A T ZIE RERIEA BN 5

RERBILGRENEFSET HELEEER

(BEEL#H HERBIEERER/BABIF/EF L)

920829 # E A F ¥ 0920401629 3N 4%
104 45 F 28 BEEAFTE 1041301728 HFFEL B L

22

Ay

i
o}

ZRRFS 0T wRRAKT ON—HBBHE - 5T Rt B RAR (R4£)
BER hE o ok A gk BEEREEEE) AEA - 0 ARDELASE L
SR REROREF LS o SHRERYE - MRE )btk
(function ) ~ 47 % k. (behavior) & #%k £ (performance) L #y%1k o

LR SR~ L KM (universal) ~ #47M (progressive ) ~ E#t: (cumulative) &
% EM (deleterious) 2 WME EAT5I 2 A FRIER - rbﬁ’:\i%@ﬁ“ﬂaﬁ NENCVNE R 3 30
B Z E LT RARRAF — AR ERE-~RAEOR AR AB L - w B Hdosb » B
EEE 30 e 0 AR 2 B (diversity/heterogeneity) duimk » 3 Avik 5 A 2 o 12 g
BRMAEESHERE  AREFH > —ARBEFEYRA WAL RER (agerelated
physiologic deterioration) » % — % # FLAERE 838 & 2 %% (age-associated disease ) * 12
ERELRGFLE -

— . itk

ZLBERABET S AR+ AR Rk (genetic program ) EEMAMIE (stochastic) -
MHERBLARNAALRIARRAN AP BHEI: 5 —HAB2ZLHEERRN A
ATHEGEEE - EO TR EROERBERBB N OBEES > BEMARHRT
URE B oA (freeradicals) « £4b4# B (oxidation) H8E/LER (glycation) % - #5-F M
%o BETRRSEEFAARNSRYAE  AEERLEEERTIEHARLEEY
AE -



RRRBZIEEREFEABRET &

(—) BaAHGE

MAEEHBRE LSRRGSR ELRBHBE - A F2—208 TadiS
34 (freeradical theory ) - B A RIEMAY TN AR TFEES FRETARRHEETTFHE
o BHETEMBREE  JRAGSTFHAERE - AriF 8 ABRT U T44
Bodk | HAHGREREY CHAEALFTXAARE  — A FHENALETHRAH
BB AEL i A REREDEANRT  BANHAKESERREY
%o CREAATSRAEE - FHRAINEVEBETIDE  SloBHRREIGR
A ZRSEIBROT AP EBREECT RECERILEHAR TSREHE -
—EEN AR AR EREABRRA EWIE 5 R AR 7 (oxidative stress) » Rl &
HERAZILEEERE - Bt CESRAWAAR TR "RURE > REZGT -
WAKACAH ~ BEH - BB ER R R T R BB T MM ERARE
Wiyl - ZAERBEHBYE  EAEAERBHR EEER - SREEDRAR
AL E AR UNMEREAHE > MRARR I @G E G EMBHRE
AR -
(=) EEARGBE

UATRASYENEL RN RBREE T - CAELCRREIRAMAMN B2RAY
ZAREHHAUNALRE - HER » AR S HALEBHRT * BIR L@ NRNE
REEBELE  BRA-REMESBOELAAAROTE  RAARMRARALE
HRERE BAARAAET R4 ERIAOELRFERARFEARERANTE®
KRR EE - B AT 4o R4 2 & (caloric restriction, CR)8 B8R A % » # K T HEE AL
etk E 22 HMBEANHLAIE | - #4 | superoxide dismutase - catalase
glutathione peroxidase 8478 %A 8 X AR CR A HFENLEBE  RR2I WL
B% S o0~ BFY T 44888 (mitochondria) £/t & & % | (reactive oxygen species, ROS) #

REBERGAR -



RERDBZIEEREREDBIFEH &

() BB DNA B4 E

BRTEERFHRES  BRARRENM AR FLEVE LR E - HFEHEER
Z B %A ROS ZHAERMGENL ) A DNA-Z AT - BEEH»Foyaus > amER
i T AT cROS 22 ZANMEA AR MY Complex I 12/ B30 & S B
# % Complex I 75,% ROS ¢4 & £ RF > i 38 fy 3 AR 4 88 2 F 79 &9 DNA (mitochondrial
DNA, mtDNA) R E4i45 - BATRARGBAE LW ROS S EREHELEEHER &
YEFES Y REE ke RARFEEY - BATT A B AR - OB a4 mDNA
& 8-hydroxy-2’-deoxyguanosine (8-0x0dG)4 & » R4 ROS # mtDNA #4545 £ i » {22
B ) & 4a B A% DNA (nuclear DNA)# 8-0x0dG- B R4 mtDNA 25 % » 3 i 82X mtDNA
FACEGRI RS TR A LR — -

AL /1 (oxidative stress) AT Y ELRAE  BHEH LB ENETAKRA
B AUTHARARZE () BT ELER TN 2% R3] B FHEAEH 20%; (2) B
HEAGEATBPENEE S AL Q) B IR VB LERNREAGL
WAL (4) BMELSEZAHE (Flde ferritin) THRAMIF AR FRHHEES - ALEHR
RO EBIKERE RAF M H% % KE (Alzheimer’s disease) $1 B & & K
(Parkinson’s disease) ¥ % # ROS £ 4 A ey MM © €45 Alzheimer’s disease BS2R &9
amyloid-B & #% 148 E ¥ #% » LA & Parkinson’s disease KASZH B % O k4 Rin s
BARXKY AT AEASCRELT - dNEE TS e 2L R BR M5
BY RERCRENTEAABABERS WL BN ELRE -

B AR GAERNELRE BT ELESBRBEN  B2H 2R ENETE
KO CH a® I -F - FRa8 ERHRChERR  FERBELRRE
FHRARER S AR TERE - RRA B THECRKARITRE G ENFRAR
Fik EORKHE-—NAMERRFEEHEALCRL  LAMNRAAAEZSTYE
MEREG > RPEL BRI TH AR BT RALEREN DL -



RERDBIEEREFRAZIET B

= - B3} Dehydroepiandrosterone sulfate (DHEAS) B ERALES

—MEAAREFSR (REENSART) ? THRAERMENR | EEBATFHS00E L5
o FBRRE G ARERTA LRGN TRERS M Rkt o) o 7k DHEAS RERA S 4
ERBEEHENE (p<001) ARARKTHACRAGEAREFTZRE

Az % L ag (adrenal glands) 9 #-#k A ¥ dehydroepiandrosterone (DHEA) #t
DHEAS » & rife e B a8 81k androgens $L estrogen % - # S HWEMALHEHR » Bk
f7% ¥ 4 DHEAS iR ER A B4 (p<0.001) M F Lo MsiR A I F F e 2 3 v
M IR (PHsE - B 20 5% 300 g/dL ~ 40 & 220 w g/dL ~ 65 3% 120 w g/dL ; 4 20
% 200 1 g/dL ~ 40 % 150 wg/dL ~ 65 & 60 g/dL) T M Mk R MK L IREARL -

AZyHt KR A DHEAS & B4 % B h 4 (multifunctional ) » 445 & B2 R &9 — /R
T2HA CRRELRAGAA (immunoenhancing) ~ Hik k% (antidiabetic) + HLALHE

