PNLES T

2>

2REEMEMIC LB TV F AT
DEEREFRAT

7 S



B &

#$—& D-galactose IZ &k DELETFNVEE ORI

L. BB BRTRIEE .o sssssssss e s s s sss s s s s sssss s 8
Lo SEEREND. oot s e st RSttt 8
2. B DB DR G oot ssasss s sss s s s s sasss st s e bt 8
3. RT YT AN—FIZBHAYEBEETZGR.....cooovvooeveerr s rerseeenseees e s ceseseses s ses s ses s s 8
A, FY ARTKEEBETERR ..ot srsssss st s s ssssss s s s st s et ssb s s st e 10
5. JRERHABEFAIBLER .o st st s SRRt 11
B, T BT 0T ceevursveesenessessussssssese s ssssssnsssssssssass s s aess s e RS RS AR RS R A RS s RReS 12
. AR B oo sttt s s et st R RSS2 S 8RR s 18 16
1. vURDEE, FKBRUEERE ...t s s ssssssssss 16
2. ATy T AN—RIZBIRIEBBETEER ... s sss st anens 16
3. B Y RIKBEBETEBR oo csnsissssssseessss issssss s essssss s s sssssssssssssssssssissassssessnsssen 16
B, BB BRI T oot e s st s sss s s s e e s 17
5. FEBEZHIEEA.....ccooococvessseseee e ssssssssss e s s ssssssss RS s st enss e 18
I, ZFBER.... oo art e ses s eensssss s e s e se RS ss s Rb AR RR e s 34
IV, B e AR eSS R SRR AR 39



2. BB s s s s e e et 42

3. HEBBREE D IR G ..ottt sss s i 43
4. AT T AN —FIZENEIEIBETEBR......oooooooreeevsens e crvrisssssssseseessssssssssssssssssssssssssssssssssssesees 43
S. Y RIKBREETEBR...cooovvvvcvrvveccrecceesses s esssssssssssssssss s sss s sss s s sossssssssssessssssssssssassssss 43
6. PEEBLRETIUTE cccoosvvv sttt ssrs st s s s s ab e e St et 43
7. EER 7o —T7HMIE (scanning probe microscope, SPM) DEIZE.......eeene. 44

B, BT AT HT oottt st s R s 44
IE. FREBR oo eereeesserecessesssssseses s et s s ke85 e SRR kR e 45
1. URADEKE, BRKBRUBR R e sininense s ssissssessesssessssssssesosessssssses 45
2. ATy T AN — BIZBHEGHEFTLR.....ooooooooccececs s ssssssss s s sssssssssssssassecseens 45
3. T Y RTKREBEZEBR oo ermmrismssssimses s sssssssssssssessns s s sesssssessssessssssssesassassssasessassresees 45
A, (KB EBR R I D TUTE oo e srssssss s ssssss s ssssssssssssssssss s sre st ssssnsssnsssssnss 46
5. &R o — 7 M B (scanning probe microscope, SPM)DBIZR.........ceeennee. 46

I ZEER ...t as s R RR SRR SRR RS RR SRR 59
IV BB ..ottt sees e et e s s e et e R A et R e sa e s aa RAne e 62
BBABER....ooooeeee AR R AR eR AR e e shen 63
BIRASTHR. . cee e vest st sss e s sssss s bss s e b Sba s s s as s e s b 67

II



Frim

B4 2i3H 6,000 FMANCFTERETABICAVSSII o TERLLEXLR,
3,500 FALANZII N A 22 FRTREXF b H o7, FEITH 4,600 FANZEFNE DL
THHARICREZITOE, BUR, BPOBEMERB L7-L VO ERBE-> TS, £
D7D, PEIZHEOEL TN, PEOBKIIHROEZENGRKD LI, 72,500 FbH
HINOE~EH S, HOKRBLETIRAESERE V7 u—FLE3iibh, B
BRI KD 2 BEF 2R~ L. RVFEAZNTT, I 2i@3bLPFo3—o v
RAFREDFHIMEDY, BEEDLESN. 20D, I a LhRE Rt
RPRIEIND L STk o7 (h#D, 1993 ; F&, 1970).

