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EERFSZFT WBERLAKGT O —BREAY - FHEBOELEREAR(RE)
REH M w5 BRE - FRFHRZERE) AR - MARNELREE T L
e REAGREE LRI Bl B - SRRARE - ATULLa s AL
(function) ~ 47 % L+ (behavior) R #F% E (performance) L &y4t1tb -

EZALR L X — L kM (universal) ~ #47M (progressive ) ~ E&& M (cumulative) &
% EMH (deleterious) 2 WA FATIHZAERIR - N AHERE - FRIALMSER
B Z B LS RERAR— AIABRERE-RBEOR AR AL - L H Bk 1
gAY 3G o AR 2 3% B (diversity/heterogeneity ) dnho R AR S AE M o [ 2 i
ERGEEDHERR  FRHEFL > —AEBREFHMER W2 TR (agerelated
physiologic deterioration) » % — % i B4 KE £ 8038 &k 2 75 % (age-associated disease ) > 12/

FRELARE -

—~ ZiHBRH
£ILBR A ETH AR - AR (genetic program ) S Mk (stochastic) »
AMBLZRVARRNARLEEIARRRAAAR TR EIL Z—HABBLERNER K
TFHE GRS FOHESRA R ROERARAABR NSRS  SLEEREURT
MR B B HEA (freeradicals) ~ &1 A (oxidation) S#E{L4EA (glycation) % - #Fm
W ELTHRESERFAARNLHNEE  NAGALBERBER T RAHERLLEEY
A& -
(—) BHABGE
MAELHRE LS CRENEANPEARBHAE - APz —2RATAHAS

1



R RS 2 IEE T R T RS ok

3, g (free radical theory ) e B 1 A RIEMAME AR TRELS FTRETERERE T FE
o GHETLEBBEARE  HJRASTHARE - EFMABGEERET X T44A
BoAk  HAMHREREY - CHEATXARE - —BAGFHAEETHRAH
REBRHAEL i REA - RERBEVEANET BAGHLAKAESEEY
o REATAREEA  F-HALNEMERTORE  sloBHARENE B
A RAFERBRO R REACE  RECERAILEGHAR TSR BB -
—EHENEGANREREABRAAGEAKE  $HEES (oxidative stress) » Al &
HERALICERENE - Bt YEOAWBRAR TR "RYRE > REZGT -
ALY ~ RS~ BB EER e E R L B ARBAILEEE &8N 0 EMEIRAE
el - A TRMBE  BAENRRIHN & > BERR - LR EDRAR
AL ELGZER  USREEREMT  AEARR D @G E &L HBRORE
AT -
(=) EBRARGBE

UATSRASHBANEL NN ARRAACBEET - CALCRREIREAHM > 251 LY
ZAERAUANALARR - BER > ARACSHEEHBT BT AL @B RS
REBESE IR —CRMELBNELMARBEN TR ROZEEARNAEZS
MEBERE BhAAHES B4 Bz 2LRE2eRAEEARNERYRRE R
HHEEYER - BAT L4424 & (caloric restriction, CR) &4 F B ¥ ik > #E 5 BIAEF L
Bty ZILR R 2 X H M NHAILEEE » 44 SOD - catalase ~ glutathione peroxidase
WERREARE > KB CR MAHFSREPE  RAOARZHL B~ e Ty
B¥ (mitochondria) £/t & &3 & | (reactive oxygen species, ROS) & REE R H £ »
(2) 448 DNA &5 %

RTEREREGFEENS  BREAKREN LR F LGV ELLRE - HEMERT
AB% ROS ZHATERGGEL > & DNA-ZEK » BEEE s TosiR EMER
taf AT A cROS £ 2 F A E At rik 5k 69 Complex III - 4272 B 3F Bow AR
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%% ComplexI 7FZ ROS 89 EZRIR > L E M AR %A E W &9 DNA (mitochondrial
DNA, mtDNA) B EH G- BATRARKHE AL ROSSEREH LR ENEIRN &
YEFHEGY - AR BhEETREERY - BATTHASERE - CRa% mDNA
# 8-hydroxy-2’- deoxyguanosine (8-0x0dG) 4 ¥ > R3Ff ROS # mtDNA #9445 EH » 2
378 Y & = fa 4% DNA (nuclear DNA)#) 8-0x0dG: B R 4» mtDNA #5 2 » # /8] 3 mtDNA
FACHEGRI R A ERNFEELBEZ— -
ZALE AR C

£.16 & 71 (oxidative stress)AT# R EILAL  HHEHIHNBENBRTAKN A
B AUTHARARE () BEELAREN2% R3] B FHLEREH20%; (2) 5
FEARENTERENSRBEH AL Q) BT TERARTIBFIERDREAGA
AL (4) BELAZGE (Bl forritin) THRAEKIM A PrRENES - GBI BR
MBS ERBIEREEBRETROA  MBEKE (Alzheimer’s disease) #L B, 4 A& K &
(Parkinson’s disease)® % #1 ROS £ A AWM MM © &3 Alzheimer’s disease J§Ef &4
amyloid-p ¥ #1484 ¥ 4 » W& Parkinson’s disease RESZE & % BBk A Rt ey R 4k
Bk EmAT > RBAS CBEALT o by E ¥ A2 o i 4 £ 1L SRS 27 1B 1E M

B RERRRENTHERABLEEREGN LR LIRS -

BN AACEGAE RN RIERR BT LENEI BTN ZH VLB TR
GE T

FOE SR -2E - F-FEa8 Enhica®is FERHE
FERBRER S RREBEAETES - AR S THELRRABITRE G LA HERRR
FiEk ESBREHE-HANERRTLEERNBLAL  LAARTNAKZTHLE
MERIERE  RPESEOR TS OB RETEALE RILN L - IRAIPEF EA
HBRZARIEFT R FTHwEABRERTZEH T (Hlde Cotz & Itter » 2008)
B EBRBIT AT 2 5 # o

=~ M iF Dehydroepiandrosterone sulfate (DHEAS) ;R E L &4
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—BAEFS A (REENRT) ?THRAERER | 2B A S H0RA LF
R A 8 AR KR8 B KR TLB He42 4 5% DHEAS A R 254
ZHmBEEGANNE (p<001) MRARRTHACRABAEEREESIZRE -

Az B L (adrenal glands) ¥ 4-ik A &% dehydroepiandrosterone (DHEA) #
DHEAS » 1442 B ik 42 8321k A androgens ¥ estrogen % - S WEALEHR » B4

#F 4y DHEAS JEERBABE N1 (p<0.001) MBAXM I EEH R EERZ I v
MRS (PHAE T B 20 & 300 g/dL ~ 40 & 220 £ g/dL ~ 65 & 120 L g/dL 5 % 20
& 200 1 g/dL ~ 40 3%, ISO;Lg/dL 65 % 60pug/dl) TR MARMERLREARR -

432 o471 %38 & DHEAS & B4 % B 746 (multifunctional ) » ﬁ'&ﬁ‘% B R — R
ERMFE 0 CRREEE 244 A (immunoenhancing) ~ #i4 fk 7% (antidiabetic) ~ FLAC A
( antiobesity ) ~ #i#% % ( anticancer ) - 4 # 4 & & & ( neurotrophic ) ~ 3% fv 32 1%
(memory-enhancing ) » A B4t %1b (antiaging) Lot MAFRZEHFRERR (&
AR 2o DHEAS AHEGEESHMMME - £F > Enomoto £ A (2008) # 1978
FUBEH LR 73‘7£ (radioimmunoassay ) #:8] 940 A (396 H & ~ 544 L) éﬁ:fn.i%
DHEAS 7% B » #k % 6 ¢ 3] 2005 £+ £ 27 0 B B E B K %z#ii?i’%éiiﬁ % A DHEAS
B> 200 g/dl H 2 4R E<200 4 gdl A RBBGEE (p<0.01) @ £3E

