Blanchard, Wanka et al. 2010, Chen, Liang et al. 2013) -

AR BAME BN R 3xTg-AD # R Fi#A6 A RFEF PR BALEL T B

&4 48 B A1F 7C ©

18
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2.5 2" HB& A (Oropharyngeal Aspiration, OA)

EEAMMS RO EEARFAFSARANEE TR a5@Ea2 M
uf 9% % 7% (whole-body inhalation) + £ ¥ %% A (nose-only inhalation) » = & &M &) & %
7 7% (intratracheal instillation) ~ 3 [ 3 7% (nose instillation) + @ "F & A (oropharyngeal
aspiration) £ % o —fx M T » REE IO HBRAEZEEF X E LAl EREOFH
DUF AT S s R E e Ok AR & A BB K SRk BR ER 4% 17k (phosphate-buffered saline,
PBS) ¥ & #7 %% » B4 T E5% $ 4 (Shangand Sun2018) - XI5 » A5 EE R O
E RN Ty XA OB 5 7 60~80% &) R iE P o 4B BRIk T AE AL IR Y
32%: dboh o & o R I N A MR N B BOR T fie B 30 P9 B M AR FRLAE SR A TR
24 NEFZAEAR G H) ST%R R AERE N - T BB ROR A AR B0 0 Z MR 7 kA
%1% 9 80% &4 fkr (Foster, Walters et al. 2001) o

R NE R R ML RSN R A FRE SHREB R A
% F SAAR 2R ¥ 4% 5% (De Vooght, Vanoirbeek et al. 2009) » Z 48 ;&8 4% /s & A 5 &
ReFoRk o [AET B RIE > AT ERAEHF B AR FREMIERE - M T EHR
ANABB AT R EB IR AR BUR R EK > B O R R 8 B A
IE MR - 38139 4 3o i (Lakatos, Burgess etal. 2006) © 5 b » #5048 L 370
FAMEMT » EAR O ERAF G F B FH ) B R AR KR
(Kinaret, Ilves et al. 2017) °

GAEH BN FREERAET L 0 RBRNE R ESEARAREREE

AL ¥

19
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R=F MR T %

3.1 BB E W

AERER IXTg-AD B RMEA TR Y » N LE R BENEH%RSR TR
AATHAE R SR I A AL AT R EEAR R TR R EE
FERHY T o hA RERB L EERLBLERERON T o EHAR S

AT R 58 2K (In vitro fertilization, IVF) » 3t4# IVF % 78 i &9 3xTg-AD /s B 45 4

EH
&

AT B ARELAE - AFFRBPER B ARBcfEZ 3XTg-AD N R EATER - BHEER
AT RS ERILEERENEEERRRE O BN GE R - B
Z B BB R AR B 2242°C © AR N 55+10% » 33 A B R 12-12 /) B bR 2
W BB R HBN AR ABRAK A BRILEE REREZREKE G ETE
B - PERT B M BRI o

AARAAER G TR MBI HMERSERALZERZEZREN
14 T &) 4 BB % 4# A & B & (Institutional Animal Care and Use Committee,

IACUC) R & F #47(F & & % 3% * 20160545) -

20

d0i:10.6342/NTU201901961



32 ERAEAEMHE

A RAER 6-8 BKR2 3xTg-AD # & » ZAHEAU I HRAN ST XN EHRZE
DEP: —BEAZERR - BAERZE=8 HEHAAZUABE T ARBEEREERBBAZ
R BR D 4% 1T 4 IR R B K(PBS) e AR =B X HER BN 24 R IR EATHR A - T2
Mt 1 o

BT KXo AmiE F— A COy IRBHE R BT5R > B RS ek o A8 3K

AEE LB BBERBEEKE  RACH MWMERST  ENMERCS
ISR R R RS R RS REBBASE 80 CRBERTFEAEZSMAT - £F
B 4% B 7 MDA 2 54 - A F 558 B 7 Western blot B 5 5 & — 4 A & 2L CO; it B
% EATIR R - R EF R L S5 F AT & 4L Bk o B (Heparin) &9 3L B& AR A& K, T2 4T 7R
(Lactated ringer's B injection)#¢ 2 = £ 1212 /X 4t » #5 2 & d iR B h R& B XS
Bouin KEZRUEZ2H &) HETRMAEK - B ZZIE <~ WHE S BRan

10%F B34 3% =8 > [E1E B E B

Y]

S BERSE RRZXERIEERERZERGY

TOBTAE A RRE -

21
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3.3 37 5] E4ok

AFFAE A Z 5 0 5] SR A A F A% % B Bty o 7% e (National Institute
of Standards and Technology, NIST, USA)#7 8% & #y Standard Reference Material®
1650b - #R 4% % B B A% & B BT #h K lc ) Bk - SRM1650b 5L 44 3E 3 200 /)N b3 4%
Kb FemEE FIE  TRARKRER R I Favk - F3k2 % 018 um - &
@Ak A 108 m%/g o AFA K &4 DEP & #7 4 5705k Bk B 4 187 4 72§ % K (Phosphate
buffered saline, PBS) ¥ 4 F % 5a gy 4y - R@A&AIE4 % 82 DEP £ PBS ek
1% > K XEk45 & > SRM 1650b &y DEP vl 2 mg/mL & &5 PBS ¥4 » F35k
4% #) % 620nm (Bengalli, Zerboni et al. 2019)  pb7 5 % & 5] ¥4k 69 PAH B &
w#de & 2 prow o PAH 4858 %) A 202.1 ng/mg » & F 24 phenanthrene ~ fluoranthene
B pyrene S E®& % 0 E4FASEA A 2.011 ng/ug > 45 > 4 > 445 R3IF 4 Ltef
(Bengalli, Zerboni et al. 2019) -

KBB4 AT - 4% DEP s PBS s 8 AR 4 1 pg/ul 9 M55k - # R 9%
A parafilm % 3t 3 % 777 — 20 °Cok 45 » BRI FE AT @ 4% DEP B iF/5 R A &R K
BAEIFEE B — N DR ER P A A % ¥ (Jiang, Oberdorster et al.
2009) © RIE TR EHE - BREEH UL OBEBRAEES 50 L 2 DEP #5548 T
EFEmE > AR ERES SOUL & PBS» BFHEFERR > £EFE =8 ¥F

€ NA 4% E % 300 ug DEP -

22
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3.4 O HBNE

AF AR 4 %00 % 7 F (isoflurane) #t §) My AT R AP EF - B & > M DR
T i isoflurane &9 i B BE + RREF 40 — 548 - B E N BB > AT AR L
FELEf % 38~ B B E SR A Pk R e B R E 0 LB A R AL E R R A SOl 4y
RARNS #F FIAMRIE G NR R LR A N BAE A O PR B RIK TSR
BAF - MR IR G E R R AN RIE BRI AN R O P e R A R A 3R R B de
FFREFAKH H D REFEIYGEFEEA D RREER ERERTRATE

RIERH NEAEEFHRE  BPRR—REE -

23
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3.5 fig B B AAL4E R —MDA 547
FREARN G ELRBERIME SRR EAREC Y A K -
£2% DNA - P4t in i &R IESE - &M F B B LM R © AILR

NHABRBEFTELARETBAHRE KEXL—BESRENET  BLEF

Y
1

5 %EMGE o —fF A 6 A5 E B A4bi5 4% £ A =& (malondialdehyde, MDA) -
R B5H iB B AL RE & — kX #H (Kesavulu, Rao et al. 2001) » A#F % 4& A LC-MS/MS
BB Bk F o) MDA R » R3PS P RS B AL R EA
3.5.1 MDA #% ® %% % DNPH E R & E

¥ 2 uL 8y TEP(1,1,3,3 tetracthoxypropane)¥i 8 mL &)k &tFKiL4A » B &K
ImM &4 MDA stocking solution » $ % A& H 100 pL &9 MDA stocking solution #2 5 mL
& 1% A3 4 N F BT RIE 2 /N85 BF % A% 20nmol/ml 45 MDA working
solution » {12 EELEMELZA -

M E F R A B 0016 g & DNPH(2,4-Dinitrophenylhydrazine,
CeH3(NO2):NHNH2)#y K(47K & 33%)1% » A 12mL g9 2M BB E R Y » REE
A 25 CCTFEE 200 BB R T &EAR% PP % A 5 mM pHO.09 &9 DNPH &

7% > MDA working solution 2 DNPH ;&% A AT39BE &3 9 BAER ©
352 R BB ELRRE R AR

B R 5] A 54 DNPH 2 MDA Z 4 A-# % 8 & 45 K MDA Z i -

\

e PR TR ETEESEE MDA-DNPH 248 » ) BB E LK T
BRARA RGBT XA RS B ES R ERE R BE -
12 £ 3L ¥ & 4% (Standard calibration curve, SCC) :