( antiobesity ) ~ 4% % % ( anticancer ) - 4 # 4 & % % ( neurotrophic ) ~ 3¥ /v %2 1§
(memory-enhancing ) » JA & 2 4 % # (postponing aging) ¥ 304k > ML FREFRERE
&3 (S A#) 2@k DHEAS i E# A& &AM % - 3£+ » Enomoto % A (2008)
1978 £ A H &t %95 - F ik (radioimmunoassay ) #ci#] 940 A (396 F 4 ~ 544 -t )

eyt DHEAS JEE » AR7A #2005 > £ 27 & KBFRAFIRES  BREF
Pk 2 DHEAS B B> 200 1 g/dL &2 F4r iR E<200 1 g/dL % K R AR Kk F(p<0.01)-
M X HFBEHHFFRATHM ok DHEAS RRFHAEFIAMARL - M S ATRAER
T b ok DHEAS BARIK 4 Am LERMZAmREM  BLAEAREIAL
fo 7% DHEAS /R Rt & & Greffa Bk -

BEWEIRERNTFERASEAREIARL BB SRHNATRELE
PRI R RO SBEEE LA ERBEARAEEETARNEE  FRULEA
BOE0HG CHTREZSHREBMLEE -

B AT i'Jf&’EﬁF%EJ%ﬁ%%Z@ﬁ‘}% DHEAS RE#HRRBF R » BIa H B LM R o

HE 3 Ho 48 88 &) £ % DHEAS iR & JB A T 4277 38 -k & &4 - & 45 A 15 /574 (rhesus monkeys)



RERBZIEEREREARFPES %

WRRER TIRAAREHE/R, PR 2k DHEAS R - mAREMES
Yang %A(2005)é§ﬁ%é§% 20 % ¥4 FHR 50 mg DHEA (22 R&F) e Bl
fo7% DHEAS A 3 4% > A 0B # H 8 atital 2 (OGTT) X sudif 3 Hatat /) 21
£9144F DHEA » TR XM A WEE B - =84 £ b 85 R AEE ML B F (tumor necrosis
factor-a ,TNF-a) « sb: R KB RRA THEKR I Z LERW AL TH L2 % DHEAS B
B BREMERR - N RS TORFABAREERA S RERBRHLARE T
RLEFTEEREZIGHIAR T LT RMRA L 2% DHEAS BEH > 2 AL REBRY
SRR A B BRY % DHEAS B W AN A LB R LR EES o

N ERGHMWATRY &

REZIOZIFETR T2LHHZ BT REE L, 8 THZHRB, AR Bk
F@BHZ RN - B TRAPET AR AR THREET TELOHDWZ BEREL
24ty #BRIRB T H R "’4”%7‘%%3%&5&4]’ RHBEEZFRZELAEE T£EREY
N T BT REBZELRR ARLE T RGN LB RATHRKRE ? RERE D
ZHE MERLFEGYECL  BRERL2 M BTN EZ TR S, %écsﬁ ;R
RHEBFELZABLTFRBERAR DL T8 ) R EHRALBRTEATRRR
¥ o BRI bk ARG BB -

= BHTRPATELRITA

AREHRBAR LRE RIS AV RBZANIALAS -S4  ERZRNAL
P~ BB BRI 2 B R AN 2R RREBAT ) SRR T RN o Rt
EERBALAEBRARBNAT LR AL ZEEF R AALEHRRE/ RBLEF
ABBITERZ BYHRRELCE SRS -



RERBIIEGRERBABFRET &

=~ ZHHBEAZEF

ERATHRERBZEER LA IR A FATEEL ) AU LW ELHY
B Bl EXEBHHRPAEZELSFLIBITRTHLILAR - EAEBRFF2
MR TR R R E 58 S B RN LSRR (4 1 SAM 4t
RENR)  HER £E W X (Hde ¢ Alzheimer’s disease animal model + Parkinson’s
disease animal model + %, D-galactose induced senescence model %) » 5 7T 3 o % F £ bk B
2 BMAERRARHFARTZEZEHMER (LABRMELEH) ZRRDLEE 3
BARBEE (RABREAARIERMEE)  HURARECAANRKEE £ 2R
BTRERR, BB ATHA2ARNEE AR THEELZHFEARTHRZARME
BAEXFETRRTARBES THOLIREL - HMLARE A LF MM~ SRR
ZRE T RELEETERMATITERGS T -

(—) ZREHHBX

B I8 R AAK 12 AR MRS AR B R 23 BeRMA Ea 0 M
FRBARER > SHALTERAS 2 B0 RN RS RaRNBEd
bR -

(=) RIRBZ D RHHB L,

 OHEHER 6 ARARR3 ARNA MASARRER 23 BLRYATE M
AT BARER A D RSEAA 120 A RE  ARA LR LR ERARHE
e A I AR -

(2) REEELEILHHHX

IE SAM HIIR N e E 8 (6 A8 0 (23 A8) S - LM B B A
ko 23 MERHMFE  MBEARLARTI  HHEEAE 12 EAL » REA
THRIEBETREAH B2 behyFTHIER -

(m) FEBELBPRX (TREREREFBETABEDELHMBK)
1. D- (3B H AR 218 MK A (D-galactose induced senescence model ) :

1.1. B :



RERBZEER L REAH BT %

D-¥AMRAEZLTHANRZS  EEHRREE D-F B EERERETNY
BIbE A (glycation) 2 R#EF > LEAKRE "EHEA, (ROS) BT HHYE
HEREEBFRZPERE  FIRBAKE  ERF LG E - HEHE R4
R EFA NBILER ;e—-:’réﬁxﬁiub WG E R B M ERGRE -

el S Mgt D-F3EE 6-10 B 0 € § R G MHBRKB TR AR
Rh BEARTEEELARSENE A HTBRAKREHIQEMELNHRE
MR/ EGETORE FELBNBR R G R R L FHATE -

12. I U D-F RS HLEHHBRAZF L

E6-12 ARBEARAIDRA -3 M D-FABEANEBRY  UBEF
RTESBEKX 240103 gkgbw Z D-¥ 3% 58 1k 24 68 > R Y
4.1t ® —# (malondialdehyde, MDA) » R#AM# o AH Baf 23 AL RHBEa -
NREEREEDE 10 B E RARAMEEZ VL 8 EUE B NEEHRE
B TRAR TR AEER - 12 B5EBEY 0 ASTHRCAHERIE -

2. FH B a8 R L) B4 A& KuE 84 8L X (Parkinson’s disease animal model, PD) :
2.1, B |

EHELAREARMARBNEEGEFBILAERG KR BATTHEA
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) ~ 6-hydroxydopamine (6-OHDA)
% Rotenone ¥ ¥4y RA/LBR IR HWHMANB L BERL T  ERFEEHMHY A
e A KE e

MPTP R ¢ RASN % CHRM EmBEBAGHNEEY Ko FEEA S CBRA S
ffn > MPTP — B AR 4 » o F A S @ & AS M + 348 d MAO-B 84
WHAREFENGWE 1-methyl-4-phenylpyridinium (MPP™) » MPP™ 43 %1 42 2% g
complex I #97& :;En’ﬁi%.ﬁigu':@i] R EALTIET o B MPP* &4 & % &
Bz 1% 1% 3 (dopamine transporter) MiE A % EARiF @ s > B b E— Moyt % C Az
B GE - &d MPTP A E 8 &Y - € HABMUAMERREWER > L&



R R B IEE R EIRMENBITET %

t £ % % e (L-dopamine) R ¥4 » BbE kS A AN E > Bt MPTP TH R
IFH M EAGBPER -

st 4h » Rotenone % complex I &9 B » R AREMME » BETUREH 9 FH
b RBEATEERRARAERANERS OB - %A MPTP 22
wi e ABPEX  HEEE I (OMPTP R~ o eh it @ 5Y  #HARIBTE
REMAER—HMYEREZR Q) RAMPIP R LEZEBEES L 22 4AY
%a‘%’%?ﬁ&%ﬁ?_&a‘tiﬁ% HE#EN  REEEMERGTRRE  Fllolf B2 aR -
Ph b 4 64 45 F 4R A 1% 6-OHDA 2, Rotenone #& & & sh#H F 47801 85 5 (3) MPTP #f
BESURR S O A RBEAERGBEATiEY 28T AT ERH LR AR
TR flde B AT#R % 6-OHDA sy @ F M E R R EILR /14 M » 6-OHDA €
HEARDBENE W TRAARMERABETHRLRE R RATEZHR -
22. A MPTP ¥ oAbk (RAEVSEF A ESTER BN