893 5B ATAH R o7 DHEAS RASE S XA RHEL - MERATRGERTRRL IS
%k DHEAS RER& & Fm LEREM 2 AR £4E Rk B85V H 2K hF DHEAS
RERES MMM -

BEHESVERFRRAS A RGIAS  ARMRE —AHORCERLE
RIS R RPN S EERAEL BRI ERAABREBERGEE  ZRULEA
BOZS0HE L TREZSOMEAEE -

BAT > BIEAAER FREYERH DHEAS BEESARRFR (2R HR# Y LT
s m B R b F DHEAS RE A THTHERE S/ - AHEAETH (thesus monkeys)
B AH (rodents) eF RHEHR TRAASHHIR, LARRA MW 2F DHEAS RE -
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MmEREHES S Yang £A (2005) 9 EL T 20 4+ &4 T8 X 50 mg DHEA (4 2
R&ET ) e BB A F DHEAS (BB 3 4% LE & v k¥ st RE (OGTT) zh
HEAE; Byrat /) A€ 814 4 F DHEA > 7] F8 %2 B8 4o 75 A% Bl 8% - = B o’ B5 & tumor necrosis
factor-a (INF-q)- s K BTRE THRAKR R L LRV AR THEE 0 F DHEAS 2
B AR dNERETHRINBBAREERFTIRERERYERE T
B TR EE LI GHIARIETRNRA L £F DHEAS BER > X HEREFH

s

SRA LRt hE DHEAS B ERS » Sl A e bRtk E4 - EaNE
EEILZIFERELAFELE > HILRETRIGETHLHE » e R ETa ki 2R A
WHEERLETH/ZLERBEE o

A EREMETRY %

EEEZIENR TE TR EB 22, S TR EZHMR, 2R ik 5%
FREHES LA EHZHENE -  BLFRARRS  FHEARIAHNBLE =%
AT - RATPRE T R ERZRBIIERN  ZEREHEAGEAZTREK (Hlok
BRAEK) LG LT R LK ESE - BHALRXBARHEAATZIER
Fik (LEBRMEFEHR) RITFERR  ERBRLAREURZIEFRETR - TETR4E
Bz BB ARZESTRARNZILELTHERA? ARESLZFE > RBELS
BEmEis  BEREXIHM A BTERBASZ THE) BB INFH L2 AHL
HERBRAKRARRZ THE ) R CHRALERTASELRRE RRTF_EH
BITER - RRBBHFLGELERGHEES -

— > BHERIITEMBEIITA
AFERRBANLEEXEE AT REZIBARASARZRS - B4 - BEERUME

i~ HBEERALZBERMRBREXE N IATRERT  REFZRAT 4 - Rt

FERALREAGRABRHAZERA LRI EEF ZFAARERAEA RRLAF
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ABBIATEMZ Y RREATEF LRS-

=~ RuHHEAZEF
TRITRBERABZEERENEIE TR EAETEEEZ ) — R U ELHY
BA o bl EX MO RBARELZILFRLABTETHELAR - EAFERT X
BB EITRAEERRAEE LSS KRARRFHECEHGHEX (4o SAM £t
RENE)  BED LS MK (4o @ Alzheimer’s disease animal model + Parkinson’s
disease animal model ~ 2, D-galactose model %) » KT huik A Rk B2« MHALRK
BB FIRTZE2LHHER (LERREZER) - LREEUEF 3 BRARES (A
SHEBABZEREER) AR ERBERLCABUIBRCFELES TRER
B RERTHA2 AR ETE RRTHHERZ B AR EHI AR EFBE 2T
RHRETARBE B TOEILRE BEE - HECBTEDRR2BRPE T ERATEE
RTH KA LR EL  AUAERRBRBARTZECAENFHER (LARKE
FER) FAFLCRERRSHEERENEZI TR DM AT % - B LBARB AL
REME S ARIRERE T RELEETERMATZIERGD T O -
(—) Z&HHEKX
ER IS ABMARR 12 AR DA BRSAHBaR 23 EHANE T4 Mk
RSN RATR SHWALRTEREAE 2 AL ABAERERSHREAEHRBREY
AL LW EEIEAR -
(=) kw8 eHHma
BBER 6 ARARARI ARIR  MASAHRER 23 BAXEAMNEEE B
EARRARER A DESEAE 12 - 9EARE AANTRLRSREANR
ey bR TERIEAR -
(Z) BEAELHIEA
B SAM B R ey (6 AR) SO # (23 A#) B4 LT wikA
ERBARRFRATZERALEHYEX (LERREE TR ) BHALSAHRER 23
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BRRGB T HBETHRIARTR  HHEEEAE 12 BL > RER LML
R AH R A B ILEYTRER -
(w) FERLEHHBR CTRERFRATEETHNFEV 2B K LT
kA A CERRARTZHEERN 2R (RDEARREEETHR))
1. D-¥ 3355 8108 /1 2Bt X (D-galactose induced senescence ) :
1.1. =
D-galactose R AE LTH A A EEHIBE D-FABF e RFEEEL
#EEILtER (glycation) 2R AN > BEAKE "/EHA, (ROS) MR T & 2eh
FHAEABERZFARE > FIRBEAIBE > FRH LB EE FRHER
AR AN NBEER R - RREACHG TR MR RGRE -
$4 B8 4 2 4 D-galactose 3 6-10 B4 4 % 5B b b AR E B 2 ) 2t
WRA  BEAMIAKEAESENAGA  HATBAKRAEBHOERE L WTE
FRBERHRSETHREFERBBRB KB R EF WA -
1.2. A A D-F BB R LW Tk
#F6-12 BEERAAR TN A3 £ D-EFUBBERANABAT  UBEFH
RTFELBRAE40.1-03 ghkgbw 2 D-¥ 34558 1 R84 6 8 Rép MDA
REER, BHE R Al 2-3 18 *‘%%ﬁ%'ﬁ'}’i’éﬂ N B S 10 Bk RR Bk
£ 8RUL MW EFHBER ) TRETESATBEA - 1285888y 3
BE 2L Wi IR
2. FEBHAERILHELARES WA KX (Parkinson’s disease animal model, PD) :
21 BR¥E:
CHELAREARBEREANZTGENRBILAMERGER BNAEFS TR
T O E 4 0 4] 4w 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine ( MPTP ) -
6-hydroxydopamine (6-OHDA ) 2 Rotenone » #R4E A S LB H & Ry ISR 2 8

BHAT  EMFEGWHURELHARE -



HERBZIER R EFEARTET &

MPTP & iM% Ol Rl R EEY R0 FREA S CRALE
A8 0 MPTP — B NS N > THRaERRMEAND RN - 283 MAO-B ¢4,
W AREA EHHE 1-methyl-4-phenylpyridinium (MPP™ ) » MPP™ & #p 4 4% 88
complex I 975t » Mt REIR S BRI AT N MPP eE&E S E
Bei%3% % (dopamine transport) MmN % BN Qb B¢ & — Moy 5 S
BlapdBeE @9 MPTP 5 EaeY > ¢ HRABUAMEARENER L&
W A% % ek (L-dopamine) R » FbE/REF AR KE » B MPTP THAR
BIFHWBEANGHHEA -

st 4k > Rotenone % complex I &9 #l& » K AREMME > BLTURRHHFiB
wE RAGATES NGB AERANERS CREIBLHE - £A MPTP £22
A b ABWER 0 2ELE (1) MPTP 44— Clwiv @4 > #HABIET
HRAMEH—HOEKRZRR S (2) BAMPIPHEA L ERHRAHEEFTE 2L A
BR R LR AR L REE T EREMERGTRDAME > o M3 LT
o sbIN B M ey 3% T &R A 1% 6-OHDA = Rotenone #& & & M+ F4iv 69 W 84 (3 )MPTP
HEEBHKB L ORARBEHAERGBEGRETEY  2E L b SoFHT LB
KT R » Hlke B AT 4 6-OHDA &b 8 S P4 £ 2 R AR S A B > 6-0HDA
CHELROEATE s TENARMEABET AR CERFTEZHIR -
22, i MPTP $EC &AW ShB X2 7k (REYF I EHTERESE