1 P 1% # 27 B # #2 AT 4l &9 MDA working solution » & #] i 100% &4 Z &
24
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(Acetonitrile, ACN) & & i 7547 F 69 < B4R 2 LR 26 - AF AR R AR BE - IRES
B4 :2,1,0.5,0.25,0.125,0.0625 nmol/mL - & & 7 M4 34 e A 25 ul &9 DNPH %
Mo B4R 25°CTF ~ BARR EATHITAERIE 10 5481 A LR SH - B R AR AR
R2 48 KA 0.995 o 3T sA4k4E A o

12 R Ak 2 B H TC Bty 2 42 (Matrix matched calibration curve, MCC) :

BRFR AR AR REREZ DAL DI 558 F A3 4 8 1F A st
BHRGEYE - R BREE 8mg - IS 6mg 55T 6mg 5 AR 20mg &y RS
A 4T MDA % E4% > BULA RS a8z EF kAo MDA 4% % o fie B AR 28 A v ik
MES  BREMRA 2, 1,0.5,0.25,0.125, 0.0625, 0 nmol/mL - #x &34 A 25 pL
4) DNPH &% » 34 25 °CTF » B R BATHTA RIE 10 48 A LR ST - R E
Be R AR R BIARZARH 0.995 F T AARME A -

BB RS Bk pr e A e A H R - AR AT ARG E

MCC 2 4 % —-SCC 24} %

A 00 — 0
B H 3 (%) SOC ZH & x100%
E R E AN AEIS%EF » RETULZR K EHERERY T THERAELE
IR EE R BB EERNEE o 2 AT HUE RAEIS% - R B AARE R uER

BRI -

KA 3 %% Tukozkan % AR 49 3 B & 7% (Tukozkan, Erdamar et al. 2006) - 5%
NBE ~ RBS RE B BB E SR AT 6 B B SUE F RAFATER 10 mg 0 e 250 pl &y
1.15% #.At 47 (Potassium chloride, KC1)i& /& » LARR BB # 2R JB 74 40 8% - {8 40 8534 B 1L -
% Bua 100uL 49 6M £ £.4t4n8(Sodium hydroxide, NaOH)Z& ik » Sl 7R R
KARHE G E 450 MDA » Bt B 3075 5 P 4 60 °CTF huh 45 4 - RAK
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J&4% > A 250 uL &9 100%ACN R CILBE G Y » KA EFERAEH
4% > £ FBTF LA 12200 rpm B 10 548 - BESB NSRRI EFREN M ERE
SEZF o BT, MDA Z 3B o sRIEAT EAK AT EE > RIR 25 L 2 EFR 0w
AT WL BT & 4F 69 DNPH 787% 25 uL » ££ 25°C ~ B R BATATA RIE 10 548 » RIER

A% Bp 7T LA LC-MS/MS i 4T MDA-DNPH 4-#7 ©
3.5.4 LC-MS/MS %#7 & %

KB EAE A k48R ¥ B B G 3% 4% (Liquid chromatography-tandem mass
spectrometry, LC-MS/MS) 2k 4# MDA-DNPH -

ARG AT BB L3E B B AR & #(Autosampler, San Joes, CA, USA) » m# %)
4846 B % 7 (Thermo Scientific Accela 1250 quaternary pump) » & #7 % 4£3% B W48
4.6mm - K& 15cm 3 448 5 um &4 Syncronis C18 % 4% (Thermo Fisher Scientific
Inc., Waltham, WA, USA) - F #4824 A 0.1% 2 B (Acetic acid, AA)#y ACN » k48
BaA 0.1%AA 5 8EFK > BEKRAZISHEREA 25 0L > SHFR A 15 4
5 o SRS EARRERERRRT  £F 0 5205 HHRAMALLLE A 50% R
% 2 300 pL/min » 5 5 548505 A AR L ]38 e B 95% ~ JAik A 300 ul/min 5
11 y4g e AR L7 5 2 50% » Jiik & 300 pL/min > £ 5 11.10 542054 48 Lk
5] 2 50% ~ JRik 3% He E 500 pL/min > £ 5 14.10 54805 A A8 b5 B 50% ~ TRk 5
% 300 uL/min » 3 R, % 3 °

B AR 09 25 Bk R AE A o 2 X E °B JR 5% 8 % (Heated Electrospray Ionization,
HESI) » # 45 A8 fAL A T a9 8T - B A =Bk X P i g 3% 4&(Triple-
quadrupole mass analyzer) » #5 &2 % 3 & J& & A](Selected reaction monitoring, SRM)4£

KR AT G 547 - HESI 2835 240 F : "4 /& 5 & (Spray voltage) & +3000V ~ £

26
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4a /&% % (Capillary temperature) & 200 °C~ 5,1t7% /& (Vaporizer temperature) 4 200 °C-
¥4 8h /B /1 (Aux gas pressure) % 5 arb ~ %5 71,82 & /1 (Sheath gas pressure) & 35 psi °
SRM % HESI 2-#4v %k 4 B % 5 Fior o 5 44 #] A Xcalibur 2.2(Thermo Fisher Scientific

Inc.)# & R Bl % 69 )R 88 F | A BAT R 0 o4 ©
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3.6 B A EERE

RFRFAL R & 77 B F R R A1 BAE F A8 e B 7B AL 35 4% Tba-1 ~ B B AF A 5
1% LC3b » FT 2 B BRE R t-Tau E B R APk g -

EYERAA—REREA»N T E - AAEGEATE RUEHE RS
KGR BREO LGB REBTHERRE - —RMmT BT ERELA
Fe b AT i 22~ B E Jk(running) ~ #%& (transfer) ~ P4 (blocking) ~ L3 ~ B
MEIS S FHT  AERS PR e T FRE R T AR A A REE
KRB FENRAEEBR T oM BEES R B RE L BH AR E
AR E AR RS LT AE R A IR RSN R G R B FA BT KRR
BAREG#HE L -SRI BHE -G REHNABYABAREAARBEBIEE
BB ERGE -
361 EAHERRBECHARE

B AT XA & & 15 mg eh 488k - Ao 60 pl 9%k & RARIRAZ A A A B #
3G AL RS 48k - & G AR B & &[4 4] 7] (Protease inhibitor cocktail, EDTA-Free,
100X in DMSO, MCE) - #} B [i§ #p %] %] (Phosphatase inhibitor Cocktail I, 100X in
DMSO, MCE) * Z = #¢w Z B (Ethylenediaminetetraacetic acid, EDTA, 0.5M, pHS8.0)
& RIPA # ## 7% (Radioimmunoprecipitation assay buffer, RIPA Buffer, PH7.4, 2X
concentrate, BIO BASIC) A &t B M & ° #F B 4 88 5 B 1% > vortex 20 ## IR 434 4 »
BHN20 °Cok 48 M EAT @B A2 > 7 B 22 12200 rpm ~ 4°CTF - 20 448 » BRI
LERENERECE TAREN-80°CKS - FAREETEEOEXLERBT IS
BT o

A E Bx{g Al Bradford proteinassay R € AR ER B o9 Z G ERE - LA
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1 & G 42 £ S (Bovine Serum Albumin Standards, BSA, Thermo Fisher Scientific) &
BEREL  BREINH A 1 1,05,0.25,0.125,0.0625, 0 mg/mL - &4 B¢ & 4F 695
B3 B2 25 2B 20 puL > 4 %l hw 980 ul Z ©#%6#E &k — &4y Bradford 3 #|(Bio-rad
Protein Assay Dye Reagent Concentrate, BIO-RAD) % ¥ /24344 » B » EEX
EaAEARARER 1 ul 8 999 UL = SR — 56 Bradford £ EL 6344 - # L
ML B R EFUOREGRE O EHRARR IS0l £ 96 LB E T EM=F4
15 A B B % % 9% 4 R13E 4R (BioTek™ Epoch™ Microplate Spectrophotometer)#
KK 595nm FRAIZRAM AR RESRELZ R?EZHH 0.995 L2 L4 TH A K3t
AHRAZROHRE

WFATH Y X EHER - ARG AN X BT KA G E A& # R (T-Pro
Laemmli SDS sample Reagent reducing 4X);&4-35 4 » 7 95 °Chozh 5 5548 LT B &
BE RS RS T RO T REYAES 4ug/ul» HHFEN20°CK4E ¥ -
EREGEITREOT R EZ W -
3.6.2 B R BRI FRRE AL