By BARKFEVEEIREINRE)
HERA 8~10 ##s C57BL/6 AR, » 54 10 & Ak - MRS MPTP 20-30 mg/kg >

BES R BEMPIP & T AT AR EX LRy 24 30 REAE%EY
BRRARMARBL RS E LARARME T RCANBTEIAL -

3. 3% B BY U fn 6k IR 84 T 2K B B B4 4 X (Alzheimer’s disease animal model, AD) :
3.1. R#¥E:

FE2 5 k55 P T 3% 4%k (Alzheimer’s disease, AD) #mAAE#H —E UL o [T
BREGRBBEAER  CHARRY - BRRFABATEETRESERXRYEL
B s ®#aRH & & H (amyloid B-peptide, AB) fBHLAIR B A5 A 2 FoA k2 0932
Weo BRI AR HRMBEREN RO EZAR AP &£ KM A K (cortex) & %
% 1@ (hippocampus) ¥ @ & ot fa K B LA > R E G F ™ E 4 £ 4 38 (senile
plaque) Fo ¥ 48 4% 4 (neurofibrillary tangles) » b2 T 2 /B BE 2 R 454 -

SR AT BB & 4838 P-secretase WIAMEAE A AP FTHSTER AP MEME



RER DGR ERRBAKPET

ABERGMBME > Tey AP EREHEM > LELF LR AP fibrils 4 A4 T bk
U P S50 T PR3 BB ) SR B R Bl - B A fES Rt B
dk4m g (astrocyte) Rih 4888 4mpe (microglia) BRE XMWY » aENaE-1(IL-1) 4
G %-6 (IL-6) « HABHEARF(TNF-0) BRHERHT - WA FIK - BEHNTEE
R A AR e Bl R4S - B L Flood % A(1991) 5 amyloid
B-peptide 1-40 (AB4O)RNREAMME PHRATERMERF AR THAME £33
ST » 1A AR T A A RO+ DM A BT 2 AR 2 B -
32, RAMEAIRE SRR 1 GLENE BT 50 A B 0 R ARSE S

BEBYREHRIE)
TERMZSREREBAEY > #4 amyloid precursor protein (APP) transgenic

mice (Tg2576) » R 5-F BMRMFIZ R - sbsh » FTHASEMEEREZH %
Jo AHEH HER28 R AP0 HUERN K BAEI MM E F £ AP EERKEAEN
5 R ABUE « RRIANE B BR SR SR BN T AP 2 E M
BREXR  AETEHLEAMEN AR Al BE I SHBZIRERR -

T®mTHA 8 B#rWistar LABHEAL > HEYH 250g> H4 8 £t Fh
EREED] 300 g BT TR 4 BT EE Y HHEA T 45 (mini-osmotic pump,
Model 2004, Alzet Corporation, Palo Alto, CA, USA) : &£ %£0.28 uL/hr » P35 5234
Rl #% (R&4-5cm> B EH 80 ul) -~ #7x 4+ 57 (brain infusion kit IT, 3-5 mm, Alzeto)
Pt » BAS WA AR R EAE KRBT L > AR BN E K BRI
E R BT ZBREZKE

AB BH# 35% acetonitrile/0.1% trifluoroacetic acid (pH 2.0) ik + > B8 &Ry
AR B F KN AP 2 % &5k (45 Avehiclesn )iE A Alzet mini osmotic pump » # F
brain infusion kit II 34 AP BRABEBHR L E HIEHE - HF A& sodium
pentobarbital (50 mg/kg) AL LS AT EE » ENGHHMEMBR L BFARKE

B ASEEF Lz bregma A& P8 A4t 0.8 mm o ks 1.4 mm LB HATRIE®

9



HERGBZIEERERBAHBITED &

Z A 3 EATHTL o MBS E R4 0 #F brain infusion kit BN B BEZRE AT
BREF A0mm> RRGEERENBEBEREF LA AEBANRAE T L IEH§ Alzet
mini osmotic pump BERNIEEL K TE » RENEASHES B ELETRE - &8
Alzet mini osmotic pump 34 A3 234 ul = AP Bk B 028 uL/hr 2 ik R84 28

RBANREE > TN FaE2ZRE (Dayl) HM#EMRZHEEKEE Day28 -

=~ BB A YFRERR R
AREFEERZHRARARDR IR 2O BAG B TRTEWFNER u‘bﬁﬁig
BFAXNBRSREEX (R = (2) 12234 -5-6) P2 2D = FHE KRR
MEBXFTERGFERLHEEZEBEZERE, QF WhP® -  aRXFEELS
REBBBETRTERR AAAEREIA-BRAERE  3)EFELE - oIk
RAMEEBETL AR ACECES ZI)EFZHALERAERE - E(1)~ DR
QI ZHBRERERLARE > TERTREGH TR RERFHNEEREL Y
g o WAEAME THAFHRR, RHRAGRELEE TREREHHK ) 2K
# o
(=) BEHERLRYRAI M
BEAHRBEA 23 ERBREASE TS RRL2EASABESRHEX 1EHEAL
#BA% 12 A8E (BHRE—4 23 BRga) - BARAMEE L 8 Eut
(Parkinson’s disease * PD s, Alzheimer’s disease * AD 452 3% S X R T R4 A 1Mt 2
P 8EMRLE) RN BuEEL L 10 EUEMPD & ADHESHEHRATRERBENRE
108U E) - ZRYBLHCERGAL  ASHHZIRESRERE B HFHAR
B #imE A f B TR ERBRAFRFINR LT AR Z G H R L EH -
(=) ABRAGERRYVMBRE BT
—RAEBRNRA RAFBAVRAHREALR L GROAMLARCBEH
Ex AR RRAWHERZRE RS MBELEFR — M (species)N 2% - £ 4

10



RERBZIEGEREREAMFE T 5

BEMERF - MEEHYARXTHE BEMGXeMEREAPBAUY RS nREE
ZHGHEXGEARAARGER  AETRANI AR ESLHFREIRYERZER
MM RABRAGHMZRRBEEFANBREFTATRABE - R FEHAH
AHETRGVHRREEZIHRE > RAILARIE 2005 FLRARLENTELHF AL
Z F BAn #446 B 7 i (Estimating the maximum safe starting dose in initial clinical trials for
therapeutics in adult healthy volunteers) > S 60 AT Z RALEE B H H L TR WS
BEZHRADAREIEATBEZLRBHIRE (kgbw/d) #6245 XA (Rat) ~ 74
& %2 R (Hamster) ~ 12.3 43 %/ & (Mouse) 2 | 58 % > AeHH AR H R F 7%
T 4 B (http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/
 Guidances/ucm078932.pdf) %k A#HEZ - LABREF - BANRBEREESHHZ
BEHEEFRAMAEHLTER I P E X BB N S Ao TRBHRERRE LS
BHRRARFT > MRGHYE AR RT RBREFTEARTRABRERS00g &4
W MABRZHEBELEERRDERRE (500g) 2Foth  FRAFEKZ 124 F -
HREHTEEZREIH OE W EBZRE B LR —BARE T X R
BRAKRGHBRREBERK - AR EHRE T ERBEER LA JE5aIKRE > 2R
HAE H R BHAAEZTHRR -