Bt RARBEFSHEEYRIHRE)
B 8~10 @& C5TBL/6 N8, » 42 10 €3 k> B pEE 4 MPTP 20-30 mg/kg

ﬁéSK:ﬂ&Mm?%%%’@%%%x%ﬁ%z%ﬁ%’ﬁé3oﬁ&%ﬁ%%’
BRABESR BSOS RERREE TEILAENBHIER -
3. HEBSI AR IEG T 2% BB 4 & (Alzheimer’s disease animal model, AD) :
3.1 R
AEERLE P EERRE (Alzheimer’s disease, AD) H AL H —E Uk o FT3%
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BRENRBBEAES  ORARRY - BRAFABATERTESELRNE L
B mB R & a H (amyloid B-peptide, AP) BRAIR B ATR A S R a 2
W BRI LA NAFMAAREN AN EE LA AR ®AKBA YT (cortex) &
%538 (hippocampus) FBE SR MRERNSE  FRWEAGERE LA EF32 (senile
plaque) Fo3b @44 (neurofibrillary tangles) + b % T 24 M BK 5 2 5 HE A5 -

MO ATREE 6 F 238 P-secretase 895 AL E AR T HBBGE AR #E MK 4
ERGMBN  THEHAPEREEHN » LBEERATAR AP fibrils % F TR GHER
RGBT FEASI AR ERBERNCmip- LA S B8t ¥ 2k
(astrocyte) B A% 4@ F 4afe (microglia) R EH XMWY » &N a1 IL-D)~ e -6
(IL-6) ~ EE@ A B F (TNF-0) EBEEHE > URA—RALRL -BAHTEERAE
KB B mpp o SR E RS o Bk Flood% A (1991) 34 amyloid B-peptide
1-40 (AP40) AR BB E T EATREHERF FREAI T H AL St M 3
BRMNEHEEALERERIESR  UAEABMTEEREZISGHER -

32. RAMABREGHBR QGLEDFE T AR IE ARG Y BARKE Y

HREYRIFHRIE)
TERAFAAERELAREASY 0 Hlhe amyloid precursor protein (APP) transgenic

mice (Tg2576) » H4A BBEHFIZEE - sbib > FTHAEETEEREZFE > 4]
Jo LAEE Y R 28 RAFABAOBE N K BBS S RIBS B F > 12 AR BN IAENHE
M ERE - RRAMEBRTHAD IR HABEE T AR 2 FpH XK
BRR - BN TENSRMEN AP il I 2B R EHE -

B THA 8 BA#pWistar L ABEMKE  BEH 250g &4 8 €t A
ER ez 300 g HRATERY A LEATHIH LT EEANFH (mini-osmotic
pump, Model 2004, Alzet Corporation, Palo Alto, CA, USA): #yix:% £0.28 uL/hr> A&
234 L > % (k#H4-5cm REE#80 uL) ~ #x 4+ (brain infusion kit II, 3-5 mm,

Alzete) P > RAEMMIR LB TN BEH A AL BT ERMBEIRAZE A



RERBZIEEREREHBIIET %

AR UAFEBRUMTZEREZI AR

AB &R 35% acetonitrile/0.1% trifluoroacetic acid (pH 2.0) E&R ¥ » BB Z R &
AP R R KA AP ZEGIER (1EAvehicle &) EA Alzet mini osmotic pump 3
L brain infusion kit II 34 AP R AKEMEEHEEHHIEE - K E R sodium
pentobarbital (50 mg/kg) MAEESBITMEL > ENGH IR IMMBAL > BITERMKEE
Efr o IEEF Lz bregma A ¥ H4Esh 0.8 mm o B 1.4 mmiL B #ATRIKEE
Z A HATEEFL o ARG E AL 0 4% brain infusion kit BN > ¥EEXRE AE
BEFEER 40mm RARBLERANB LB ELEZT R BEANBAEF L B Alzet
mini osmotié pump ERNBHETE » RENELSEHES  EHEIEAEELTRE - 5@
Alzet mini osmotic pump 3 %3E 234 uL 2 AP &k » B 028 uL/hr ik Fig 4 28

REABSE > BBRNFiA2z.E (Dayl) ML 245 EDay28 -

Z 2uHPEIAZIEYEFRRBERRALHE S TRABE LN EWTRERLTHE M
RARBES - ARHERRERRTIRTY - LA 24 TH)

(=) BEF@afRIIYRBHMH

BEGHRAHE 23 ERHEEAAE EE  RBRLBASCARESREHEZ 1EHEARL
BB AR 12 EAE(RBAL -4 23R FL ) - BRaEARMkES 8 & 2 E(Parkinson’s
disease * PD 2% Alzheimer’s disease * AD 45 % S A RITREAEME 8 Bl L) &
NEogtES 10 B E(PD & AD HEBEMXTREA BN 10 ERE) - £RHAE
HleBEEAE  AEANMNZEERRARE DL BAREHYRRBR A G477
B ABRBIAR R RS T AR B R AR T -
(=) ABAZEERGWMARBEZIHE

—RABZHRA NAFBOVMRARREAAREZERIENEARLEELR
ExARRME  ERRGFEHEREEFTAR S » MAPEAR —HHE (species) Mz gk &
BEEHMEARF - HEERGAXTHRE BANAX eI RS E R
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RZMGHRERGERARNAEE REAETRPMNZIARB EEEHFEARBYE2E
RABMME S SIARAGHH LI RARE ZERENREALTROEE - RPEFTHOA
BABZELRGYHNRRE F2HRE > B LARIE 2005 £ EBRSENTEH /A
£z BEAn 8R4 B F ik (Estimating the maximum safe starting dose in initial clinical trials
for therapeutics in adult healthy volunteers ) » M3 60 AF Z A ABHLE B R & 2T %S
MEATRRE > BEXRERNEAAREIELAAHEXEHBRE (kg bwid) &
6.2 1= K8 (Rat)~ 74 =44 % (Hamster) ~ 12.3 425/ & (Mouse) = 1 =8 & »
A o B o# K B ¥ @m ow % T 2 M ow ¥ %
( http:/fwww.fda.gov/downloads/Drugs/Guidance Compliance RegulatoryInformation/Guidan
cesiucm078932.pdf) A#EZ o PHBAF EHRANREERGEG Y BAHBREYE
MtEHATELE TR I RRB S B S A4 TR RGBS B 808 o 808
o mBHWEBHERY > ABREFTEARHBRABRBERS00g ERY > MARE