B oA+ = b2 K BR R 4 B R M BB ik 5t B € Kk (Sodium dodecyl sulfate

polyacrylamide gel electrophoresis, SDS-PAGE) R i 4T 308 » RIE ST Z K & F
7 R % T SDS-PAGE 438 48 & » t-Tau(55 kDa){# A 10%8&4 »- 88 » LC3b(14, 16
kDa) Ibal(17 kDa) APsoligomer(37 kDa)f A 15%&4 5815 - M iR 48 B R34 & 4%
% 9h 0 B A B 4Z2%& & '% LA B-actin 4F % internal control » ZE/RZ R A K G H 69— 3K
PEEE By on B 048 M -

F| A %8+ 7K ~ 30% Acrylamide (30% Acrylamide/Bis Solution, 37.5:1, BIO-

RAD) ~ 1.5 M Tris-HCI (Resolving Buffer, 1.5 M Tris-HCI pHS8.8, BIO-RAD) ~ 10% SDS
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(10% (w/v) sodium dodecyl sulfate (SDS) solution, BIO-RAD) » 10% APS (Ammonium
persulfate solution) & TEMED (Tetramethylethylenediamine) &z & 2 &1 » 5 8RB E N
WG BN TSY% BN BRI £ 5 BERS B B R AR B3 VB4 B R NIRE IS > 3048
NRAR 1R GEB mTam 10 18 Well » A8 1% 48 v A AR A 4T3 - £ SDS-PAGE
BB AR BRI 6 B £ A a8 well v A& & B 42 22, (Prestained Protein Ladders)
PR e AN LR AT R G AL S ul - 435 — 18 Well #1F 20 pg t9%
B % BF 0% E kg% running buffer Bp ST B45 38 > £ — R ULER 60V #, 30

g FoPEERIAER 100V 38 120 4548 - K e BB am -

¢

TABB R RE FTHOCARB T 2 EIROEEHBRAZEBAERMELE KT
g A FLAR A 0.45 2 0.2 um 89 B 1B = # T ¥ 4 & B2 (Polyvinylidene fluoride
membranes, PVDF transfer membrane) 2k & 4742 7% - 8275 77 » £ A 100%84 F B2:% 6
# % PVDF jt - 2A7E46 PVDF B Loy EBEAB KA THERA © 458wl sk
BUF > S48 ~ JE 4K~ PVDF BAR B BN ZBR76 &k F R AF B RNBEN - 37518
PIEH S A 20%(v/v) T B2 8 transfer buffer » LA E R 100V #7F 60 442 o

BATRE  RKBABBREAOMESEMR > A24H 0.1% Tween-20 &)
TBS(tris-buffered saline)4Z #77% (LA T f 45 TBS-T)Zk 1% o #2545 B 5%849 BLAs W50 48
FB TR — B0 bbb BRAS A as(blocking) » B &) R MAETRL IR A & G H #)ib
o ARFE EIRF MM R RAGS - MM ARA TBS-T Rk 3 X
BRI BEHF BB RENTBS-TY - 1 —F A 4CTHER—% - AF
BiE Al 2 — B 84 T : t-Tau (Anti-Tau antibody, GTX112981, GeneTex) * LC3B
(LC3B (D11) XP® Rabbit mAb, #3868, Cell Signaling TECHNOLOGY) - Ibal (Anti-
Ibal antibody, GTX100042, GeneTex) * AP42 (Anti-beta Amyloid 1-42 antibody [mOC64],

ab201060, abcam) * B-actin (Anti-beta Actin antibody, GTX629630, GeneTex) » & 7 B-
30

d0i:10.6342/NTU201901961



actin 24 1:10000 &4 b 5] ##E7 TBS-T #F A9k » A2 % 24 1:1000 # £27 TBS-T # -
B > FIAkA TBS-T #f —&AuiE sk i#i2 » At LA R —RRBNERTHER
90 /4% - AEBiE Al 2 — % pLih 4T : Rabbit IgG antibody (HRP)(GTX213110-01,
GeneTex) » Mouse IgG antibody (HRP)(GTX213111-01, GeneTex) » % £A 1:10000 # ##
B E 7 TBS-T F o % A TBS-T #f —&iabsLi#1% - 4% PVDF Biofr 2 &%
ECL(Clarity Western ECL Substrate, BIO-RAD) ¥ 2%} » & B /5 % X B L0 A %4
(UVP BioSpectrum 810 Imaging System) it /T BB -

F o7 t-Tau & G 8 - B H 5 F = #2 B-actin 48 30 - FELAL I &G B R & 5
B BRLER— R B LS t-Tau & & £ B-actin & & » B bk t-Tau & & RE 7
1% o 18 R uBE £ X B (RapidStrip Western Blot Stripping Buffer, Omics Bio) 4 & 1%
TR 20 04k BIRRESHERE - AR ELSFRBTRE—&HUH - TBS-T
PF o RIB %I » TBS-T 2ui% ~ ;%8 ECL ~ BB % 5 B % sz P-actin & & &9 4o

# e
3.6.3 ¥+ X &4 #F

B2 R 0 18 R B 1% 47 #3% Image] (National Institutes of Health, Bethesda,
MD, USA) R 547 & & 46T 6 F & > L HAE U B 2% G & I 248 7 P-actin &

BRRERETETETHLEE » M LC3b & B 8] A LC3b-II/ LC3b-1 & %57 ©
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3.7 kR
BREAGAGER BRI KA  MXBRILEEREBE2RERYD T OE
7B 0,32~ b1 B R AR 47 42 2 &,(hematoxylin and eosin stain, H&E stain) » 3443,
FTRBEZABUE  BEATROHW T R PIFRE R H L & IR
Bt R AT R ABFE KRB RGP R EREL TR -
3.8 &3tk
AP FAE A SAS 9.4 Gt BB R BATHE R BIEZ St AT - BARASE b ¥

ER &3 N 422 Wilcoxon rank sum test Rtb#irhlmam kA Fma 28 > i

A BRE KR A 0.05 - BERBIFEH AP AR E R P B R KT -
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FwmE &

4.1 B&3fF MDA

AR ARG E B AR MDA RIFAEMEZRGIEMREZHRAKE

ERALIEG > RIRMEE R E I BHE -
411 X E#HBE

HH 2 Rho & 6 P T AR B i B 41 (SCC) 2 7 H(MCC)
M2 R2 % AR 0995 » &8st B4 504 T 5k 4-4.83% » & & E Bk R

+15%8F  REAAR T S AR I T B AR R B2 4 (SCO) R H &

B & % MDA 4%
412 MDA R E
MDA-DNPH 2 J& #7 & (Chromatogram)4v & 2 A7 51 » i i & 55 fi] (Retention time)
#1002 548 - EREREF@2 MDA REH SN EZEE 25T hHa

s fa % £ £ (p=0.0051) - R H (p=0.1282) ~ "[AG(p=0.0927) Rl &g % 2 & » SFtm &

R G RE Ak T A B 3 Fiw -
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42N EOEERRE

ARREFEARELEMETE LB EMRHRRAKE S PIeit & 4 % F 14
BRERZHPE ATWKELHLE e B8 - ¥ X FERFANABEES
Z ) 3 &M% LA internal control H G kB ERTE > @ LC3b & &Rl LC3b-11/
LC3b-1 k&7 » FRA BB HHRAER B LR TFHRMATRAB R ZHR -
4.2.1 Z R BB b E/t M & G Iba-1 X5 E

&HsE 2 Tba-1 B RBRBEWwE 456 F7m » AR FERBI Eakts o i
W R FEMZ YRR BEER(LE  p=04712 ; /B : p=0.0927 ; % 5HE :
p=0.2980) » ¥ 4m B3 4o & 8 BT o
422 LG a-EiFAAAM &S LC3b X A2

sLA5AR LA LC3b-II/LC3b-1 R ifT ¥ X & > £MEX LC3Ib HEERREWE 7>
8 9 i BMAE LRI MR EHAREAFEAXI Y AABELE(LE
p=0.2298 ;5 JNB§ 1 p=0.4712 ; 53 : p=0.2298) » fém Bk K 9 FFT o
423 ZEBEM A BRERB AP ZERAE

EHSEZ AP B AR EWwE 101112 pir - Zb & S B8kt -
VR R R F M IR B E R  p=0.0927 ; /1A p=0.9362 ; /% HiE
p=0.8102) » ¥ 4o $ 35 4o & 10 AT
424 ZHEEMZSBRERA tTau FEXRRAE

BR@ 2 t-Tau B G RRELwE 131415 fiom - AW EE b3 Eloksg -
PR ERFFE R AKFBEEE(LE - p=0.2980 ; /[ A : p=0.9362 ; i 5 :
p=0.9362) » ¥ fm B3 4o & 11 AT o
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43 BRI R