RII7 VT REOEIRROER, AASE, TI7ET, 77U @, ELTAY
B, BI—a R LIRENOCBHICHT TES B LTV 2EERTHS. D40
BEEFPBVOIIAEARVFETHS (#£1U, 1962 ; Venkatesh et al, 2008). i
Artocarpeae R. Br., Castilleae Berg, Dorstenieae Gaudich, Ficeae Gaudich 83X W
Moreae Gaudich @ 5 S®O# (Tribe) IZHE X 5. Artocarpeae R. Br. BHZiZ
Artocarpusd. R., G.Forster, BagassaAublet, BatocarpusKarsten72¥ 8 BT, &
HHET 70 & (Specie) LA L33 B . Castilleae Berg #}iZi% Antiaris Lesch,
Naucleopsis Miquel, Perebea Aublet 72X ® 11 BT, 8 T59 f& (Specie) LA E
M3 5. Dorstenieae Gaudich BHZIL Brosimum Swartz, Dorstenia L.; Scyphosyce
Baillon 2D 8RBT, AHHT 128 LALLM H S. Ficeae Gaudich FHZiX Ficus L.
BT, 750 LA EA3H 5. Moreae Gaudich 21 Maclura Nutt, MorusL., Sorocea
StHil.Z2¥D9 BT, ¥ TISELULNHS (Zereqa et al, 2005). & DH, Morus
alba T8, Morus australis ¥&, Morus bomycis 72 ENILSHEIN TV S,

BIIAHA a0z Y L LTRIASND Z L7200 TRZRL, BHRLBER L LTFIAS

1



NTW5. FEEAEXTECEFEL L THALTE-0ONRRAR, 2V EOROK
Tha. FlR, HE, BBEREOERADPT ATV D26, BLLE, SIkEL, PR
EDRIEbNT& . FHEH I VIXFEOEL M U~ BR TR, FIR, %,
£, BTERNSD Y, B ZE, FIRE, EBME, FRKE $PREH, EHFE, 0RE
FROE, MERIET, BR, RERYD, @, BH0LREICHRNRHD. OB, &
MEDTB & iaH, &ML, BRE, PRREICHAZ2ETS. ERFIIAERE,
Mg, BRIEIE, ®MmEICHT S Ok, 1983 ; #fEk, 1998 ; HH, 2000).
EHREFEL L TRHAINTEEZNEERENICER Sh, £HEHICOVTOH
ERBACBI b TWS. £EDOMKD D 1-deoxynojirimycin (DNJ;
Yoshikuni, 1988; Asano et al, 1994), 2-arylbenzofuran derivatives (Basnet et al,
1993) ¥ XU Polyhydroxylated alkaloidas (Asano et al, 2001) {Z/MEDFLva s &
—EBEMH L, —HEEONMKSEEZE, 7 FUENME~OBRIMERA#MAE L /-ER,
MEEED EFZ2MEI L, ¥ERF~ U 2O MEEE % MHl$ 28O EENT L. F1s,
DNJ 39 <ICiHEENOELABEL L TRIREH, EORSBEIEN,IOHtEH
%&b (Nakagawa et al, 2007), b EERKEROIFFETIL, 0.8~12g ® DNJ
BAERY F— 2 BERAKRET D L, REMEEL A VR ) L OZWO LR EZWHTS
TENREN, ERFHETHTIRBEMHAMRL LTHERATEI L IR
(Kimura et al, 2007). FEOAFEMEEREIITRMIE/ T T34 <, % (Morus alba
L) oKttt in vitro THREEME %R L (Shibata et al, 2007), F#E(Morus
nigra) @ methylene chloride flith#i% in vivo T Carrageenan {2 & > T3 &= L71=F
v hOELWRZEEZMA THREEMEEZFEFEL 722 & (Padilha et al, 2010) 72 £33
BEIN TV, @HETIE, &) H5558EL 7~ Mulberroside F 234 7 = E&REM
T BADEBERARFTHD Z ENHALMIZRST (Lee et al, 2002). FARIZOV