BHELFERRWERRE (500 g) LB FRAEMZ | B8 E - dRHH &

MEREZ M EELE B LG ARENTR > SMERMERLRED

MBREBERK - AR BHREF HRBERSA > FRBINERE CEALRBRES

R A AL EHRR -

(2) B3 aBELZ M FRBRAE (BRBEMEIEHMBRX LI BT ALl
ZEHBARAE - FRERTFESAZRFRARAERRE T TEBEALE

B3R o et B gh 2k 0 BT AR A A4 B R 8T8 M) B ARHME )
. BRZCESE (BECLAREGMBENLARR) -

L1 Bdhiidits > AF B BN EBRT » LoBSURBENMERCERN -

1.2. AwA 200 uL z 0.4 M perchloric acid » A2 & &3 G ML -

1.3, 7 4°CTF > 22 14,000 x g & 10 4548 » EARBE (0.2 pm FHRAERAEEH &
(HPLC) /EB) > /8@ % Bp 7T 47 HPLC 447 ©

14 HPLC A B # 5 Bpt4 5 Cl8 a9 %42 848 ' 0.1 M sodium acetate trihydrate

6% methanol » 84 um octyl sodium sulfate > 15 mg/mL EDTA ; A& : 1 mL/min ; 20
11 '
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STENTAFSCE -
1.5 Bragsrmh e
1.5.1. B RiErth o 2 4%38 BAREAT OBIE R °
1.52. AF# B EBME LG T » AN 4% EBERNEE 4 CHE -
1.5.3. B RVIR AT » ok 30% R #E AT K
1.54. AR A #giredinh > BES Oum -
155, v A BB AL T AR R 6 -
1.5.6. ASMIH L HBEFBBRBRAHOTRE > ABEN S CRARBIEL S
BHHEFE -
2. BS¥ R g DNA = 8 £ E-2-F 8 B E-2 % HF (8-hydroxy-2’-deoxyguanosine,
8-0x0dG) Z BB ERIR (BFEETECEHHEX G TRR) !
2.1, mdhmaEz otk (FRIBEZHHFAKLET):
200, B2 Ak (B~ SRAF) s pon 1 mL 2 025M BEAA » BN
nHe
2.1.2. Ao 2mL SHE %% (0.25 M Sucrose, 0.5 mM EDTA, 3 mM HEPES ) » ;34 %
BB -
2.13.4CF » 800 x g #xs 10 548 - B 1 mL k%% > 4CF » 9,500 x g &4 10 &
4 o
2.14. £F E#E% > e 1 mL SHE B F ks » 4CTTF 2 9,500 x g & 10 &
4 - |
2.15. EHFE 2.1.4
2.1.6. 2B EF& BN I mLSHE iR 4% » BPARBRERIER -
2.2. KA EE DNA 2 31 :
22.1. BRBRER ERMWA 4 mL 23 Y &4% (0.3 M sucrose, 0.025 M Tris, 0.002

M EDTA, final pH 7.3) 4% #4734 &1t 10-15 %) -

12



RERGZEE TR BEHATREIE

22.2. NEEME DNA 8% (1.0 M LIClL, 2 M urea » 0.04 M sodium citrate >
0.005 M disodium EDTA > 2% sodium dodecyl sulfate (SDS) » pH 6.8 » sbiE %
13838 045um JEBGE - BATEAER)

2.2.3. RNA-free DNA, #uA RNase (100 pg/mL)4e 50°CA&# T35 30 948 » B
proteinase K (100-300 pg/mL) » 42 50°C4&#4 FF 30-120 4-4% -

2.2.4. #BZ AN % B chloroform/isoamyl alcohol (24/1) » 4& 7k #8/4 #48 Z 48244
15 4904% » 2,000-3,000 x g &0 5 545 4E K48 R A HA8 0kl -

2.2.5. Bkt B £ chloroform/isoamyl alcohol (24/1) 58 » £ b = %

2.2.6. AL BAKAE Ao 1/15 B 2 3 M sodium acetate (pH = 5.3)& 2-2.5 {84 =
95% ethanol » i £ 3,000~4,000 x g #&#F T & {E AR BL IR VOB 69 A% B 2A
70% ethanol # %=k » RIEUE R R -

2.2.7. #db gz mH Tris/EDTA &% (0.010 M Tris, 0.001 M EDTA, pH 7.4) - 44
B & A 260 & 280 nm 2 & K > 33X 260 nm 2 &L EHE DNARE (¥
260/280 oA #3 1.8 5 > Al DNA R A4 A & &) -

2.3. DNA z 7k #% (DNA digestion)

2.3.1. #% DNA A 0.25 mL Tris/EDTA & #% -

2.3.2. /mA 0.025 mL 0.5 M sodium acetate » pH 5.1 sA & 2.75 L 1 MMgCl, » #:&
eRAmBME 100C (RiB) 5 (R K% ER DNA) -

2.3.3. BEFHEMAKS 5 4548 w10 ug nuclease P1 (1 mg/mL 2 K&K ERN 4C >
TERMEEAR) BAEITCHEMHERT 60 548 -

234, A 8 yL 1 M Tris base #& pH £ 7.8 fuA 2 L (2 units) alkaline
phosphatase 3t 78 37CH&#F T3 F 60 4%

235 &#EAmA4 nL5.8M BB (acetic acid) 1B B2 F ik -
2.3.6. #RARBIE (0.2um HPLC JEAR) - JR@M§ T 2 4+ £ HPLC 15 8-0x0dG

ZE -

13
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2.4. &@seAn B -5/ (HPLC-ED) 3% %4 A 8-0x0dG :

HPLC ##: :LC-18-DB; # %48 : 50 mM KH,PO, buffer, pH 5.5 & methanol (90:10,

v/v); ik £ 0.8 mL/min (back pressure, 2000 psi); 4% & & 24 % #h 82 (UV )48 8] % [Kratos

model 773 UV detector (Westwood, NI, USA)] #E /% (EC) {8/ % [Bioanalytical

system LC-4B amperometric detector (West Lafayette, IN, USA) ] [ 4& A

polytetrafluoro-ethylene cPTFE %] & ¢

3 BB EARANEE S ERR(EEETELHHEXTTAR)

A HRFER kR

3.1.1. Bk 150-200 mg ANEB 4 > /A 3.0mL. BT EER - A5 IEERT
Riah o FBKE IS b SR G IBEREE A 6,000 x g B 0 B
FeE ke A 280260 nm X IR H B R B AMEBEARSG wRKS 0 R 10%
streptomycin sulfate R A FRLRESL 1% - KERENETR 10 v Wik

F£ 6,000 x g & o 45 EFIRAILERS (precipitate) 5B > AT F BT ¢

CIE. G B ¥ F
REEA 1.0 mL 1.0 mL
10 mM DNPH (in 2.5 M HCI) - 4.0 mL
2.5 M HCI 4.0 mL -

A BAEBIEEF 60 54 0 F 15 44EBMIE G (vortex) — R

20% TCA (W/V) 5.0mL 5.0mL

HERAKS 10 04 BB O S o LERER  WERE > R40mL &
ethanol/ethyl acetate 7% 3 =k » ZHR&4/E R 2 B85 DNPH s & R85 ©

6 M guanidine hydrochloride 2.0 mL 2.0 mL

302, A LR TH LB IERE  BRRG LK E R 10 24 - £H RALBRZ

BE ABOEREZER - B—#424 335390 nm R KkFH REESE
14



HERBLIEEREREHBET %

# % blank) * HFEASETURABRAZRAE (peak absorbance) KEZ (B4
B Jesbde =22000 MIC R ERE) - B HAES2E G2 2800m
ZBRIERBRZL - REBRASSEEZLEGE  PTHER nmol/mg 2 # A
T REHREATTUTFTALRZ !