I R ARIER B TE B Z ik E Mo A BB R #4735 (Shackelford, Long et al.
2002) o &R R FE @2 IR E Y R A B (slight) 6 55 X R ~ kit AE -
P E AR g MR dE Bl 4 IR A o) A2 (minimal) 2 8 X RE > HAR S AR AR
B RIZEAL B RIE R AR E NS B BB E S E BATEE S AR
A ERBETENEAREFEALALKE S RABNRIEEIL FoE Rk 1250

B 16~ 17~ 18~ 19 A% o
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FEF W

A RERITRGHRE=ZARR AR AR FE LT Fion > AFEL R 24
NEHR ARAE B RGBSR AR RS RIE RAE R E NI BB AR E @ A LdE
1% MDA ~ #4575 1L 35 4% Tba-1 ~ B % 4F A 454% LC3b ~» A Far & & APa Fo
B TauZAMERRE  URBEBAFI e M dmiE - T RE3 - firs| a4
b HRFEAZ KA T N BHEEE BAIIEE MDA 228 85 E
ERAGERAHBELZRE HBERERNEIMAI R R ABELE - £Maa
BRBEMR Y BEERFENABMAEERBEEFTIRE R EEH @R H &

REWERXRIE > MBELRYRIER T > WA R A ABYRILYE

50 55 EERBEREE N X

EREMRYIRERAREY REFXTrARMREREE BHEE
e FMTREAER SN FTREE  WBEHF A TREERERGBROMBIRE
REFTRANMBRE  EERIMNERELATAS TR A FREFER
FEZREMEREMAIAEARELSEERE MAMREAE LS AERIER BB
LR RET AR REEZI M ENRENRRBEEY > RREGHALBLETE
BB o SuARE Ty TR R AERE R By 0 R B RIR L o BRI AR 3R - A 4 B
HHR R SRR A EMB NI OB IE - KRERE LA 1A R
THEEREEWEATRE  RBRMER > d L 5T AR FER
AANRE  HERGMORAMRS  BUrR# > B 5 R PAERE R
FREEERT - MO ERA R R EREN DRI AR E Y B KRR R
B R —AREAERTRMARNT R IRFRTREERLEAN RFH

sbRARH B A ERE L
36
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S 5] AR AR AE A 15-30 nm ey LR HORL A P oo SR B A KBS
BRI 2B RSB BISEME TR - S 5] AT A B B PE B AR
Bb RABEBIERBORATRE RETREZRBIERANIDEE
TEF o BUREE K4 300 £ 2000 pg/m® 2 B - RIS 4 AR Mok ) £ % R
AR EMINFRARBZLAGARH AT K F Ak MBS RER
REARFHEER AL LA AR EEBE b5 FMRR R RETEEEE -

BATAR R RAT AR ES RS RE LA R R EERMARIR - ARG
4% SRM 2975 ~ SRM 1650 = 7R 5] A 3% &4 5% iy 5] B4k IR AR ] » SRM 2975 ¢ 24
AT TERENBIEARE TIE  RERA &I etk » m
SRM 1650 RIZK ERI R G5 EMBBIHBER P E PR KER RG]
BEMOR o bt~ ) AR AT ey £ BT A€ H 2 DEP k&~ R ®mALR MR E A
AR B SRM 2975 ¢ % 3855 B )& 4-& 4 81.69 ng/mg~ £/ B & 9454 ng/ug
i SRM 1650b &4 % 32 % % 4&# SRM 2975 3t 2~3 42(202.1 ng/mg) ~ 4 /8 & 7 R
#:1&(2011 ng/pg)(Bengalli, Zerboni et al. 2019) « 2 % B2 4B B A F i 2F 4 B, SR 57 50
SRM 2975 #2 SRM 1650b &) &M R /& - 453, @ 5] 4 ROS » RNS ~ {245 X R J& B F
B3 Ao s BER R AR Fn & B R @ RAURL A FE - EA BRI L k@ %
o5 IS EN G AP RIE B3 X R JE £ % £ Z(Bonvallot, Baeza-Squiban et al. 2001,
Totlandsdal, Herseth et al. 2012, Totlandsdal, Lag et al. 2015) » H b PAH 4 Z #58)
SRM 1650b # & & KRG 5

I ARG T XA S 5 Ay R E# R ER PBS BRE T
EUHRERELTEREGY N EREEANAAEZREREZARESY Y 2
IR A S AR T A BRRAE AR F AR B e T TR T AR P A%

RTRE R & A BIFBRE T ERE DT T AR G E 80 B A Sh - St B &Y
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TEMBERE

WMEATHE > £ER PBS BRI A TRREEMBEERFER
Qr"

=7

&

9
&

RS RiRCR Py

o

(aik
e
Pt

)
X

FAH LW RAARER AT A X RIEM L HT] 40 SRM 1650b » 3 X
MEEF LR ETRE

38

d0i:10.6342/NTU201901961



5.2 3xTg-AD /) &

FAFAER 6-8 BARY=Z KRBT RAAFA TR b AL PR
%I A R AT B RE R R R R HEF AR A CSTBL/6 R, -
AU FEZARY  SHARIYER — LR TR > 4o : CSTBL/6 /)
# ~ BALB/c /s & - Sprague Dawley X B 4 % - {2 £33 SR A5 pe B0
HERBAZRFREFEFI BN EFERIE « A FIEMN G L GHMHG
AHART  ATFARAER AR EE AR EITE R > — % MajaHullmann %
ANEFRFRF R B 4 B T 36 B3R B A2 X 8) SXFAD AR @5 & - H PR A H
BORREE A 0.95 mg/m® 895 5] R R - I 5] AR AEF o ik /s BB BTE 8
APy BEMR A A AN B 893 B ) AE 4R 5 (Hullmann, Albrecht et al. 2017) - JAT{E A —
HERBITBRINGUBFEERIES AR XRERSACENER S > Z1EREE
BEREXBELTFEREIF TR KBIEROEL BHRFE T FE M, K
B R & H RAIA 3xTg-AD /M R ARIFEF S A F w5 FMpH TR E A % F
MO BE -

R o AR 3XTg-AD /) BASS  REM A ZE LW E M ¢ ERES
Weyfis E @AM Heh P lerr &A% 3 B AR L L AT &R AIAI A C5TBL/6
NREATRARE BRI X S RARLE UK B R BARE - LA RMILRE R E R
STRER  RAIMIRA TG R B A F a6y = R 7 /) BAY QAR KRB B 4E - — B AT
R OMA KR 12MEA K~ 18MEA Ky =AWz B A KL I A A B B3R 69
B F5AE - 4R IRE AR IXTE-AD N RAS Py B 41E A @G 2 s oM E T
M 1248 6 18 A K8§ > 3XxTg-AD /N EAS T o9 B SAF A 4542 R ML B A A R B %

# % (Villamil-Ortiz and Cardona-Gomez 2015) » % 5~ F#z8 &) 3xTg-AD /s & B3R B %
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YRR RER  TREBAEHRILTRPE A LA B R FRETEE I RY
B AR ERZFMHIAR RBEE G0 - MAYEE X 69385 > #K 3xTg-AD
BB F e U e B b BT S R M AR AR ARTEAL - B4R 2 B A REFfu A A
N R 3R & £ E (Belfiore, Rodin et al. 2019) » 438 5% 3048 A K i@ F 4) 3xTg-AD /s &
AL B BB FHRIE o

AR LGER ke 3xTg-AD NARETER  RAEFZR 12 A R
Lo BN BASSR e B EAE R IR MR X LR R E > N R B RS R R
RmE o LABNITRERERLE - S8 ) BB AT R EFEN  2FR
A &0y 3xTg-AD /N RAa BN R EBFA AL R a9 73 B BB E B4 - BB R LML
FREEE  BRAA T4 XMmAR A 450 X - B g A sk 2 3xTg-AD /)

R BF/E 5 S E B B JE < % 44 ) #4(Rae and Brown 2015) -
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S3IMBH PRMABAKFHNGTE
5.3.1 iE @AM

AR RRFN LD EMRHN TR E L2 KT RIALR N BE Py B3
FAREMBE  ARALIREEN AL EELRARE Rk A G A EB Y
2oy B4R 32 & 4 MDA » HNE % =R K#4 > £+ MDA 4 & 2 A 734588 F 89
BEH B AALRAE - AL MDA 158 & W57 8T AR A B R > &R
R RFEEEBEEY MDA REBEERS AR ER IR AFEELE -

BRATCAF S M REE AR €5 AR BALRE A > mBEL S
3] Sk 0y B K bR AR 4 R o BALIR ) £E Cole % AMF %48 CSTBL/6 /s & - %
F FEH IR 250-300 pg/m® ey ik 51 EBE A E 6 i & REI R e MDA £
BEK O BEE LB RAS A E © BUKEL% 4 8% EFH(Cole, Coburn et al. 2016) »
AR A B R E Bt KRR T 480 5] 480k 48 3, » MDA 4£ C57BL/6 /) &,
EHEENEREBEE LI AP RERAEM -