(2) BEHasEibz £ B RAR GEREMELGMER + TAATFERER
[K-Z () 1223:4256] ¥ ESER=FRAARLLRLALD
EEZRAERIE)

L M EEeE (BECLARESHUWHEALARNR)

L1 Biatts > AFHE BT EERT » EosURBENRIROE N -

1.2. A 200 pL = 0.4 M perchloric acid * AR F k3G T #HH -

L3, #4CTF » ;R 14,000 x g 8. 10 4% > LHRBE (02 pm SR8 A
(HPLC) &) » J& @& Bp 7T 47 HPLC 447 o

1.4.HPLC & B 54 % B.R4 & C18 4944 ; %48 : 0.1 M sodium acetate trihydrate »

6% methanol » 84 um octyl sodium sulfate » 15 mg/mL EDTA ; 3t : 1 mL/min ; 20
11



RERFBZIEGR LMD T %

FENTRES TR -
1.5. ¥ a& ek e
1.5.1. S fadidk > XX 4%38 BARERAT SRER -
152 RFMBENMTEBIRTE  ZEaN 4% BERNE L > 4 CHK -
1.5.3. B R¥0 A AT 0 SR 30% 8 #EATRLK
1.54. AR A #giTadmh c BEA 10um -
1.5.5. 8@ A AR MBI AR R & -
156 RSBV B HGENRSRRRCHBHTE MENS CREREBFLAR
BHER

2. BSE B4R DNA = 8 5 #-2-% & B "€ o5 4 H (8-hydroxy-2’-deoxyguanosine,
8-0x0dG) 2 A& (RFEMMELBH PR G TRAR) - THEATEIHEE QAL -
RBEUATZEHS %

2] pE Gz (FRVBEFTEEEALET):
2,11 B2 Haask (B ORI A lmL 2 025M EAEERN » BRBNT T
-
2.12. A 2 mL SHE %% (0.25 M Sucrose, 0.5 mM EDTA, 3 mM HEPES ) » 2434 %
WER -
213, R4CTTF > 24 800 x g & 10 248 - B I mL L&k > #4CTTF 219,500 x g
B 10 448 -
2.14. R E#E% > e 1 mL SHE 3R F B > »4CTF > 229,500 x g #w 10
R
2.1.5. EHF W 214
2.1.6. M E#ER » oA 1 mLSHE 4% » P ARG EMIER -

22, K& E DNA 2 35 :

12



HRRBZIEEREREABITE T &

2.2.1.

Y B S w4 L 2 34 K 455 (0.3 M sucrose, 0.025 M Tris, 0.002 M

EDTA, final pH 7.3)# #4734 &1t 10-15 %> -

2.22. juF ey DNA EE5E%& (1.0 MLICl > 2 Murea » 0.04 M sodium citrate »

2.2.3.

2.2.4.

2.2.5.

2.2.6.

2.2.7.

0.005 M disodium EDTA » 2% sodium dodecyl sulfate(SDS) » pH 6.8 ' SLIER
#i@ 045.um JEAEBIE - BFFAEATE) -
RNA-free DNA, #uA RNase (100 ug/mL)4e S0°CH&4F4ER 30 448 » HhuA
proteinase K (100-300 ug/mL) » 4 50°C &4 TF 4B 30-120 4-4% -
2 w4 5% chloroform/isoamyl alcohol (24/1) » 4% K48/ # 48 A8 RA 4
15 442 » 24 2,000-3,000 x g 83 5 448 KA R A HAB SR -
Bk 48 B & f chloroform/isoamyl alcohol (24/1) ¥ B » £/ =k -
FABBKAR » hu 1/15 B2 3 M sodium acetate (pH=5.3) & 2-2.5 1282 -
95% ethanol: 3 4 3,000~4,000 x g #& 4+ T &k 45 4% B Vol VLl 89 4% ﬁiﬁx 70%
ethanol 7k —k » ARB U T R R -
Aa Tris/EDTA 7% (0.010 M Tris, 0.001 M EDTA, pH 7.4)i8 5% - B#% Mk &
260 & 280 nm RIERALE > KK 260 nm ZREEHE DNA RE(E

260/280 nm &K E 4 1.8 8% > B DNA R BEA A& H) o

2.3. DNA z 7 % (DNA digestion)

2.3.1.

2.3.2.

2.3.3.

2.3.4.

2.3.5.

# DNA A 0.25 mL Tris/EDTA 8 # -

A 0.025 mL 0.5 M sodium acetate > pH 5.1 2 & 2.75 ¢ L 1M MgCly s #84
A #E 100C (kis) 5 248 (R % B DNA) -

B EENKS S 548 A 10 pg nuclease P1 (1 mg/mL Z KB H B 4C >
TERRBER) » B4 3TCHEAER 60 542 -

#FA 8 wL1MTris base 8 & pH £ 7.8 ;wA2 uL (2 units) alkaline phosphatase
¥4 37CHEMHETIER 60 542 -

RN 4 (L 5.8 M 828 (acetic acid) 48 B LK

13



RERDBZIEGRERREAMIPES %

2.3.6. #RAREIE (02 um HPLC B - JEi&%& T A HPLC 4] 8-0x0dG & ¥ °
2.4, ExksekiaRp-E/L% (HPLC-ED) B % %1878 8-0x0dG :
HPLC #4 :LC-18-DB; # %48 : 50 mM KH,PO4 buffer, pH 5.5 & methanol (90:10,
v/v) 5 ik ¢ 0.8 mL/min (back pressure, 2000 psi) 5 # fFH R Eh &g (UV) R B
[Kratos model 773 UV detector (Westwood, NI, USA)] #E1t% (EC) 5m &
[Bioanalytical system LC-4B amperometric detector (West Lafayette, IN, USA) 1A

polytetrafluoro-ethylene cPTFE %] #&:#] o

3. fALBHA R OB ANEAS TR TCREBEME LIRS TAR)  THATE
2HERERR > REEATZHERTE -
3.0, RARREk.

3.1.1. Eéad 150-200 mg HAWEHE > A 3.0mL ¥ EEER - B W I8 EKT
Biaf > FBBEE L 4 HAEROZIERSE B4 6,000 x g B 0 A

FeHEM - R 280260 nm 2 RABBAZNREELHERS - RKG A

A 10% streptomycin sulfate 2| AZLRES 1% - AFHEN KR 10 4

4% > MkAE 6,000 x g B o M L F R B4 (precipitate) 5 B 447 F B

o

i * a % % o F
EREG 1.0 mL 1.0 mL
10 mM DNPH (in 2.5 M HCI) - 40mL
2.5 MHCI 4.0 mL -

BE o BAEEER 60 548 0 H 15 4458B%R 4 (vortex) — =k
20% TCA (w/v) 5.0 mL 5.0 mL

KBRS 10 4> B0 S04 EERER  ERE 0 2 4.0mL &
ethanol/ethyl acetate F ik 3 Rk » Eh K& A 2B F] DNPH s & A58 ©

6 M guanidine hydrochloride 2.0 mL 2.0 mL
14
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3.1.2. A B BB T LR 7SI BIRA LA E R 10 24 - BA R ARZ
HBE RBCERZER B HRR R4 335-300mm ARFH(AEGEFH
% blank) > A4 F T AR KR AL R A E (peak absorbance) R 2 (A& H#
it e =22,000M'CT st ERA) - FBF - HBF 2K G FE LK 280 nm
ZBAERRZ - RARSHEEZEGE  FTHRER nmol/mg 254
¥ HABRETRTFALRE
_Absorption (Abs) Abs (355-390 nm)

C (nmolml) = =
( ) = g 2.2 x 10%10°

= Abs (355-390 nm) x 45.45 nmol/ml|

3.2. HPLC B &%
3.2.1. 48 TCA &#i#4% (ammonium sulfate) & 4% Bk -

322, By BwE s £ —#44 %44 (derivatization blank) » B — 4% % 8]
A R AAT A 4 (derivatization) © 4 RBAAE E2 1.5 mL BBERE o w3
R ZAT AR RY o FHNBARE - AEAFE 1530 54 -5 A
in-line ZR@ERREY - HPLC 4 #4&4 : HPLC %4 : Zorbax GF450

- (Mac-Mod analytical, Chadds Ford, PA, USA = Dionex, Sunnyvale, CA,
USA) ; #%;48 : 6.0 M guanidine hydrochloride, 0.5 M potassium phosphate pH
2.5 ; Ak 2min/mL 5 £ & & & 276 & 370 nm 2B A7 B 3k

(Eprotein 276) (Area 379)

] & mole of carbonyl per mole of protein =
22,000 (Areays - 0.43 Areas)

[note : & 276 ym = 9460 (43% of that at 370 nm)]

BimRRE—Bpeak NEZTHER > HERAXIERSL !