Absorption (Abs}  Abs (355-390 nm)
g 2.2 % 10%10%

PR

¢ (nmal/mL) =
o

= Abs (355-380 nm) x 45.45 nmol/mL+

3.2. HPLC R & 3% :
3.2.1. 48 TCA &8 (ammonium sulfate) 3 457 R kT o

322, kB my B B —@ B2 a4 (derivatization blank) » B — 445 & B
A ﬂﬂ%’t%ik (derivatization) - #§ 4k LB NF £ 1.5 mL BHERE - /w3
BB ZATEACKE P R BOUEERE HEAFR 1530 54 - £ R
in-line Z JEERRFBEY o MR SEHEANR B 244 HPLC F4 -
Zorbax GF450 (Mac-Mod analytigal, Chadds Ford, PA, USA or Dionex,
Sunnyvale, CA, USA); # %148 : 6.0 M guanidine hydrochloride, 0.5 M potassium
phosphate pH 2.5 ; #i& : 2 min/mL ; £ &k & 276 & 370 nm = B 47 B 3L -

(Eprotein 276) (ATea 370)
22,000 (Area276 -043 Area370)

#] £ mole of carbonyl per mole of protein =

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

2o RAX—Epeak REZTHER > BEAXFEKXS

Area x flow
Mol =

em % path length

4. EE AR B TBARS € &4 (EH#EMELGMEX T TRR > ETHmEA
15



RERRZIEE R FRENFTE T E

HALBIRAFI AR B B AHER)

Bs ¥ 81t % —8 (malondialdehyde, MDA) R s H B8t A B E /LB G
—BEZRAER - 1t MDA ARAGEFRETBACELNHE S REBFEY
TEREMYH—H o MERELZEREEY (thiobarbituric acid reactive substances,
TBARS)RI& & T AM ¥ AL F 2 A WBEABH L - B TBARS TH A A% B A5
HBEA— 184454 o BIR FETA OxiSelect™ TBARS ( MDA Assays,
SiTA-331/STA-332) & HPLC-# A&18 R £ (fluorescence detector) 7 /%48 B TBARS 4
TR E:

4.1. m ey E% A PBS ek =R BB EEMA PBS BB 0B R EFR KA
£4005mL-0.05mL B LRAZER (KHE0.1~20mgHEE) A 0.75mL &
phosphoric acid (0.44 M) & & RA34 4 > Hhw 0.25 mL TBA (42 mM) - j#h ZE 95C >
60 548 5%p1% BES 9,500 x g 10 48 - B b 75 3% 0.5 ml F v 0.5 mL methanol-NaOH

(4.5 mL IN NaOH #v methanol £ 50 mL) J&7& 24344 - B 0.05 mL 4% HPLC 44 % 4

5 -
42. 2R ,’%’,{%‘ 1 0.05 mL 1,1,3,3-tetramethoxypropane (TMP) & 40 % ethanol &g s 25
mL #2# & (stock solution) » 5 A B » 4275 4°C F - B 0.5 mL 24 & A 40 % ethanol
Bt pk 100 mL » HF&HR 0.375~0.75~1.5~3.0mL SAKE R 25 mL ZLRBREFREZAZE
o AMEEY -
4.3. HPLC 44 &4 : HPLC %4 : uBondpack C18 (39 x 300 mm) ; % %48 : 400 mL
methanol 4o b 600 mL #%# 4 #5% 50 mM > pH6.8 ; & k188 % : 5 (excitation) &
& 532 nm > %5t (emission) && 550 nm ; iR ° 2 min/mL -

5. BB R RB (BREMELHHRE T AT ZMBR P HEEEF =

HEITERE)
5.1. #% &3 RE (Passive avoidance task) :
REBBRBRAHEENREALE 19 RE2] R&T - EELARIMEAMAE

BT RETRA— 0W)x10D)em 1K £AERETRA > —E B LA

16



RERBZIEEREREHBFES &

RBZAE Z—FAEE > BERXAMB lom FAH722B4% > LEAFEHR -
ERABALKGMENAZT AR RHAMFI - FEhAEE% SIBPMBM
FEEnaB @@ B (100V,03mA, 2sec) » A BAHIA 5 %+ BrEEERE S -
FEfAE s wRE300 BB ABAEE  BREGHEASTEMBAMA > BN
BRBURNEFR  BHEOFAEE - AL NIRE 24 648 5 BESHHMEAN
HE o FIEEHAMP > M aY £ 2 WG (step-through latency) « §H#AE
ZWEHRAR 300 D AESHHZEBRREIET > RMAETHFGERRE
BT ETNHRES -

5.2. x#@#Er (Active shuttle avoidance test) :

WEREE 5E R — 35(W) x 17(D) x 20(H)em = 48 4% (shuttle cage, Coulbourn
instruments, Model E10-15) » R R EHE > £ ¥ =A — 7.5(W) x 6.5(D)cm z /N 79
FPRTAEE > HEXREMBE | om PFATHANHERR  BHELTRE - TRIAELE
EREAE XS/ - BARTR - ARF - AFIBERE—F > FHE 10 £4
(intertrial interval ) » & B§RE Bp 38, 10 #b &y o B & & 89 %) # (conditioned stimulus,
CS)» Bim NBRAE CS ABRT  ABSGAR —SREMRE > RITHEFLT 5
# 0.3 £ (03 mA) #9E % —% (unconditioned stimulus, UCS) ; &/ 8 4 CS A
BTEANA - FRETER - FEBR )V ELRNBEGAR—F AT PASE
Z2ERLTER LA RLEINRNER  ZIEBBHEF—SE2TIROCESS
QIR TER GLALREINNER - EHERIAHREEH HZLCS R UCS &
RE BB NA—REZS5EECS R UCS 93 R4 N B E B4 M 15-20
AEH AR CS R UCS sk Rz 4 R B 4 R - WARKANCS AT
BRENRE > AZBEARABERNRMESL  HIEA2ERREIZHE -

5.3. Morris K3 g 35

RREETSAE4E 2007) 2B R(B—) HEFHRER 22 REBLBITAR

BRERBELTREARAR  RRAST B - THABRARRAETFRERR

17



RERGZIEERERRARIIET %

kb2 EEH 140cm FE 45cm: Kb ¥4 F —THBEHHKRLEF & (RBRRTF
% » escape platform) c FEZ R A 12cm HEA 25 cm o FTEREATAT RAE K
E2TomzREGE Akt EsAWERR (N1 &2 IV B) $3%E 5 @b
B RATERENE— KR T OB  c RBBHMENKO T ORBZE LT EEZEY
MU B YRR - AT ZHAKX T RERL F ERTRRFE -

................... " 14G em PORE——

A‘\“\% %\M - Mlv’v:f,' o
e, e
me |\

B— AXEgHBREE

5.3.1. 2# w1835 (Reference memory task)

AHBENREBRE 22 224 RBFT -AKREFZERENEWRR L &4
SR SMRAE AL A BN EEAS  HRIK 4 R HR 90 B EEHHR 90
HAFREKETFE REHMAEFEERE 30 D% SEFHRE 30 B AKH
ATF—RZBR 2EHHN 00 HRBEKEFE > AEHHENMRLFE K
& 30 Bk BHAKAKE 30 B BETT—RZINR - FBT=ZRBR -
5.3.2. ZRMHE AR (Probe test) :

W 24 Rz SF B EERE B EAT probe test » R EFEB Bk 0 HE
REBE—SMZEAZ 1 BAKL > ¥k 90 £ ABLEKEARNERLE LR

18



HER GG R ERBAYFE T &

HBRFHREPFEREZ SRR (FWER) PAE GBI MRS EEAZIHBE -
5.3.3. kg5 (Working memory task) :

RAFEFMRERF 2527 RBATTAZERSE  REFEHEARENTE
SR (F— =~ Z8R) BRI 5 R REAAMPKER LI EAN 5 Big
ANEE R 90 B ERAN 90 BAFRIKELE  BARMKREL 15 B4 W
AR S 60 £ REBBATTF —RZAR EERERN 90 DaEdREKERET
E AR RBMBEREFE K E 15 B BHAAKE 60 & BEITT—R
2R ARERGREBIRRER BT Y - RABKERE 1 REE S R
23 RPMEBREFPHEAIAMZLEE R0 E | RIRARMIR &
RFINGE -