A E MDA 8y AR 54 &R¥AOLMNAE L Z B RE R 5HRQ2-
thiobarbituric acid reacting substances test, TBARS assay) + % % F #08] & & ¥ 8 s
BB EACAR R - SRR & AR T v AR B b % B (Thiobarbituric acid, TBA) » &
HFo MDA & JE 4 s MDA-TBA 6948 441 » & BA % % 5% & 78] %€ % (Spectrophotometric
assay) R AT ER > F BRI EZRELFTEE M BALMRBEANTRES L
KA 0B @0 TBA &4 B RJE & R &9t 6 & K& F» MDA-TBA 4843t »

1305 8 1B AL 42 B @4 5 1& (Meagher and FitzGerald 2000) - % 7 #% Ak TBARS 3%

P

B IR - 2 &R 6y st 03 R A1 MDA #o DNPH &9474 RJE » HATAE S BAIA

= 2L % 48 & #7 7% high-performance liquid chromatography (HPLC) 42 » =T LA % # 2k
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WooB) 2 4 Ak g+ &9 MDA(Cordis, Das et al. 1998, Pilz, Meineke et al. 2000) - & F
% Btttk TBA $2 DNPH wfg 2Rl @ ¥ MDA R E e &R £ R > 453 TBA %
B 78 A & 45 89 55 5 (Ceconi, Cargnoni et al. 1991, Pilz, Meineke et al. 2000, Tukozkan,
Erdamar et al. 2006) » B st A& % #] § HPLC-MS/MS % 7-# DNPH #2 MDA #4 47
4 4 MDA-DNPH -

BE A RATE A0 @ AR SRR E AR S~ RE T B e s R TR AR
B 4 A 8 B R BLAEARAR B) AT AR AR AT 9L 2 FAF R BRAR R S B B ARE W
SEFER L ARAF L I ARAE A SR S B R R AE A A8 69 3P AR RSB (dw
Dideuterated MDA, D>-MDA)# 47 8 # #E & MDA 2 7 3] & (Mendonga, Gning et al.

2017) -
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5.3.2 B tappiE 1L

Bt R KB P E B A BB e 2 — W BOAT SR TR BRI - AR
A AR IR E IR o T % RSN BIAURL © 4 b B B AR 04 S L E R KT » AU
fa i G B AL BRE AT E R R B E & B ERS 3R e Ak B8 B bm B A3 A R R
BE SR B 75 22 0 5] AR R AT R RE fa B £ 00 £ B ROk - B b ARBT A A B
4o fif 7E AL A5 4% Iba-1 RGP B MR FE 520 5] EAR B AEIR AP LB X RIE - R >

R R E S Tba-l 9 R E A BEE1 -

APt R R —FIEF RO RIE  E AN R B I R RS & BB e 4R
Bl BERAP L R RIETT UAREAPE A2 EAP L Z IR XKRE > A S
gl A L RAL MR R o F SRR PR > R EMR GEB A4 IL-1a, IL-
1B, TNFa, IL-6 #4248 ¥ R &R F E 7 - 2 & RAAHE X RIE T AE L 2 Rk 75
EMBE TR CAKGEZRE  EHF B EMB T BOARLER > BRA
DEPs - Ry ek ik HE Iba-l AR EBERZH F AR LGAR S A IREE
FREHMRBEESAFR k> THAEFHLARYIHABRAZHEZLEEZHLILL - AT
B w AT RAN R R BB ERER B RS ok BREBEREESOug Al E
100 pg e9fRIRE 4 - N BAGIR 63 X R B A8 Bl e dm L 3k 3L 2 B BA 38w > ¥
Bl ERSEHBREFE 150 pg ~ 4857 300 pug 85 » A A £ & '§ 89 IL-1B, TNFa, IL-6
BRI BEE R B bR AT REFESOpg Y B 2T Re LT AP IRBEE &
B RRE -

B ta iR 0y TEAL B BAb e A ey M1 A RE - BB G5 shAE ) M2 AL RE
M1 a4 B R% 4 s 3 B A0 0 B 2 RAB G A RE » AE o il W3 K 69t B i & (w2 IL-1,
IL-6, IL-12, TNF-a ) 5] A24% &4 ¥ AIAAP L L8 » 2 E R IFE 2R &1

AR ZREME X BmFEMNEEMN - M1l fu M2 3R 2 —FA#E » 42 -
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GARBRCRIR G 8~ R4 B~ IR PHEAT B e Bl 6 TE BB 1R @) ML
AR SR M2 BURE - ot A5 - /) BB T o9 0B dm B & 1 2 80 TR BRE B R
#Z e M2 Fib#h 4t A M1 7F{t(Jimenez, Baglietto-Vargas et al. 2008) - Iba-1 # & —
8% AR FR B i B AL 36 A% - B kAR R — A 697510 R AR L4t

B e & M e M1 2408 4 i 3847 298] ( 4o : CD36,CDI14,CD1lc, MHC-II )» B84
M1 SRS e i oy ik 5 2 2 Boab i E MM B (4o @ INOS, TNFa, NADPH £ /L )
TR 2 8] B 4K R U 0 B 19 1 B AL 09 4542 MHC-IT %> #R.58 E 3t & 5 B ke
A GG PRt oh o BAEA R MB e ie ey B R L R R B EAL > 1o A A &
T 48k e &k (IHC) 4 T 4 Tba-1 $2 CD68 & MBS AZ 694 B » KA 3T E A8 ta i
B dm L BE Y AR e [B) B AT BB IR AR SR AL B 5dT ik R AE

POk H RS fm R 5 AL Y AP 48 A Stk o
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53.3 a %A

BEAER A — AT EMBNERGES > EHEHG T A BAFR LR
GoReRENCET R BEERARHBERBIALE T WA EER
kA THR GRS R R EQER > Dbk A LGBt RER PHEELY
A& -

EARRT NRGBZ B B RE R ER L - RH BRI g AE
AR LCIb AR TLERBE LR RV AT 60 R B L &M 5 F R0k o4 85 R

RREAEB SR X8 - — B A A s % & (lipopolysaccharide, LPS)/% /& 5] A2 /]~

RS SRR A & X > ARG RS F 3 BE A X RIE 5| AL B % AF A 2

=
~

YT B HE A B EAEAR RIE L KRS L E BRI BB

EL

#®

ZRFFEE X =18 A

=

A 7T Re 4B 4B F &4 B %1% A 5 48 (Frangois, Terro et al. 2014) » A AR &M E &
BrAR i = > BR R AR R BB F AR e st A SRR AR
B Fo 5 BRS040 78 M G RE A3 o M T E o KM AR AR 69 8P A EAAGE B B 6
B N B ST RE R RS 3R 6 B S E A R & SRR B MR H B EER R E -

LC3 & —AfnBogin gy ietd » A2 tf sl e sk oA e & e » FHAR
REBEEREME BB EERBRE P RIS NIE1E - EF A &Y 2R %S
# LC3 B> @ FMERE > FEHZRGGETER - 25 % 16 kDa ¢ LC3-1 & 14
kDa &9 LC3-II » AR4EAFR L 04 & T 45K » 7T LU 2] BBS F LC3b-1 t£ LC3b-11 84
AR EHEF S > B AP R & R 48 55 (Mizushima 2004)

—f% % A1 A LC3-II/LC3-1 k&5~ LC3 9 (B8 » LC3-Il 44 B 4R &4
MENERENMAEBORZAMN - EREFATTUAES LCI W EH > F— 4
# B EAE R EAL - % =48 % A s (autophagic flux)#k FLET % AR & 6 3 #5 (Klionsky,

Abdelmohsen etal. 2016) » #4125, » % LC3 2B E b » TR EB2/FEHE
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FEEAT BT R K BEER PR EL T Bt E ZH b6y 8% 4F A 48 B
154% > 4o Beclin-1 2, p62 » FAe# — A H| 7 B S/ A L FE e

Bp 4@ A Western blot & #x38] LC3-I1 v LC3-I» 3t 24 LC3-I1 Fv LC3-I &4 to A 54X,
HZLC3MARBECEABRFTANF K 12 A — S xEFE: F— - BT ey LC3-
I 2R EBANLCI-I MBERMENEa s FTEML > Bbeag ¥ Tredk
LA 3R]4% LC3-11(Chu, Plowey et al. 2009) ; % = » LC3-I tb LC3-I1 £ 7% % £& SDS 4 1k
B RBERMGEBETER > AR H» LC3-I o LC3-II a9 A0 /) R & 48 [
(Mizushima and Yoshimori 2007) - B sb37 4 3R 6948 B SURK 3% A < JE 2L LC3-1 1 A &
FH o B LC3-II IR  H4b 43 € 69 SR B8 & G (4o : tubulin 8% B-actin) &