Area x flow
Mol =

&y X path length
15
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4. BEH AR —8 TBARS X E454 (EREMELHHEAXETRAR) - TRATE
ZHEFARR > REFEUTIERT %

BS ' 8.1t % —#&t (malondialdehyde, MDA) & s 18 81t » bR ta B EALIB G —
BEZRAER - @ MDA ARACGEERERTBACELNHL S RETREEY T
E2EYEY—FE - MAERELZEBEREZH (thiobarbituric acid reactive substances,
TBARS)RIi&% £ 7 R¥F 5 AALG T & Ly EREEMH B @ TBARS TH A/ A /S
TRBEA—BEFHIEAZ - BEFETUA OxiSelect™ TBARS (MDA Assays,
STA-331/STA-332) s HE4bta ¥ & & & HPLC-% 515 8 % (fluorescence detector) 7 7%
18 %] TBARS 48 2 B &:

4.1 pd e B IR BEER(PBSRK=ZR BB EHMG PBS - B
BEREFR R4 0.05 mL - 0.05 mL ¢y K RAFER(KHY4 0.1~20 mg&EaE)
s 0.75 mL # phosphoric acid (0.44 M) & E4A34E > HieA 025 mL TBA (42
mM) > Ao ZE 95°C 5 60 4-4E - A%ptk 0 B0 9,500 x g 10 44 - R EF R 0.5 mL &
A 0.5 mL methanol-NaOH (4.5 mL 1 N NaOH #v methanol £ 50 mL) ER&RRE&H 5
B 0.05mL 4t HPLC A BRI E °

42, 2% %8 4 : 0.05 mL 1,1,3,3-tetramethoxypropane (TMP) 24 40% ethanol &g g, 25
mL 424 % (stock solution) * & A & f » /27 4C ¥+ - B 0.5 mL ££45 7% 2L 40% ethanol
B 100 mL > BH&E 0.375-0.75-1.5-3.0mL sAKE R 25 mL RLRBEREZAZE
o AMHEH -

4.3. HPLC #-#4%4 : HPLC %4t : uBondpack C18 (39 x 300 mm) ; # %48 : 400 mL
methanol #uv_E 600 mL phosphate buffer » 50 mM » pH 6.8 ; & 518 8] 55  ## (excitation)

& & 532 nm > &%t (emission) & & 550 nm ; Ak 2 min/mL -

5. RSB RE (EREMELHMRXETTAR FAZRERT 208
E-BERNRAERLEAERE)

5.1. 4% %38 & R B (Passive avoidance task) :
16
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BHABRREELAERNIHEANAZRETE - REFHAF— 10(W) x10(D) cm
2R AERETRE  —EHRAARIAT > F-BAFE  FARAMNR
1 om PAT#F2 B4 BB TH - RRARHABHMEART - LRHHK
RiPT - Frgptmie ANsE£4% 0 XM BIMF > BEn&BR @R EMR00V, 0.3 mA, 2
sec) * AERHME S B AFEREGY > FEEALE S wHih 300 BB REANR
£ RRAGMEARTEMNNNIT AEAEREUNTR > BROARE - REH:
PANERIE 24 DEF A8 i BREMENAE  RIBLHAMF L8 EN
£ 2 i @ ¥ M (step-through latency) - "é;‘i’:\ﬂ)% F2Z G AR 300 £8F RS
2EFRREAEF  PAZHHERMRRBTELREEHHRES -

5.2. &)@ #3R5 (Active shuttle avoidance test) :

BREEEAEA— 35 (W) x 17 (D) x 20 (H) cm 48 # (shuttle cage, Coulbourn
Instruments, Model E10-15) » 4w EH#ZE » EFH=EF— 7.5 (W) x6.5 (D) cm = /)
MM S RTHE  AERE MR | om AHAMLRE  BEEEAE - FRAE
2d TR XA eER] c FARTR - RRE > A IEAKRE—% 0 FEE 10
#0144 (intertrial interval) » ER§RE BF tH 3, 10 #8956 & & & ¢4 4 ¢ (conditioned stimulus,
CS) > i/ BRAE CS AKT  MASGLER —SBEARE > A ERKHEIFLT 5
£ 03 538 (03mA) % %— % (unconditioned stimulus, UCS) ; £ 8 %4 CS 4 4
TEAS—% WAL TELR - EEARNELRNEGLER % 2THHHEAL
TRGTER WA HRETINRGER %%&%f?%&é%*ﬂ%ﬁbﬁ&@%@éd
FELTEL  LARTREANNER - %Bﬁé@mﬁﬁ%éﬁm@ B & d ;A CS & UCS &k
B BEHH—REL S Ee) CS R UCS ey R AE s Hma e R4 ¥ Mk 15-20
MeE% AR H CS R UCS Wi Ei2 4 R » 84 % - xkb:adéﬁa‘i%zé CS 44 T®
BRENRE AZBREFARABERRY LR  HEHEBRRENZIBE -

5.3. Morris 7k i & 8
RREETLAB—FHKQ0DNZET - AMb2EES 140 cm > HE 45

17
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cm > kb AaE —THG K ETE (RAEREFE 7 escape platform) - F £ 2 H/E
B 12cm HESA 25cm - FRBATHAREANKE 2Tz REEHE - ALEL A
wmEgk (~T-TT &IV E) BRE 5 BLEE  REFEXRENME—LBRZ |
P EE o WEREMEN KO T CBEZE P FERXBBRALKEGHHEARBEZ c AT =
BB P RERE F — BT R -

.......................... - 140 cm JPRRT—
ennibi
o
H
om0 S B RELY
25 an '
[, va. : . s
Hem

B— K gRAREE

5.3.1. %# 21835 (Reference memory task)

HhETEEREREZRR L BHAGIMREFERLY N EANDEEANL &
R4k 4 R0 R 6090 £ EEHN 90 DRFRIKETFE  EHHETE
E4RE 15-30 #0440 HHETF4RE 30 44F 0 RBREAFT —RIRR S 2FHHN
60-90 HRZXEHEFE RIS s ENRET £ 0 4R 8 15-30 £ B d kbt
& 30 48 BRAT—RZIH > REFZRAK -