Morris K FRBAFFFRZBELREINNETE TR~ A7 2F 2w
FIRE WA —REHEBENGIE I L AR BN EHTREN
FHEITK

6. SHHUMABRESGVRHIT L LHAEMTFRERAL (BITTLAEREGUWERLF
BEZVPZFARTRERAR)

AR Za TR TRAARL  UEEZRMALE > BRBEMITAE - #&
Groswisky 7 % % # cortex ~ hippocampus &3k ° 4%~ 3] se A lysis buffer (1% Triton
X-100~20 mM Tris> pH 7.5~ 100 mM NaCl~40 mM NaF~0.2% SDS ~0.5% deoxycholate ~
1 mM EDTA ~ 1 mM EGTA & 1 mM Na3VO4) ##K EHE » BB FEEZ 30
o ACRE 30 o4 807k (12,000x g0 15 448) BRER Z QB EBURBAEN
-80°C - tAft ACHE - B-secretase ~ ApoE ¥ #EBREGERAERFUZI M - TS
LR 3 B 3 : 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) -

61. KBS ESESB 88X LEBEREE (Acetylcholinesterase, AChE) &M !

19



RERBZIEE REFRARIE T &

Yamada F A (1999) 5 HFTEBRENEZHRANMABRA LS ERRA

FR - LR AMIERAEAATHEZHNEEENE - O LBBERBIFFHE

ERARR TSRO A LS E R ¢ B AT RRE 830 5
FERNWH CEERBEEORS CHBERRERLERRDRTS © FTAEBRE
BAGHZILHEHARTETRZEHE AP ZRAMTBERERTEHER
BAREHHEBEM -AATETHINEE AP FMESRERAZIKIFLEERSE
FTREFARAABRAR MECLHBERRENTRALHBBERIEE AL EERE
AHRREAHRE - sbsh ) LEERBEME I RERETER AP WREREZA
BRE BWREAREEFMHE R AP fibrilse B ok 4| CEEIEERER &) E A WA
REERE AP FIEREEERNRRAHEIREMLR -

LEERERR BRI 2 B2 - A5 B Ellmen ik > B4 F © 24 acetylthiocholine
&% 1A DINB ARERA > #% AChE 2& % 1 0.1 MPBS (pH=7.4) ##& 3
2 5 fERE R 05 pL HEPBRELSHEAN MEHHE (microplate) F » H— )
¥ 45 uL DTNB #84354 > #EN 26C #F 10 o4 - REAFE— %P
%K% /mA 5 uL acetyl thiocholine (ACtCh) A& 190 pL sodium phosphate buffer (pH = 8.0)
BREMY BMEABEANE L LR H K (enzyme-link immunosorbent assay
(ELISA) reader) ¥ » sk & 412nm > MG 1 242 RAEE S -

6.2. KESE A AGHBAK T P-secretase K& T AR FREHLIFH

FIEBBRELAREF AP 894 RBE X R X HAT5EEK G APP L& & B-secretase
Wintk 0 By y-secretase WA AR o E48 % P-secretase By AR ERB EE MM G
R AP A RE - b BT HIMEI AP ARZAAMATRE » A H KL E
RAEHBEB T Psecretase T HEXAETREFERABYRABH £ -
B-secretase & & B xR EUREH B 2% (Western blotting) 447 ©

B-secretase E MBI E ¢ R UUE A T B PB-secretase JE AR B E & (FP002,

Minneapolis, MN, USA) 4# 488k E BUR F &5 B-secretase &M » #AEF kB @R A

20



RERBZIEE T BRI &

ZA~ o EAERRE 4T o B-secretase X ER A A APP & REEVNLDAEFKR A
B RE|ES@nith BR% e 5# L4 F &84~ EDANS $i DABCYL 2 h &> i
Ve B B-secretase Z REXAY > %1z EDANS A EMBAHB LG LI BEY
DABCYL A &B%]» %% 3| B-secretase 34774 » -8 % EDANS gt DABCYL #& A
B EBAMRAUER  BHYBRALZR TS B-secretase FMHZARIE < R ATH
FEREBBMARUABRESGY > LEEREEREA 20mgmL > Hhe 50Ul 2 FHEEK
RESHREBP » B 50 uL z reaction buffer 2X) » &% FFHmw 5 pL 22 F
(APP peptide REEVNLDAEFKR) » 34 458447 37CRE 2 B o AB k& 340
nm E#4%E 500 nm B EE KA
63 REEEHAKZHBEEKT ApoE EAH AR ELHH

T35 B E AR B FFR T PB-secretase EMEsh ApoE BA —ERAKRBETF - 4
RZFR ApoE BT €inR I AP 9 MAH AT R @S g fibrils AR K
B BB I R mp et BB R Y 1693845 c ApoE EEHREENR
Western blotting # ik 5-#F ©
6.4. HHBME T AP0 X AP ZEH BRI ERAE LA EX

AB40 = ABA2 PRSI FRBIAE  MAEFHREEETAITARHERAR
R Rt REKRARREE—FILERLERTIRREN  BEEAALELR
FEme) APA0 S APA2 - XXM ERBEREHFTDLEET AP B RRXEMH
EREBREE -
6.5. HHBEKT sAPPo ZAH AR EIPFRAKAALEF K

SAPPo, ARl @laflz —BRER T TREXREHLEFARENF S M
B o B A EAAREAERAERIEL APAO PRSI T R LM BT IR A R AR
NBEFXRBFEEIZ AP A& - BLTH BB I sAPPa 2 kA EFRITEZ
Ryt 2 # 46 B > sAPPa % & % & 3,8 14 Western blotting ik 44 ©

(m) e ek ECaE S T2 ANERERRR (BEETELHHBE IR
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RERLZIEE R EIRE NIRRT E

BFRABBTLOLZEFERAR BFHERTLATHZEEBRRALEALER
o FTERHAEALGH KB THRERIbZ e > ETHmkALCER
T 48 M BoiHE)
1. #4588 8-0xodG DNA Z &3 B A i5B & (Fikk B Lif) -
2. BEBEIHMEERE(H Em R L) -
3. AILEMEEAREARESEAR(T EoF LiE) -
() RACECHERAE (EFET2LHHERETRR AL CHEEIH =
REENERERE > A TERREARBGIAATIRZIAE)
1. HAeyE4:

L1 foffosr oK% 1 ILE 0.5-2 mL 49 R AP -SAF % (heparin) #93R% - 2428y
wA o BEIBEES (1000 g0 10 548 4C) THEESEHFN-T0C > &
B3 AT o B bufly coat 3L/ & S AR KEERBERRELALKAR | £
FoRFHRTE 0 A 20 286 50 mM phosphate buffer » pH 6.6 A2 1L
B (b lysate THEMN-T0C > HESHAT) ESHA > WAEEH
double-strength Drabkin’s 3X#| #] hemolysate F » sA 2234 22 &) dn 4% (hemoglobin)
4% 2 # cyanmethemoglobin & X, » AN E E i % o

1.2, @S A1 H ke &8k (0.25 M sucrose, 10 mM HEPES, pH 7.4) % (1.15%
KCl, 0.05 M phosphate buffer, pH 7.6) R 245 10% 34 % & (homogenate) » 4 4
CEeRBFMENEBRNE CTAERN-T0C » LS4  BERA AR

FREEXAR-BREBRBE 23R - ZmEAnad  BELFRGE
FEN BT HURBAELEY -
2. FHRBBRF K

2.1. BE LB E (Superoxide dismutase, SOD) &2 3] % -
EEELRE B L REEUARRE o b lysate (i ki) 1 mL wk

0.4 mL ethanol / chloroform #% & 4n34 4] » &2 1000 g » 10 -4 » BRER EFRAA -

BRI e NTF 538 ¢ HyO 860 pL ~ Tris buffer (0.5 M Tris, pH 8.2) 100 pL ~ # & 2% SOD