%5+ LC3 #4 % 3, ¥ (Klionsky, Abdelmohsen et al. 2016, Yoshii and Mizushima 2017) °
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5.3.4 FTZ BREHF R REHL

SR & G AR T R 04 BE e AP A8 MR 4 4R A LT 3ROSR 69 £ RR L AR
% G P & TAAEAY 8 U2 F] 69 1R R - MAb SR 4R 4 B BB AT SR TU B AR Bk R
WML EMIERL > B AEFEARBAMB @i E LA ik ERERBO R E
RERZERE - B 42 B ES®RGBEIEN & G APe £ # 2 (monomers) » 1K 4

(oligomers) ~ JR 4 4 (fibrils) % 8 - 3% b7 T% 4 Vol m, 14 09 $80B0k & & sE 3 (plaques)

HBARRKNBR E T A EREERE B EARER TRAESTE
HARRE Y AP LR EEN > RETUFH T T ey AP s % (Walsh, Klyubin et al
2002, Kayed, Head et al. 2003) » ¥ A58 AR T4 AP VE 3642 5 M@ BB
R 4 gt 8 b4y Tau & & 8 E BB 1L4& (p-taw) R E R AR T R ot » MAE [T 22 0%
ZKE ¥ - Tau %& G #9349 ju & 5| 4 B & & B 1b(Liazoghli, Perreault etal. 2005) » B¢ &
34 Tau % & &4 % % (Chesser, Pritchard et al. 2013) » #3 & 348 Tau & & LA ek
B At Tau & G EF - B AP R4 Tau R O EAIEAZ - R RBARGARE
RAB > MR E R FROR R A R ET M AP BB Tau R G a kA=
R R

BATZ R RAR ) HFEZAE T - DA RR Ao AR & Tau BAH%
W A R A B KT - SULE 7 R A B B
R BERER TR M 4 A BIRE » Hlaolg 3R EFERE LA 1000pg/m® 4
S0t 5] Ok B IRK RGN e APa BB B HEERAL Tau A B Eb LI RAFA
T 24 A BROE By M4 K F 69 SXFAD JE B #3178 B - 203 F 5 5 500 5] otk - o
HUMSER AB PEHLA FA % M A0 B - BRIL2Sh - AR ME A ATH R A A CSTBL6
R AR AR R BRI EE - I RKM K E 6 t-Tau fv p-Tau #1 A

B EFeh R R R FRERIEIEwwdb » &RV A LR A 3xTg-AD /MR &
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fe IR B R e A AR AR AR RIE S - B RBRHTRR R AL E £ 4o iRm0 45 T

HR TG AR AT B ©

535 a&mE

AR HEEHE  RIEZE ~ NERMIREIT T ABmE R » A H&E %
EBMBEREGI > ERERARF M XRAE R b ¥ B EEREM ERK
R 0 LA AR B B b i 0 B3R R Ay SR A0 KRB ROk AR o RS SRR
AR R RITEIL -

ARABREE R R ARG RS RN £EMREEEBI E Mkt
i AR AR 0 B R ROE RAMR S AR (R R4 2016, A B 2017, F% 4% 2018) 0 X
RO BBANEETEMR R ETRETEABNERRE - ARIEHEENRA
OB T A & H BRI~ IR R 3 Ao b8 BB X RE ¢ & 4 (Kim, Kabir et al.
2015) - ROk AT E A 6425 X B F T A € 18 % 8 B IR AR A SR KRB 3w
SALR S > &S ED Pleih & ey B/ - 44 (Levesque, Surace et al. 2011) » 42 2
s 5| Bk 64 48 B B2 P9 A B4 &Y 4 £ (Hartz, Bauer et al. 2008, Levesque,
Taetzsch et al. 2011) » 3£ 42 /|s B, &% Jif i 78 ek 7 45 3188 % 304 ¥ RE(Kim, Lee et al.
2016) © & & RAVE RIS T FACR ¢ E G B OB L RILBR N YR L - BRAAR
FRFEREFAIETRIZGEIL > BT ARG EERR DGR RN E R G E

A Bk R &EAE LA EEE -
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BT SHEEE
DA TR B N Gk R R ek 5] AR e E N BN A A R RJE o 30 g B 2R B9
LR MEEXIERLEVNEEE L E LTI BENKE LR TPIEHEZ %
BEACR A TR AR B AR EAN LT AL ERE  REXRERFX @i

MERBORIERE L EI LT AREACR S - AT ARG TR ZTEEBFER

~

PIAGBR AP AL K~ B EAF A > AP & Tau Z A dy %At » RAAAA TR R B A RR

Y

1% B 2 435 3xTg-AD /| B BS ¥ 69 4b @AR R 2 - £ EENRATARFTER 8
CSTBL/6 /IR > sbdh » ARBAETREZRE > BN —REXZEHBREIN A DEY
FMRIE A2 RFFEQRETREBIK - TG0 69 BACE 1 R 5] Aeff &4 %
REBRAZ B o) FARAT 8 A S MEIE AR 8L -

RRFART DARFE ARG TR ETE R EAARSERGEZER 1
A 12188 KA Eay 4 3xTg-AD /& > IR sb 2 oh > Bk EBERE E ooz » &

REE RS —REFBILBIEERI S - 24 JNEFI4 R4 TT HE R R A 3| AL Xk P AR AP

i~

REMRIE - ZARA D HRNKE SR EF I, T AN E A ok e e F R P
M NF WY  do i fiF G % G(Bovine Serum Albumin, BSA) ~ =£78 20 (Tween-20)
ER@mERE RV BRBEGNREREOER  ERBREEORZ - ALK

FRUGHEFREMMH TRAEAKNVE  ERPEEMRHEENEY S

N

WA E B R SR AT A RATEIAZ I R G R4 TL » #hBR AL Tau & G4
REROFIRNBAGFMNIEAZ  AIIETHRARRALEF FBREPRBEYE o g
Tz AL # &, 7% (Immunohistochemistry, IHC) ~ | R 4r 4 &,(Congo Red) % » A#I Rk R

M B B 3L e AR 48 A AR TR RS -
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£ 1> RERTEHT|EAi PIeb & 4 hHERZHAE

%%, 2018 # A4, 2017 27540, 2016
EEBRE C57BL/6 /) &, C57BL/6 /) &, C57BL/6 ) &,
EEME DEPs (SRM1650b) DEPs (SRM2975) DEPs (SRM2975)
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50ug/=k - 2 Rk/A 150ug/=k » 1 &/ ¥ H
EEBERIAE
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F 2 %Eh 3] %40k SRM1650b 2 PAH 4 & 424 (NIST 2013)

Mass Fraction®

PAH
(mg/kg)
Phenanthrene' ™S ™ 65.6 £ 3.6
1-Methylphenanthrene(b’c’d’e’k’l’m) 321+ 1.4
2-Methy1phenanthrene(b’c’d’e’k’l’m) 723+ 1.2
3-Methylphenanthrene(b’c’d’e’k’l’m) 56.7+1.9
9-Methy1phenanthrene(b’c’d’e’k’l’m) 36.6 £1.6
Fluoranthene ™48 48.1+1.1"
Pyrene(b,c,d,e,f,g,h,i,j,k) 441412
Benzo[ghi]fluoranthene(®o5&hii-k) 11.1+0.7
Benzo[c]phenanthrene(b’C’d’e’f’g’h’i’k) 2.65+0.24
Benz[a]anthracene(b’c’d’e’f’g’h’i’j’k) 6.45 +0.39
Chrysene(b’d’g’o) 13.4+0.6
Triphenylene(b’d’g’o) 9.49 £0.63
Benzo[a]ﬂuoranthene(b’C’d’e’f’h’k) 0.384 +0.023
Benzo[b]ﬂuoranthene(c’e’f’g’h’i) 6.77 £0.92
Benzo[/] fluoranthene ™" 3.24 +0.50"
Benzo[k]fluoranthene ™+ M 2.30 £0.18"
Benzo[e]pyrene(b’c’d’e’f’g’h’i’j’k) 6.36 +0.37
Benzo[a]pyrene(b’C’d’e’f’g’h’i’j . 1.25+0.12
Perylene“**" 0.167 +0.019"
Indeno[1,2,3-cd]pyrene >4 i) 4.48 £0.21
Benzo[ghi]perylene(b’c’d’e’f’g’h’i’j’k’o) 6.04 £0.30
Dibenz[a,c]anthracene(c’e’f’g’h’i) 0.439 £0.048
Dibenz[a,h]anthracene(c’e’g’i) 0.365 £0.082
Dibenz[a,j]anthracene' " 0.387 + 0.068"
Benzo[b]chrysene™ "M 0.301 £ 0.019"
Picene e 0.506 + 0.058"

(a) The certified mass fraction values, unless otherwise footnoted, are weighted means of the mass fractions from multiple analytical
methods. The uncertainty listed with each value is an expanded uncertainty about the mean with coverage factor, k = 2, calculated
by combining within method variances with a between method variance following the ISO/JCGM Guide.