5.3.2. 72 P 4R 33X 5 (Probe test) |

RETFESERE S BB EE— FRZEAT 1 AL 2k 60-90

B BRI NRLAE LR RRTPAREFEREBEZEAR(E=ZLAR)FHAEEX
18
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B A DSk 2 BB AE o
5.3.3. x4k Bk (Working memory task)
HETFERHAKERFRELR(E— = Z&R)» HBRIK 5 R KAH
GSMRA A BIEA 5 BEAR > B% 6090 £ ZEHR 60-90 B3
hBFE EEHKRE 1530 £4% 0 MEXRIRE 60 £ REEBITT—RZH
WEEE MR 60-90 48 REKBK L P L RIESHHIMEIKLEFE K E 1530
P BHARKRE 60 £ BEITT—RIIK R REBE I RBRER
R BABREEE | RESE 5 k2 3 RPEHLEREFIL B A AN
ZZE > HBRAE 1 RIKARLV&R  KRFINGE -
Morris KK ERRAFR LR LEENNEIEF 2 — AP 2F kR
FIREZNR—RERPEREANIEFT L AR RRRNBNEHLREN S
AEF A -

6. StEMEBRESHWHBI LN EDBTHLERRR(EETEERES IR X E 2E
AR THERAENFRERT  ZV EF=AHERARBLERLEEZV A ZRAL
R

MesEazaR: TREIAL AR EREEE > EREMFEa® &
Groswisky 7 i 4~ 2, cortex ~ hippocampus &3 ° 4% w A lysis buffer (1% Triton
X-100~20 mM Tris* pH 7.5~ 100 mM NaCl~40 mM NaF ~0.2% SDS~ 6.5% deoxycholate ~
1 mM EDTA ~ 1 mM EGTA & 1 mM NasVO )ik L4 » BABEREE 30
oo 4CRE 30 o4 30 (12,000 x g0 15 4R ER 2 8K EBURARFER
-80°C - A% ACHE ~ B-secretase ~ ApoE %32 B G TR R ERENRZI 54 - TH#
$LB8 A § 2 8) * Monoclonal sAPPa (6E10) antibody (Sigma Co.) ; Polyclonal AB40
antibody (Novus, Littleton, CO, USA) ; Polyclonal B-secretase antibody (Sigma Co.) ;

Polyclonal ApoE antibody (Chemicon Inc., Temecula, CA, USA)
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6.1. KBS & #1518 4a Bk 2 L EEAE#R B (Acetylcholinesterase, AChE) & #% :

Yamada % A(1999) #E HFESRENERZERAMNBHBR A ADERBE
TR o CERBMRAMTBERAEAGTHERH GG EYE - f LBRRSETH A T
FRERNRBHTEERESLKN CBERLSENAL - BATFMAERENERS
8B IR AL U L SRR R A RLIAT A - MR
BASHZIHRMAETETRERHE AP ZRAMITBERERTEHER
BRARGHEENE -FAETETMIERE AP MEBRER ALK LEERSE
CREFRAABAR - 2 CHMRIREN T R L BAERIRE Mo mi§E4F &
AYRREARE - sbsh CEHBERBEEEMTHREH LR AP WREEEES
BRE AMAEARRHEEML TR AP fibrils o B b #p#] T EEAE iR 55 49 75 MLAL R A
AREARE AP I BRRETRIFRGHERHEAR -

LER RS B X B ¢ G A Ellmen ik ’vﬁﬁﬁz&a’}‘ : L acetylthiocholine
B%H A DINB A RERHE > 4 ACHE 2#%3% 1 0.1 MPBS (pH=7.4)##% 3
2| 5 fEBE R 0.5 pL HAFRRELSH EAN MEHE(microplate) ¥ » H— N
Fhen 4.5 uL DINB 3243454 > BN 26C #E 10 24 - BB MEP L
# A 5 uL acetyl thiocholine (ACtCh) & 190 uL sodium phosphate buffer (pH = 8.0)
BRAHY WM EHBEANEF LK 5B (enzyme-link immunosorbent assay

- (ELISA) reader) ¥ » mlik& 412nm - BiFe 1 268 % b 4E 0 84t -
62. RESR EHERHBEHK T P-secretase ZH G H RAZTHFMHZ 4 !

FIEEREAREF AP 94 mB2 X 2R dATEEER G APP L& & B-secretase
g;wmg » By y-secretase HYIFI AR o £ Psecretase AR ERB R E MY
e AP B4R E - Bk S HSTHIHIMIT AP ARZAAMAR  RIpH A A E
KEEDEE T Psccretase FAE AR ERBEETHABRYHAE S EIH -
B-secretase §é k3,8 0K B85 (Western blotting) 245 ©

B-secretase & 'Fi B E D R UER T E PB-secretase E M A B £ 4 (FP002,

20
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Minneapolis, MN, USA) 5-#7 8 & 22 BR T 45 B-secretase & » Bk kB @ RA
Erim o BAERRE4 T > P-secretase 2 EA A H % APP # REEVNLDAEFKR A
B A A b R BRIk 2Bl L4 F & K4%T EDANS #2 DABCYL 2 A& i
Vg% PB-secretase X RBERAE * % W12 EDANS B E B A#B LS 22
DABCYL A #&JB#| > %% %) B-secretase #4144 » 4% % EDANS $1 DABCYL & A
B EEARREUARK  BHOB AL TR TS B-secretase EHEZ AR o RIFATHE
FirREBERABREGT > LRLEESGLRES 2.0mg/mL » Hi 50 pul 2 R
RESBHLERT > B 50 uL Z reaction buffer (2X) » % BEHMm 5 uL 2 £ Y
(APP peptide REEVNLDAEFKR) » 345 43247 37CRIE 2 /o Rk & 340
nm 4% & S00nm BEBRME -

63. AMAEREHQEMT ApE EaHAATZIFA :

T3 BBE AR B FIR T B-secretase E1Esh» ApoE A% —EZAREF - L4
RZAR ApoE BT €I AP MINBAH RV EELE - B fibrils AR X
BN BT R ettt BB G N HESE - ApoE ZETRREN
Western blotting 7 7k & 48 8k £ 7% & &% o047 ©
6.4. EHEEEE APIO H AP B O T AR EZ A

AB40 s APB42 MBS T HRRASE > MREFRIZR LY LT AHRPYBEKAR
R Bl RERABREE-—PHEERQEKRTIABEY BERRAL LR
REKE AR K AP - kR EABEREHBEKT AP M AFHEME
6.5. HBHREKT sAPPu HO KRR LA

sAPPo. Al B —HRERF > TREREHLENAIFEN B
Moo B AEEREFREREY ABLO AT R Gkt ETHHAAH RN AR
NEFRRBFHEIEIHZ AP £ o HbTH bR BRI sAPPo 2 XA EFRFHLE S
Ry &7 %15 A » sSAPPo, & & § & 3.8 WL Western blotting ¥ 3k 4547 -
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() e chf  aRIFLICERBTL LI ANTRERAT(ZLHHBK
PRAIRM AR BT 2L AT RERS > LABEETFEAR ChE -~ oRH
FEAOEET2— ARTHZRAEHERER  BERLRAEDEF—BRA
PERHE)

1. A4 a 8-oxodG DNA 2 & B #7 ikl & (F k4 Bl L) -
2. BEEBEEHAEERAE(F kB L) -
3. IR EARANERASENE(F ik E L) -

(5) AR B RNE (BRETELHHERL AL « AR LIRS TE—
MR ALEAR - TAERAILHEEY P BB ARBARLLRLAE
S EZEEERME)

1. ka4

L1, s % R4 3RS B 0.5-2 mL &Y LR A\ P34 AF % (heparin) 4438 % - 42488978
4 BB PPEES(1000 x g0 10 448 0 4°C) 5 T HE o 3 5 o f o 3R B AE Y
=70°C » AE| 54737 - #rk buffy coat F A& S AHBAREERBARR L MK
MR AERFHRTIE > AN 20 4% 4 50 mM phosphate buffer » pH 6.6
FEmiie hER (Bb lysate STHER-70C » HB| M AT) S XM > WmAZEEH
double-strength Drabkin’s 3 #| #] hemolysate ¥ » LA $% 3% 2} &) 4o 4 % (hemoglobin)
4% % 89 cyanmethemoglobin B X, » ANE Ehick o