AZEL20 UL ~ R =F& (pyrogallol, 10 mM) 20uL - ;2Fe3f 4 443748 % & 420 nm %
22



AR BZIEGRERENFE T &

KIS 4% 3 E AOD /min > R HBAZE LEH SOD F 4 -
7& M (specific activity) & s~ 7%  SOD IU/mg of protein (or mg of hemoglobin) -
2.2. B Hwauisk k88 % (Glucose-6-phosphate dehydrogenase, G6PD) & i8] & :
R AR R R AT 3R lysate M fhdo B3l o BB BRI E - RF AT 7 3RE]  H0
590 pL ~ Tris buffer (1.0 M, pH 8.0) 100 L ~ MeCl, (0.1 M) 100 uL ~ NADP (2 mM) 100
ML ~ & sk 10 pL > RAHBH 37C » 3 454 AR 100 pL G6P (6 mM) Mk R A7
37Ci#H & 340 nm TR 10 448 N R EAE &Y ¥ 1L -
& : IU/mL = (A340 nm / min + 6.22) / sample volume
IU: s 2RI THMT > Sosft A4 1 umole NADPH 2 B2 % € -
&M (specific activity) &>~ @ G6PD IU/mg of protein (or mg of hemoglobin) ©
2.3. BEALREE (Catalase) FMB R F ik ¢
S EF L RBEABAE - o3k lysate (Ew L) 1 mL o Ao
£ 0.4 mL ethanol / chloroform #4 i&.F934 4 » &5 1000 g» 10 548 - BRZEER L F 458 -
RFF e AF 1388 ¢ HyO 540 pL ~ Tris buffer (1 M Tris, S mM EDTA, pH 8.0) 100 pL -
saturated thymol 100pL ~ aminoantipyrine (10 mM) 100 pL ~ # & 2, catalase #&% & 10
uL ~ peroxidase (1 U/mL) 100 pL - saturated thymol HyO, 50 pL » 34 & /& F044 7% & 505
mm FHERAE RELSELRAM - HRRE SR KM bR E 5% T catalase
EME e
7& M (specific activity) & s 7% ' catalase IU/mg of protein (or mg of hemoglobin) °
2.4. HPrHEkB A /LB £ (Glutathione peroxidase, GPx) EMZ B E :
Bk AR R A R lysate B 4o L RRBEBUAB E-BE coupling reagent 100
mL (2 mM EDTA ~ 1 mM NaN3; ~ 1 mM GSH ~ 0.2 mM NADPH -~ 100 units GSH redutase -
50 mM Tris-HCl buffer » pH 7.6 » b Bl UM B A4k » TAEBR T 6-8 JHERAEICT
24 JNEF 5 NaNs 3T #p#] catalase &) o BF 24 50 mM Tris-HCI buffer (pH 7.6) &
hydroperoxide substrate (ImM hydrogen peroxide A #7 &t % 4 - 4.8 mM cumene
hydroperoxide T F#-20°C > 118 A)-4& 10-100 pL sample preparation Az A 965-875 uL

coupling reagent #£ 37 or 25°C F4E A 2-3 448 ; B Au 25 pL hydroperoxide substrate B

23



RER GG R BB S A

BRE (BFEOZaETEANT)  BEAKK 340 nm X REME AL 1-2 5487 65 0%
% (IFF NADPH 3 % thi %) -
& : [U/mL=(A340nm / min + 6.22 ) / sample volume
IU: B ERZHEST » Sk E4L | pmole NADPH 2 B2 5§ »
7 M (specific activity) & 57 7%  GPx IU/mg of protein (or mg of hemoglobin) -
2.5. #BeHBk:E BB (Glutathione reductase, GRd) &M 2 8|2 :
ML R4 3K lysate F ko b BUE F AR E o Btk &b 40 plo GSSG (2.2
mM ) 100 uL>NADPH (0.17 mM) 200 pL ;&4 3t 8] 5 44 B & 37C T /& & 340 nm
% EALE # 1L -
GRd activity 3+ & A K, : U/L =4983 x AA 340 nm/min

7 M (specific activity)& 57 7% : GRd IU/mg of protein (or mg of hemoglobin) -

W FEHRRRBRALECADFTREERNE (THEMRALCRES - EHAERLE

BHFIRTZRAGHARETRRER - T EL L5 ETH)

AT PHRBHMEAR, 5 288 (—) REGHEANE4E  REIA LA AR
MAGRZBEF ARSI BT EEL— (2) BERHMWRAFTEE L - RARL
BERCERINRFLRFERL - ~(Z) Uuhik DHEAS AR AR R
 BRAEZBEATEERAT _BRTTR BAASLERSETUSH TANEE S B2
ZALRE o

(=) BFEHHEX:
1 ug A2 eEE BRI :
1.1. E. coli OP50 Z3%%
AERABREET  UNBAERIRERAEBBEASE (nutrient agar) L&) E.coli
OMO%%Q%%’&ﬁ%ZWmL%LB%%K’£3ﬂD%%ﬁ?%ﬁ%%24

NEF b B TEILE — ke E. coli OP50 Bk -#H T REZBREILE —R4) EcoliOP50 H
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HERSXLIEE R LREARIFET %

& 2 mL > A 200 mL & LB 38R ¢ > R#f4L 37C BEEBAEHE F35H 24 A
B0 sb BB IRE — R EcoliOPS0 Mk HTARSEEFHWN 4C A% ANEHS
M 4% E.coliOP50 Z nematode growth medium (NGM) 3£ 5-F4x (agar plates) | °
1.2. 4% E.coliOP50 z NGM H 5 PRz L4

HEBABRES T REEIL=_%Z E coli OPS0 #i& 0.35 mL > #u# 60 mm 2
NGM # s FAr (k2 £ ATl 2 NGM = Asdcd) £ (R 025 mL ##& > Ao 35 mm
Z NGM # A5 45 5 3 0.02 mL #& » Aoi 24 well = NGM H s F4) > 4 A4 5
RHRR > BT REERER G5 mm & 24 well = NGM HBEFRAER) AT
BERBRMIEHLGES  FHBAR G EALNEGABRA > W TH LS
BIRRARTFOPETR - BTRBECER2 NGMHARETIR > ENEHEIES T
ZR BESFHBASE FTRANGEZRE -

13. 482 E—F 4 432% (Monoxenic culture)

BRERAEARERTY Celegans N2> # 37C RBFHER BESEAELSE
E.coli OP50 #y& & Bk A NGM s - B 20C BAAFE5 > AN TIM
M - BAERXFTRATHE > HUEY) EcoliOP50 AR EHRM PR > MTH
TRl sk (UV) BiBz irradiated E. coli 24 Sath R4 o
14, & &2 HYF 5 8EPLE $ 16 (Synchronize)

S EEHRN NGM Hs 0 £ 20C Fo 4384 3 R REHNELATEAARS
%&’ﬁﬂﬁﬁéW%ﬁ’ﬁ@%ﬁ%ﬁﬁ%ﬂ%m%%Wzﬁﬁ’ﬂ%@E;’%
NGM HRERESAFRESRIFNF  AB BT RARE