(b) GC/MS (Ia) on a proprietary relatively nonpolar phase after PFE at 100 °C and 13.8 MPa with toluene.

(c) GC/MS (Ib) on 50 % phenyl-substituted methylpolysiloxane phase, same extract as GC/MS (la).
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(d) GC/MS (11a) on a proprietary relatively nonpolar phase after PFE at 200 °C and 13.8 MPa with toluene.

(e) GC/MS (1Ib) on 50 % phenyl-substituted methylpolysiloxane phase same extract as GC/MS (I1a).

() GC/MS (11Ia) on 50 % phenyl-substituted methylpolysiloxane phase after PFE at 100 °C and 13.8 MPa with DCM. (g) GC/MS
(I1Ib) on dimethyl 50 % polysiloxane liquid crystalline stationary phase with same extract as GC/MS (IIla). (h) GC/MS (IVa) on 50
% phenyl-substituted methylpolysiloxane phase after PFE at 200 °C and 13.8 MPa with DCM. (i) GC/MS (IVb) on dimethyl 50 %
polysiloxane liquid crystalline stationary phase with same extract as GC/MS (IVa). (j) GC/MS (Environment Canada) on a
proprietary relatively nonpolar phase.

(k) GC/MS (VIII) on non-polar extra low bleed proprietary phase after PFE with toluene at 100 °C with 13.8 MPa; 100 °C with 20.7
MPa; 200 °C with 13.8 MPa; and 200 °C with 20.7 MPa.

(1) GC/MS (Va) on 50 % phenyl-substituted methylpolysiloxane phase after PFE at 100 °C and 13.8 MPa with DCM.

(m) GC/MS (VIa) on 50 % phenyl-substituted methylpolysiloxane phase after PFE at 200 °C and 13.8 MPa with DCM.

(n) The certified value is a weighted mean of average mass fractions, with one average from each of two or more analytical
methods. The expanded uncertainty is the half width of a symmetric 95 % parametric bootstrap confidence interval which is
consistent with the ISO/JCGM Guide with an effective coverage factor, k, equals 2.

(0) GC/MS (VII) on 50 % phenyl-substituted methylpolysiloxane phase after PFE at 100 °C with DCM.
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% 3 LC-MS/MS # 48 L FE 46

Time Mobile phase A (%) Mobile phase B (%) Flow rate
(min) 0.1% AA in ACN 0.1% AA in H,O (uL/min)
0.00 50 50 300
1.00 50 50 300
5.00 95 5 300
10.50 95 5 300
11.00 50 50 300
11.10 50 50 500
14.00 50 50 500
14.10 50 50 300
15.00 50 50 300

% 4 HESI 2%

Device Value
Spray voltage (V) 3000
Vaporizer temperature (°C) 200
Sheath gas pressure (psi) 35
Auxiliary gas pressure (arb) 5
Capillary temperature (°C) 200

% 5 SRM 43

Precursor ion Production  Collison Energy = Tube Lens
Analyte
(m/z) (m/z) (V) (V)
116.2 32 46

MDA-DNPH  [M+H]"235.0
131.2 28 46
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* 6 KEHE

2

Analyte Standard calibration curve r Matrix matched calibration curve r? Matrix effect (%)

MDA-DNPH y=5884086x+39606 =0.9991 y=5599679x+1185836 1’=0.9972 -4.83 %
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* 7> 2B& 2 MDA JE &

Control (nmol/mL)

Brain region )
Mean + SE(Median)

Exposure (nmol/mL)

Mean + SE (Median)

p-value

Cerebral cortex
0.013 £0.002 (0.012)

Cerebellum
0.013 £0.001 (0.013)

Hippocampus
0.014 +0.002 (0.016)

0.025 +£0.007 (0.020)

0.020 + 0.004 (0.018)

0.058 + 0.011 (0.060)

0.1282

0.0927

0.0051*

Data are represented as mean & SE for cerebral cortex, cerebellum and hippocampus (ncontro=6;

Nexposure=0). Wilcoxon rank sum test was used to compare control and exposure group. *p<0.05

compare to control group.
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% 8 & h§& % Iba-1 & & & 3, & (Fold of control)

) ) Control
Brain region

Mean + SE (Median)

Exposure

Mean + SE (Median)

p-value

Cerebral cortex
1.00 + 0.22 (0.99)

Cerebellum
1.00 + 0.20 (0.86)

Hippocampus
1.00 +0.13 (0.93)

0.73 +0.15 (0.77)

1.54+0.15 (1.48)

0.79 + 0.17 (0.70)

0.4712

0.0927

0.2980

Data are represented as mean & SE for cerebral cortex, cerebellum and hippocampus (ncontro=6;

Nexposure=0). Wilcoxon rank sum test was used to compare control and exposure group. *p<0.05

compare to control group.

* 9 &R & 2 LC3b %& & % 3. € (Fold of control)

) ) Control
Brain region

Mean + SE (Median)

Exposure

Mean + SE (Median)

p-value

Cerebral cortex
1.00 + 0.21 (0.79)

Cerebellum
1.00 £ 0.17 (0.97)

Hippocampus
1.00 + 0.15 (0.88)

0.68 £0.09 (0.71)

0.76 % 0.08 (0.79)

1.27+0.26 (1.16)

0.2298

0.4712

0.2298

Data are represented as mean & SE for cerebral cortex, cerebellum and hippocampus (ncontro=6;

Nexposure=0). Wilcoxon rank sum test was used to compare control and exposure group. *p<0.05

compare to control group.
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* 10~ & &E 2 APs & & & B2 (Fold of control)

) ) Control
Brain region

Mean + SE (Median)

Exposure

Mean + SE (Median)

p-value

Cerebral cortex
1.00 + 0.10 (1.00)

Cerebellum
1.00 £ 0.07 (1.03)

Hippocampus
1.00 +0.08 (1.02)

0.68 £0.09 (0.71)

0.99 + 0.09 (0.97)

1.08 £0.06 (1.05)

0.0927

0.9362

0.8102

Data are represented as mean & SE for cerebral cortex, cerebellum and hippocampus (ncontro=6;

Nexposure=0). Wilcoxon rank sum test was used to compare control and exposure group. *p<0.05

compare to control group.

% 11 &85 & % t-Tau %& & & 3 & (Fold of control)

) ) Control
Brain region

Mean + SE (Median)

Exposure

Mean + SE (Median)

p-value

Cerebral cortex
1.00 £ 0.12 (1.03)

Cerebellum
1.00 £ 0.11 (0.93)

Hippocampus
1.00 + 0.12 (1.00)

0.99+ 0.10 (0.90)

0.99 + 0.08 (0.99)

1.06 £0.10 (1.15)

0.2980

0.9362

0.9362

Data are represented as mean & SE for cerebral cortex, cerebellum and hippocampus (ncontro=6;

Nexposure=0). Wilcoxon rank sum test was used to compare control and exposure group. *p<0.05

compare to control group.
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) ) i Control Exposure
Organ Histopathological lesions
Mean £ SD  Mean + SD
Inflammation, mononuclear cells, bronchioles, 5/8 8/8
alveoli and blood vessels 1.0+ 0.0 2.0+£0.0
Lung
Pigmentation, carbonaceous materials, bronchioles 0/8 8/8
and alveoli - 2.0£0.0
. 0/8 0/8
Brain -

(-): No significant lesions.