1.2. @ &4k H) B ke 8487% (0.25 M sucrose, 10 mM HEPES, pH 7.4) % (1.15% KC],
0.05 M phosphate buffer, pH 7.6) & £ # 10% 34 % 7% (homogenate) > 3 /& 4°C #.o
DB EaanNyE CTHEWN-T0C » BB 448 s BERA > MRRBER
BARARBR@WENESE 23R -EmeAnas REAABRGUBRAEL
FiTE-FORHE -
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2. BRARRT & - TRATELHXEQAE » REFATIERY % -
2.1. # § 1t 8 % (superoxide dismutase, SOD) % & 2 ] % :
SR E S Pl REEUAMAE - 4ok lysate (4o i) 1 mL > Aw b
0.4 mL ethanol / chloroform 7% /& #v34 £ » 2 1000 x g & 10 448 > BRE B L F k458
A N F 53] : H,0 860 pL ~ Tris buffer (0.5 M Tris, pH 8.2) 100 pL - # 5% % SOD
B2 20 UL ~ #5% = 8 (pyrogallol, 10 mM) 20Ul » R4 4 4 4k & 420 nm &
FE S o4 #H AOD /min » 3 ¥ BARE R H SOD & -
7& & (specific activity) #%& 5% @ SOD IU/mg of protein (& mg of hemoglobin) -
2.2. & HH#EA8i# & 5.8 % (glucose-6-phosphate dehydrogenase, G6PD) & 14 i &
B R 4 3R lysate B 5o B30 BUR B AR AIE - R AT FIEE  H0
590 L ~ Tris buffer (1.0 M, pH 8.0) 100 L. » MgCl, (0.1 M) 100 i ~ NADP (2 mM) 100
HL ~ 4 & 10 ul - RA%BH? 3TCHRMAETIER 3 448 > BEhvA 100 pL G6P (6 mM) -
IR A A 37C e 340 nm A 10 4048 FI T F M 80 B4 <
34 : IU/mL= (A340 nm / min + 6.22) / sample volume
U : 3£ R RAEHT » Bo4EseZ 4 1 umole NADPH 2 B % & -
7& M (specific activity) %& =% : G6PD IU/mg of protein (&% mg of hemoglobin) °
2.3. BAALRE | (catalase) FFHEAILEH ik
EEELE A Pl REEUEAE - iohif lysate (W ) 1 mL > Ao
£ 0.4 mL ethanol / chloroform £ 324-34) » £ 1000 x g &% 10 548 » BER L F k4%
Bl o KA ANT 7B © HO 540 uL ~ Tris buffer (1 M Tris, 5 mM EDTA, pH 8.0) 100
pL ~ saturated thymol 100 pL. ~ aminoantipyrine (10 mM) 100 pL ~ # & 2, catalase & #
5 10 pL ~ peroxidase (1 U/mL) 100 uL - saturated thymol HyO, 50 pL - 34 £ 8478 7 ik
& 505 nm FRERAE > REZS;EIRAME - HREBELBLASGIHEEAES
¥ catalase JE# o
7 M4 (specific activity) & 57 7% ! catalase IU/mg of protein (or mg of hemoglobin) -
2.4. % B Bk 8168 % (glutathione peroxidase, GPx) & M 2 3] % :
AR b R Ao 3K lysate B e Byl BRRFEU4ERE M coupling reagent 100
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mL (2 mM EDTA ~ 1 mM NaN;+ 1 mM GSH ~ 0.2 mM NADPH -~ 100 units GSH redutase -
50 mM Tris-HCI buffer> pH 7.6 > sb3k Bl A M @B A4 > TAERT 6-8 NEFRAL4C
T 24 /}NEF 5 NaNs 77 #74)] catalase 75 M) o & 24 50 mM Tris-HCI buffer (pH 7.6) &%
hydroperoxide substrate (1mM hydrogen peroxide A#7# #&.# %4 - 4.8 mM cumene
hydroperoxide #-20C#&#4F £ T4%4% 1 48 A ) - & 10-100 pL sample preparation Ao
A 965-875 uL coupling reagent & 37 & 25C TR 2-3 448 0 HhA 25 uL
hydroperoxide substrate B4 R & (& LW ZEGEFEREF ) BEAK K 340mm £ &
S 12 545 ey E(F B NADPH % ko #hyig %) -
& : IU/mL = (A340nm / min + 6.22) / sample volume
IU: %3 EREHHET  BosEsE 4 1 umole NADPH 2 8% ¥ -
5% M (specific activity) & 57 7% : GPx IU/mg of protein (&, mg of hefnoglobin) o
25. BB HREREE (glutathione reductase, GRd) /& 1+ 2 8] & :
a8 R a3 lysate B do b oo BRAE E AR R E Bk S 40 MISGSSG (2.2
mM) 100 uL~NADPH (0.17 mM) 200 pL 5243 8] 5 4-4& P98 & 37°CF ik & 340 nm
% AR B AL -
GRd activity 3t E /K, : U/L =4983 x AA 340 nm/min

& M (specific activity) & 5% % : GRd IU/mg of protein (2% mg of hemoglobin) e

W~ FERRRCGEEESITHARR 0 ATHE—EIT)

(=) &EHHmEX

L xS X2egetBHAE:

1.1. E. coli OP50 z3%%

ERBHBAES T NEMERHRAE KA B #3854 % (nutrient agar) L&) E. coli

OP50 # 1~2 H#% - 3487 200mL & LB 34k > £ 37C s2hE P EREA 24
JNBE > BB E{L % — ke E. coli OP50 Hiik - BEEI/LE —key E coliOPS0 #ixk 2
mL s fuA 200 mL ¢ LB sy o £ 37C ERmbks Fahk 24 6 A%

L% —kth E coliOP50 Bk BB AR 4C A BRE#T 4K E coliOP50
i 24
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Z_ nematode growth medium (NGM) 3£ 5 -F4& (agar plates) |
1.2. 4% E.coliOP50 z NGM # fis Pirz 84

WEBABRES T REFEIL=%Z E coli OP50 #% 0.35mL > e 60 mm 2
NGM £ is PR (#k &4 ATz NGM s Asdey ) L (R 0.25 mL B » i 35 mm
Z NGM #A5-F4% ; B 0.02 mL H& > Aoit 24 well 2 NGM s P4r) » A% &
RPRR BT REBREMGSmm & 24well 2 NCMEBPRAE L) AT@
RBRFEERLGEY  ERBUARSEEAANEEARA 0 b TH LG A%
BREEARTEMEETR - BETRBCERZ NGMERE TR ENEdBEL =
R BESBARTER  FTARGEZISE -

13. 8528 —FAPek ( Monoxénic culture)

REBFARERTH C elegans N2 7 37C KRB TR KR EBHRELHE
E. coliOP50 #h& & EI g% NGM s > E# 20C 244 V324 ANTS48
Bk o BAEXFTIRATEEH » UEH Ecoli OPS0 BB &MRMRR » fEER
A 5 E(UV) B2 irradiated E. coli 2 & St 84 -