ROHR > FFKEZLSASFEN SmL REBCE T  mAKBLKER
BEaE A 3.5ml > £ 0.5mL 5 M NaOH ﬁi 1 mL 5% NaOCl » & 2 24280k R4
(vortex) 5 # + 10 444 1,300 x g # 90 # + B EARLHT 0.1~05mL > 51 &
BAMEHEAEE ol EALETERRTRLFERZEF - R 6~8mL = M9

buffer # 6 cm dish + » # £/ Tey 0.1~0.5 mL 4 HF %8 > B MO buffer & >

25



HERLZIEGRERBAKFET &

# 20C 50rpm EF3r AT B &ML L1 4 & dmibed L1 #h@msaA 15
mL REEHSE  BREBESEENARST 10~15 548 4 Ll 4h&FH N TRELR
B BEKEE a0 M9 buffer (ARE A4 daver FEFK ) #48 buﬁ‘er‘éﬁ%ﬁﬁ
1,200 x g BEC 2 404k Bk EHR  BEBZ Ll YARMEERERCESR E coli
OP50 = NGM #H sk » 7 SEJMEE TR 32K 200 ARGEIFEAN L4 4

s 0 FRATT A8 Mk -

B N2FAVGKIAAE -~ RAILBMETIHE

1.5. fRAFHM R

FEATRIP 0B > HFHMLE L] &R BA 15mL REHRSE > B
EERAKST 10~15 5480 45 L1 $hEFH A THRIERE > 2L 1,200x g 8 2 4
4 $MEAR - L1 8RR 30% # (glycerol) HLABK (8 M9 buffer %5 %8
E) 211 WEHLAIRS RAMARR ImL RE—BHONE T RN ER
AA% B HE (sopropanol) 2AREE + BR80T ARIEE 14 IEUL B
ANRERFERBARE - BRABR—FLRGEN 37C FTEARR BEABEAE
%% E coliOP50 = NGM L A S%REREETHLESY > 4 23 X%
BESERARTEEFATAR -
1.6. A prHiRIE

ABT@EBLEE EcoliOP50 A K R ERENTHE AL S AKX

5 > 44 Houthoofd FA (2002) 9% » A EFEMEHES X > RREI R
26



) SN ENE: P T ST de

B4t 12 /NEFB LY E.coli OPSO0 (irradiated E.coli) AR E2Z AWM RR - L8 B ESH
HaP o ARBLF RG22 R LR E > AEESUER KR DMSO S REHR
(stock) » B REEAH RS EELY 100 4 BETRELEN 20T X% -
BRI ImL BEK BERAERE s iradiated E.coli OP50 (JLH) =
NGM s b > HAHGBBREAFTHER - RACBNEZ TP RRAR SR EHRIF
2| L4 #hsk 0 GALERTT (vulva) SRAR RTARS S H T HMELREI LA

P RE > BFIRAZRMII RSB —ETLE > REMA LI R IEFIH
HES BWELE AT WHRAR TR - ARTHRE L4 BmE2gE
AR A H # %R irradiated E.coli OP50 (R )2 BV 3% A > 3t B0 20C 1%
Brhk  URMNBRERERSLEEREY & 23 REH—RBEREL TR
Rl AT 448 E > UALREREE EETREARALT -

L4 & &2 vulva 34

= N2 FAAGAH A Y LABRETINE

JE)

2. REBAFTR
2.1 44
B EMRE (2% : Drosophila melanogaster ) » Stk 48 > 548 4tk il R 9B &
200% > A I0ERKER > HF 208 -
22, 58
TF 3 AFEANL  ABRASEERRE = FAHFRERBERE(2)/3,000 x

100% » BAPLRE A#EGREX | BHE  #3FABEFTERIBAIZHEE - %
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RERLLESERERREHATLE T E

R R AERER T SR AR+ AER SR ABRR | EEAHEE -
23. BBRF ik
KENLE 8 IHNAREGRBETHE A RIBARREE  ARERL
FREMR A o skt 0 BNk REE 200 B0 HE L 10 ERAEEN £
20 % - HBEBBEMBER 2~3 TEEBARE RBABRBE - FABIBHBEN
B REKY B2 BLME B EHL T LRY (R ETHIFE
FEPFAHRE)  REEARRGDLBEEL TR ERAAY  ERCFRELEKRE
M TH > Bz  c BA4RTHR—RBFL —HERIREBEHRT - EHRER
B EERACRE  FHEGRTNRASS (BRRAN 20 EREHTHE
FERBAZANERHEN) -
(=) BuEsHHHEX
1. NEABRER
1.1. #4% ¢
BROCAI2 AR DR BE40 8 sk Bk -
1.2. 44 : .
AR | EEYHBel 3 BRREEE LAY ASARREZ 1 2R Ea (4
B HFEMAPETER = (D)) XA HESIREHRRE - NABEK 10
B (L EHFREEYZHES RZ) ALY LERE > Rtk Ed > FRAER

A=4

2 5

A
1.3. T8k
—RAEFE BAABEINMARKELTZEY  # 12 ARHBLET > A3
ot RBEFRATEACEAS  AE2FAARAT - LB TREAYREW LY E
GhReEs EHALAFGGE  HFEEHATHRE -
2. RAAKZE®
2.0, 4
ZRARIS ARAR > BE308 s gt .
22. o
WA DBAEER BAFT—GAABREATRESOREEREIRAHBRSK -

23. BBk
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RERLZEE R ERRAKBETE
WE/NBRAGER  # 18 ARMBL T AFRET -
3. ZiuiR#NBAEFTR
3.0, 54
ERO6 AWEILRE R > 5440 8 > & E o
32, odm
WENEATFER -
33. BEF ik
W NEABER K6 ARHEBLT HERT

() AR —ihF DHEAS A3p44554 -

L et R LBREXBNIRBZRS - PERBETAVRAYBHALZZIAE
P BEPORET RMAE T TRMATIAERBILT AL R RBAR
A AR %K 8 ¢ (institutional review board, IRB) MAZE4Z#4E N B A 48 M 2 AT B
B ¥R Rz E -

2. ERHIELBFABBE MBI ARRRGELE® (IRB) 54 - TRALEH
S0 AEHALBEEAAMAERSRALCET R (REFASHEELER) > 138
EHARMHREERSABRTRZIAMAL -

3. RRERBANEZ > FTRLAL20~64 R\ 65 FA LG8 R » LERAYE (148
ES20R) 2BEELAREL 10 A E(Br#10x4=40 AB L) -

4. £BIHKEEF XX (cross- over) BIAE B£8R na (510 A)EN A A
B HBHRXBAFLBAIHNAX (ZRBEATRESAMB—EBARL) &
KRS AR EARAZERE (ZREBARRDE > FRATREANAL A
BREAARRBE  EXRAERmEDNK) c TREMBRTHED IS BEEEHE
BAREEDIE (EASRRREER) - |

5. BBREX RERMANMATRAESEERBRE > ERKREVAZI2A -

6. THREZRKA BB T XBITHE - SMEBBILHRENERE DB 2 0F
DHEAS £ BB B 8 § 2 A M $BER Rk 2 0% DHEAS B E B S %
BRERBEG  BTHGZL A DA EL LT EFEHHZILETEET  ATHE

Fek&Eazahx-
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REAELZIEERZIERNETI/ET £

7. fo7% DHEAS #y B2 757k ¢ =T A#AE A % ¥ kits 3R X ELISA 7 AR EERHELA
XEARE Z R E F ik o

2~ BRmERAGGOHASH

BEFEHEMGRIT T EIN bBRRAZ SR AR AR BEILEET L4
Lz gEEu s (p<0.05) 2L B LB LR F ARAR TN  LARTAMM LTI
# > f5)4m % 24 ANOVA (Analysis of Variance ) tb#k » 4 83 858 £ £ 85 » 5 24 Duncan’s Multiple
Range Test FlBFtb 8 & M2 2 & » WA ZRBRA LG KRB T 0 AR BT RBRAK
A H RIS A R R EFIET LRI AT E A EE LML - TR
B2 5EBETEDRRAREZIEZERABEENERA (p <0.05) &5 FREL TR
BHBALERZ A AERRBRALEHS TREGH TR RAESRLELAZTREE
(ARARA TR RIS MERBRARRE LEERFENH  FEH THAE
BRELEESBECZEFRT, EoTRASARRRE  BEH "TREGHETR %
EREEEGRELZAFNETF -
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