Severity of lesions was graded according to the methods described by Shackelford et al. (2002)

(Toxicologic Pathology 30: 93-96, 2002). Degree of lesions stained with HE was graded from one to five

depending on severity: 1=minimal (<1 %); 2=slight (1-25 %); 3=moderate (26-50 %); 4=moderate/severe (51-

75 %); S=severe/high (76-100 %).
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6 to 8 week-old 3xTg-AD female mice
N =34

I
( OA, 300ug DEP or 300 ul PBS )

Exposure group Control group
n=17 n=17

Sacrifice in 24 hours after the last exposure

Cerebral cortex, Cerebellum, Hippocampus Brain, Lung
n = 9/group n = §/group
I
|
Western blot LC-MS/MS H&E stain
Iba-1, LC3b, MDA Histopathology

APa2, total tau,

1 R R R ARE
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RT: 0.00-15.00 SM: 15B

RT: 10.02 MNL:
AA 372001 8.20E4
~ SN: 502 TIC MS
100+ ICIS
3 MDA-DNPH CL_0_0625
] ) ) ) 2
90 Retention time=10.02 min =
80: Standard concentration: 0.0625nmol/mL
70+
o O RT: 9.81
S sn AA 711
g 7 SN: 11
g ] I]g
£ 50 n!
D . ll
= ] |
= RT: 7.26
@ 407 AA: 56497
2 RT: 6.23 SN 112 RT: 870 lx
. AA: 58400 AA 31182 | RT: 10.95
30 SN: 105 AA 80747
] = N 143
20+
10
O_IIII|IIII|IIII|IIII]IIII|IIII|IIII]IIII]IIII|IIII]I|II|IIII|IIII|IIII|IIII
0 1 2 3 4 5 6 T 8 9 13 14
Time (min)
2 » MDA-DNPH & # &
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(A)
Cerebral Cortex MDA

0.035 -
0.03 -

0.025 -

O control

nmol/ml

0.015 - T M cxposure

0.01 - l

0.005 -

control exposure

(B)
Cerebellum MDA

0.025 -

0.02 -

Ocontrol

nmol/ml
—

Wexposure

control exposure

© Hippocampus MDA
0.08
0.07
0.06
0.05

0.04 - Ocontrol

nmol/ml

0.03 4 Hexposure

0.02 -

HH

0.01 -

control exposure
3- &HE MDA RE (ARBAEE B (O)F5E
Results are represented as mean + SE (Ncontro=6; Nexposure=60). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

B-actin (42kDa) =l | c—

Control Exposure

(B)

Iba-1 expression in CO

—
IS
J

() —_
oo —_ N
1 1

—_

Ocontrol

<o
(o)}
1

m exposure

Iba-1 protein/B-actin
(Fold of control)

<
IS
1

o
[\
1

control exposure
4 KRB E 2 Iba-1 ZARRE (A)BG B EENH Iba-1 Za (B)Iba-1 &
a ¥ T ENH
Results are represented as mean = SE (Ncontro=06; Nexposure=60). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

Iba-1 (17kDa)—>m n

B-actin (42KDa) m—pp s | ss—"

Control Exposure

(B)

Iba-1 expression in CE

— — —
S )} co
1 1 )

,_.

—_ [\
1

——

Iba-1 protein/B-actin
(Fold of control)

J O control
0.8 - H exposure
0.6 1
0.4 -
0.2 -
0

control exposure
50 Bz Tba-l A &RBAE (A)BEFE R4 Iba-l &H& (B)Iba-1 & & F

EENH

i

Results are represented as mean + SE (Ncontro=6; Nexposure=0). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

Iba-1 (17kDa)

B-actin (42KkDa) = | as—

Control Exposure

(B)

Iba-1 expression in HI
12 -

g
-~
23 0.8 1
33
ER:
8206 O control
)
as W exposure
— O
& = 04 4
e
L]

0.2 1

0

control exposure
6 fHEZ Iba-l1 EEERE (ABEFERZE54 Iba-1 & (B)Iba-1 &G
5B A
Results are represented as mean = SE (Ncontro=06; Nexposure=60). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

LC3b-I (16kDa) =——jp- s | aam
LC3b-1I (14kDa)=—pp- s | oo

B-actin (42KDa) m—lp- s | es—

Control Exposure

(B)
LC3b expression in CO

—
IS
]

() —_
o2e] — N
1 1 1
|

O control

=
o)}
1

m exposure

LC3b-II /LC3b-1
(Fold of control)

N
IS
1

<
[\
1

control exposure
TN KRR EZLCIb ZHBaRAE (A)BHEBEZE2H LC3bEEa (B) LC3b &
a ¥ T EH
Results are represented as mean £ SE (Ncontro=06; Nexposure=6). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

LC3b-I (16kDa)
LC3b-II (14kDa)

B-actin (42KDa) =—]m . | a—

Control Exposure

(B)

LC3b expression in CE

—_
N
]

—_
\S]
1

_.
"

o
)

Ocontrol

o
[N

m exposure

LC3b-11 /LC3b-1
(Fold of control)

o
~
L

o
[}

control exposure

8 I LC3b R G AHE (ABF IR A 54 LC3b&ka (B)LC3b & &+

=14

'S

i

Results are represented as mean + SE (Ncontro=06; Nexposure=60). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

LC3b-I (16kDa) == s | s—

LC3b-II (14kDa)—»*

B-actin (42kDa) =P —'—

Control Exposure

(B)

LC3b expression in HI

— — — —
\] N o)} co
1 1 1 )

_.
—t—

Ocontrol

o
)

m exposure

LC3b-11 /LC3b-1
(Fold of control)

e o <9
[N SO

o

control exposure
9 - /HHEX LCIbEELRIE (A)BEFEEESH LC3bEkEa (B)LC3b K&
F R EH
Results are represented as mean £ SE (Ncontro=06; Nexposure=6). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)
APz (37KkDa) =—lp c— | c—

B-actin (42KkDa) m—lp-ss— | c—

Control Exposure

(B)

AB,, expression in CO
1.2 -

—t—

=
oo
1

O control

W exposure

AP, /B-actin
(Fold of control)
= =
= (o)}

=
[\
1

control exposure

10 RKEEEZEZ APnBEa i3 2 ABEFLEEmH APnEda B)APnk B
FRENH
Results are represented as mean £ SE (Ncontro=06; Nexposure=6). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.

84

d0i:10.6342/NTU201901961



(A)
ABs> (37kDa) ==pp s |am— |

B-actin (42KDa) ==l e | s

Control Exposure

(B)
AB,, expression in CE
1.2 -
a I
=8 %]
S g
S 3
é—ﬁ 06 - Ocontrol
o ©
= S B exposure
<£ 04 1
0.2
0
control exposure

11 N2 AP ZB &R E (A)BFTEEERESH APk E B)APunka ¥
oM
Results are represented as mean £ SE (Ncontro=06; Nexposure=6). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

AB42 (37kDa) =—jp- S | a—

B-actin (42KkDa) =l | o

Control Exposure

(B)

AB,, expression in HI

=
oo
1

Ocontrol

W exposure

APy, /B-actin
(Fold of control)
o o
=S (o)}

=
[\
1

control exposure

12 582 ABuEkaRRE (ABFTEER XS4 APnka (B)APnka ¥

JE)

oM

¥

Results are represented as mean + SE (Ncontro=6; Nexposure=60). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

t-Tau (55kDa)==> S | S

B-actin (42kDa) =—jp- G | e

Control Exposure
(B)

Total Tau expression in CO
1.2

8
= o~
Q5 0.8
dE
ERe
8206 Ocontrol
S o
s m exposure
=)
e &= 0.4 -
-

0.2 4

0

control exposure

13- KRR EZ t-Tau kB RRE (A)BLEBEESH t-TaukEa (B) t-Tau &
a ¥ T EH
Results are represented as mean £ SE (Ncontro=06; Nexposure=6). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

t-Tau (55kDa)===pp SH_— S

3]
it

B-actin (42kDa) =l umme | e

Control Exposure
(B)

Total Tau expression in CE

1.2 -

g
= o~
Q= 0.8 -
d £
RS
22 0.6 O control
S o
s W exposure
=3
A 0.4
KR

0.2

0

control exposure

14 Mgz t-Tau R B RRE (A)BFEERXSH tTaukE (B) t-Tau & & F

EENH

i

Results are represented as mean = SE (Ncontro=6; Nexposure=60). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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(A)

t-Tau (55kDa)=> S |

B-actin (42kDa) =—lp- e | e

Control Exposure

(B)
Total Tau expression in HI

1.4

1.2
s 14 -[
e [
S E 08 4
'F_,g % O control
&5 06 - W exposure
EE
T~ 04

0.2 -

0

control exposure

15 /582 t-Tau kB LB T (A)BFEEEn4 t-Tauka (B)t-Tau k&
FRESH
Results are represented as mean £ SE (Ncontro=06; Nexposure=6). Wilcoxon rank sum test

was used to compare control and exposure group. *p<0.05 compare to control group.
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16 RS R EmE R (AB)iE# 4 (C.D)% % 4 H&E stain; A and C: scale bars measure 200 um, B and D: scale bars measure
50 pm.
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17 INESmE R (AB)iE#4a (C.D)% &4 H&E stain; A and C: scale bars measure 200 um, B and D: scale bars measure 50 pm.
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18 59 EEE (AB)#E44 (C.D)FFE 4 H&E stain; A and C: scale bars measure 200 um, B and D: scale bars measure 50

pum.
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