TOWEIZBNT, FlZIE, FBOK (Morusalbal) » 6 53BES-¥E D Albanol



A FAO BB LHEO I3 LT7 R F— RRBEEZFEL, RV ERE2E
¥ % Z & (Kikuchi etal, 2010), & HIZHBES N30T = / —/VE{LA % Moracin M
(1), Steppogenin-4'-O-B-D-glucosiade (2), Mullberroside A (3) 23¥ERF~ 7 X IZH
HMpERE TIER %2R L7 Z L (Zhang et al, 2009) © BERHo7=. 7z, &R
(Morus bombyci) D=5 ) —NHHPICIIFIEEZ RS Y (Kim et al, 2010) , &
B& v BEEtXh- 2, 5dihydroxy-4,3"-di beta-d-glucopyranosyloxy)-trans-stilbene I
FHigRBERA 2 OVBRIEME TH D Jin etal, 2006). ZEEIZONWTHEIBESL
TW3. flxid, REOT Vv b7 =VIdRBLERLED, Y avPauzonFHEd
ZIER S ¥ 7= (Jiang et al, 2010). 7=, FEONRY X —IIRASME T v MBS
RB%#R L7 (Yang et al, 2010). £ED 70% =¥ ) —VH#HIZ >\ TIZ/A—F 2 Y
VRETN YRR EMBRREDREF TS Z LT ENE (Kim ef al, 2010).
REDOKEW (Morus albal) 1JEEOEMR LW S &, BIHEROE BREWIFBOIE
PEmREMF L= (Ou et al, 2011; Peng et al, 2011). —F, FDitE (Morus
wittiorum) > SAEFREMWME 2-arylbenzofuran FHE S EEE S h, HIEBMLIER L ik
fE YEf%Z R L7= (Tan et al, 2010; Tan et al, 2008).

LALRR G, BERZROEFORBHIEEIN, SOIZEREFIIOVWTOREDEK
IEBHTRONT WS, #lxiX, # (Dorstenia barter) DIELERBDOHMHMIT~ T X
EFMIBT HEFEALRRERAZETIZ L, TLTERIEL VHREROZ
ERRBEINTUVWSD (Omisore et al, 2004). & 512, % (Dorstenia barteri and
Doratenia convexa) DFZ L EDMBYNI Y 2SR LABLEMERL, HoM
HHDFXIT VA7 IR ) A FE2EH, BIYVABLLEERANTH 7=
(Omisore et al, 2005).

ST, PO ABIXEREMOERL L biIcFEMBNERSN, PFIZEY, AR
BRIIEESHEBNTE ICR-> T 5. BlUITHE-THE, BREE, WEBLREDORRIH



h, £LTERAE (Mehta et al, 2007), BHES (Finkel et al, 2007), L& HRMH
(Dominguez et al, 2007)72 £ DEELRFIRDOFEERLEL WML TS, £EFNE
PRESHET? LARICERERROBMARIZZ > TWS. EFEOHE DM L &R
FOERNPHRAZBEL 2oTVD.

ZOXIRKRRT T, MFERBRHELFAL, ERLHDLHRIZRT 2I5AMERSRE
BER INTWB. 2, £E (Morus alba L) OHH#HITE{RE~ Y X SAM-P8
DEERBAEH DR FER T L= (Shih et al, 2009). ZFE (Morus lhow) DB HAHEL
TAEMETZ SR A RiZ7EFLaY Y2 RTF5—¥ (AChE) LT7FYray
T 27 Z7— (BChE) Z#EAMICIMEIT 2 Z LBALNIZSN (Kim et al, 2011).
ZRH HBEEE L 7= Mulberroside A B3 F n ¥ —FOMREFEKEZTRL, IOEAD
FHRE LTEATE D LRBERINTWD (Kim et al, 2010). X512, FEGL v B
STz Oxyresveratrol 3BT = /) —/WLEWT, —F Y VROMEEMEIZI
TTFHRUBRORBERDE L THRENNEFE SN TVWS (Chao et al, 2008). —
¥, BREEE) CREREEELZA LI-F o0 E—R VY v 54 FEESEOFEEN
RSN, HLULWTIMBENZER I N7 (Sillapakong et al, 2011). LA L, LD
MEEROHREICET2MRAIXNIL A ERLET-620.

ZZT, KHRTIX, bBIERTH M alba ‘Aobanezumi’) HEEHWT, ToF=x
AV THRELBIT TS AMLL, B—ETREBILLETLVERILT SO,
C57BL/6J < 7 RIZ$F5 D-galactose IZ X BEBLEFNDEROBRMNERB R o7x.
FEETIIEURE~Y YR SAM-P8 ICBITBAEBEDT v Fx A Vv I IELIETAE
W+aZ izl



B

FIFREZITT DIC YUY, KIEBE 2 2 HEE L KRB 2B - - aFRERFHE
ARSI/ MNERARELICRERIBEHOEEZRLET.

oI, EREED D LT, LR 2HEELARB 2B - - S FRERFTEIRER
BRERBEMAZEHER - HREERL, SFRFEFTREREERKESRELEHK
2 MIE B, tiscEEHEE 4 —FREIE - BEEIRE L, Lo UNTREBOA
ORUEZ TEIZZTIHHEL B LELKE I RFRREREBRERBERAXZHH -
EaREEL, TFERERS X 7 L2 TERBE - MEEERTICERR2MELRLE
7.