14. B2 &8 AR H1t (Synchronize)

S a3ERN NGM #hs £ 20C T 4384 3 R ASROBAEGEARE
MR REBEAEFESN  BBBAMBETHREEIBNSATZIAL BB = &
NGM AR EEERELIFN  REBHRTRABLADER  BAKkEX 4 A0S
gjF EH 15 mL 9{/&%&}'@%"4” ' ANEBRELBMHES 35 mL B 05mL 5 M
NaOH $# 1mL5%NaOCl> & 2 4428584 (vortex) 5 # 0 10 44874 24 1,300 x g
B 90 B EMEFR > AFT 01~05mL R/ BKHESEHEE 2mL E4 L
S BERRTEHSEEZ A - R 6~8mL = M9 buffer # 6 cmdish + » % F
& 0.1~0.5mL 4 &9F2 %88 » A M9 buffer F » # 20°C 50rpm EZzABE
E S IALR L1 #hak o ibey L1 0 &%BA 1S mL RERCE i d
ERRist 10~15 o484 L1 $h&BHATHRLRNE RE R34 6 M9 buffer (%
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% R4 daver BEE ) £4pe) buffer S 1200 g B0 2 48 Ik L iF
% BBz Ll HhARMEAGLEH E coli OPS0 2 NGM HAs L » o f ik
kL ok 32ERN 200 RRELFEAN L4458 BEBTTHAMAR -

B= NM2HAVKINE - RABASEBMETIHE

L5, RAFERBR
S AT o8k - B E ALY L1 4&RBA 1SmL RERECE PR
BERKBE 10~15 5480 15 L1 HEFHHTHLELE > R 1,200x g # 2 5
0 M EFR Ll 48k 30% b (glyceroDH ik (B4 M9 buffer %5 %8 &)
1] 9B BIRES ) RAMHYAR | mL AE—BRAINETY  BARDEEA
4% & R8s (isopropanol) Z AR & T » B -80C ARIEE 24 UL BHAR
RETHERARSE - ERABR—EARELEN 37TC TRITHRR  BEBEZLABESR
E. coli OP50 =z NGM #H st » #LS4BEGAHLTHMBESY » 4 2-3 RARE
BERARTEEFETHN -
1.6. £ 4R
BHT@BERDYE E coliOP50 t94 k> BATRLENTH UK LAEKXH
W 0 44 Houthoofd FAQ0)GHE A B FAMEET X BUREIER
5 12 BB FEEY E. coli OPSO0 (irradiated E. coli) e A% AZ BAMRR - LR AE S
BRY > AHES ARSI G AEELE  AESUE B KSR DMSO Bl REHR

(stock) » EHERREAKLRDREN 100 4 > REZRERER 20T KHE -
: 26
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BEERS ImL S ¥k RERMERE ks iradiated E coli OPS0 (FE# )2
NGM st » HHSBBREEFTHEA - GACBALZ AT BRREFILRERE
2] L4 #hd - A LERFI(vulva) SARB > ATAKES B FPRRLBR RS LA
HREFIRes  RIARKLERIIRERN—EILRA > KA TH I RMEFIHE
HEIBS > BEwB A7 e BARFLHRE - BB FHE L4 A28 8
FNAT WA H e R irradiated E. coli OPS0 (R H)Z Bz kA F » LB 20C 3%
EAEFE - UENBUAREREEREY  § 23 REB—RTEBRILPH
& RN ERELRARE > NALQMET REMRBARALT -

L4 & &= vulva

B= N2 HAANG A IASHBLBEMETZAHE

2. RBAHFTR
2.1, 4

EREZBEm (24 :Drésophila melanogaster) » Wi 548 B8 o da ki RuB &
200 % - S EAEI0EBEENR > BE20E -
22. ol

FF 3 ABEFaN L AREISRERE = FASREHRBARE (2)/3,000 x
100% > RpLREAHBFAREZ 1B EF A RFIEHE ERBESREFERT L
BBAATREAGER > EAR I EAERHRBE -
2.3. KBF ik

KERNILE 8 NERARRBEGRBETIE > A_RRARRE > ARER2
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RERDBZIEGRERREABHRET &

R EIE > skttt BEaukEREE 200 & - S KA 10 EsRREN 0 HF
208 - HERNETEHBEF 2~3 FREFHEARERGEHEEET  FAHBBBRER
R S B 2 BRMS BEML TR (S RBEEZE S HPE
SEPHHE) REHARBRLHARL TR XML > BRTHRE L 0
RBAFLTH - HIREHR—RBEE  —ERFIRBEANAC - TRERR 3
HEBRCAE FHSGPPARBEF(BARRAY 20 EREBYFHFEFRY
AREWRERG) -

(=) BEESHHESX
1. NERAEETER

11, 4% -

BRI AEE BE 408 > s F o
12. 4@

Mo h 1l BEFHRBEam3ERBREETE BT AGARKEZ 1280 (%
B EHSHMAREFTER -2 (D)) HEATRERRERRE - HAET 1
BRE SRR ZRHEHE -

13. ¥®F ik

—RAEF % BARMERNABKEL TN > # 12 BEH%BET > 28|
Rt REBRAHARTER  EEXMEALT - kBREHREAHBAWTHE
B GESG EHALGGGE  HFEUGHHARTHRE -

2. REAEHFTR
2.1, #4

ER IS ARARL 54308 sk & ¥ -
22. préa:

E/NRAEFER -

23. BBFE

WENBRAEGER 418 ARMBL T HE KT -
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RERSBZEERERBABIEF &

3. 2R RAETR

3.1 k- |
HRO6ARMERENR  HRI0E > s L -

32. o8
W F B AEFT R -

33. TEFik:
WE/NBAFER K6 ARMBET  HERAT -

(2) ABRRAFEMA— ok DHEAS AFAHEHE -

L e ERRLBAREEANIIRERS - R RBEFTHANRRBHHALZRE
Fi-HEBRALZBRRBRE T AHLE T ERMATIMEREIIT > A%
2 MMARAE ARAEAEE S LR (institutional review board, IRB) SUsk4R
MENEFAMATHETRS RSB R2HS -

2. Rt EXAFARBBENBBZIRBEL - TRAABGLE > AXHALEEA
AAMAELRACEFF (REPIZHELER) » AR HLBNHRERIA
BARZABMMARL

3. RBRARBHER » BRILA20~64 KK 65 RUA L —F# )R » BFEMmiL (H4g
ES20R) 2MREBXRELE 10 AR E(BP4# 10x4=40 AR E)

4. TMIHKEE XX (cross-over) Rt Atk HF—F#F LA (E£ZI0A)ES A A
B =/t BRZRFLEATINRIX (:—a\%ﬁﬁﬁ‘%ii‘ﬁﬁ e —18 A LXJ—_) A%
BEef AR iR REE (ZBRBARRYS  BATEEALRBLAR
BREGHHERBRE  EXXERoEAH)  c TRIPMRLRDI  BEEZHE
BREBELFTEE (RAERGHEEFRMLE) -

5. RREZRERMARME AITREDLFERBRE » ERBREVEAZI2HE -

6. ERERKA MILBAF X BITIHE - S BBRTLEENBEREAD B Z 0 F
DHEAS iR PR R 7 B F XA RJ|M L Rtk 2 0% DHEAS R E AR SN E
REBRE  HATHE S AN EN EL B EFTAHHZIATTET A THRE

FREREFZIHHK -
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RERSZEGRERRBABTRE T &

7. fn% DHEAS g4 RIE H ik TAHBEE A E kits B2 ELISA AR ESXAE
XERBZ R EF 5k -

%~ BRERAGIH SRR
BEFTAEVRIA T EIN  LBRRE X L ERERCEH BB T R4

rZEREHE (p<005) -2 2RALEARARRRELR  LARITAM MG
# > 18] 4o % 2L ANOVA (Analysis of Variance ) tb# > % 89 88 £ £ 5§ » & 2X Duncan’s Multiple
Range Test B Bftbix &4 31 Rl 2 £ & » SUPAEGRRR R REH § - RALBRRE
SRR RIEM AN RE AR BTSRRI R BT EALEREZI YR - THR
B2 5 RARE)ERPARZLERERABENHRBE (p <0.05) 5 FRELTR
R RLERZHE AEXRRESER REGH TR AELFYREEREZI MK
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