¥, BICBE LEL S o PEEHBERFERR - FMRIHEL, AR 2REL
T EE ok b3 #~ERMKASH, BtFEICR - IRISAR BFEMREFKICIER
SEHW=LET.

BEIC, BIELARWEFTREL T NEFEIZOE VBN LET.



E—E D-galactose (2 & V Z{LE T VEEDORFEN

Mg e & HICHIEREDRET, RBAE/ <‘_:*7)§ bol bEFEDEIZEEL TS, BipE
BREAWCEE - LRODEZFM T2 ERLTERAINIOBTHERETH 5.
I ELNATHERICIE ()Y FERERR, Qu—~% oy FRER, Q) Bkt
I XRFETRR, (9 KERRR, 6) HEVEEERR, (6) ZHHIEBRAR, (7) KH
RKBEAGR, (8) Morris AKEERAR, (9) BERAEDLY - #RAGOERRL N D
% (HAED, 2007). TEHERIIZEEROKENRHH L2 b, —FHNIC2ERAUE
DEBRFEEZAVTIHET 2LERHD. KETRIIRFZTFMEORT v T AN —BIZ
EiAYEEERER (McGaugh & Landfield, 1970) & ZREIREEF MO E U R KKEEAR
(Morris, 1981) %/ L7-.

ToFxA U THRIZEBNT, VR (Zhang et al, 2008, 7 v M(Lei et al,
2008), ¥a ¥ a vz (Cuietal, 2004) 7212 D-galactose Z1BHELFITRL,
FLOMEZF|ERIIE, BLETNVE LTERINTWAS. D-galactose DIBMER
5380 B REICL KL ZFE L (Li etal, 1995; Cui et al, 2006), BR{EX kL
A (Kumar et al, 2010), BAMEEERE (Wang et al, 2010), ##iRi8# (Zhang et al,
2005), BIETFERENE(L (Lu et al, 2006), SEMEERE (Yi et al, 2009) 72 K% &
BTHILENR/EIN TS, D-galactose IZ & W Z(LOFEITZ(L-OMERITFE S 1R
EHILBET 2 A=A L EHET D -OOBBHRET NV LRSTNS.

L LA 6, #EINTVDH <Y ZA~D D-galactose DERERITAFHL 2> TER
D ERMEIC RIS, Fl2iE, 50 mg/kg (Lu et al, 2007; Zhong et al, 2009), 100 mg/kg
(Cui et al, 2006; Yi et al, 2009), 120 mg/kg (Zhao et al, 2008), 150 mg/kg (Zhang et
al., 2008), 200 mg/kg (Mao et al, 2008), 500 mg/kg (Ma et al, 2009), 1250mg/kg

(Shen et al, 2002) KEH2 EOBREEOBENH Y, HEMISRDOND. FICEHE

6



DL, BREROT o FxA P07 OBELRBNTT 2720121, £FE—I2, BElk
ETNERLTDLERHDLEZLOND.

—%, IR FK C57BL/6d ~ TV RE ¥ ¥ 2 VY FKTF b Y — X% (Jackson
Laboratories stocks) & ¥V %% L (Popesco et al, 2004), MEHELEZRAETZ7-Hb o L
bI<HERENDERA~ Y AEZHKTHS (Calhoun et al, 1998; Long et al, 1998;
Zhao et al, 2009; ). ZDORGIIIEIZHEIBER Y XANE(LL (Valentinuzzi et al,
1997), ZMIFEEHEN T < (Stavnezer ef al, 2002), T L TE Y RKKEE CEMKTF
FICERIEEE 2R L T\ % (Magnusson et al, 2003). E{LHE L L TEIDLRHKETH
2LEZbNIS.

%72, D-galactose DBHERE LY BRE(ILEFBRT 503 OEHOKET, 12
iR, 22 BERAD D-galactose ZEH L=< U ABNEMEKEFERICERLREER FL X
L7 Xuetal, 2009).

I T, AETIX, WMELZFIZE T D-galactose DEREBEZRHTH7-0, 12
B#h D C57BL/6d F¥~ D 2% HA T, D-gal (D-galactose) 200mg/kg, D-gal
400mg/kg, D-gal 800mg/kg B EBEN~ 7 Rt L TITHIER L RBEBBEERE B
Zhot=. 72, D-galactose IZXVEE LI-HRELZHBT 5=, 5T Dgal
1000mg/kg, D-gal 1500mg/kg KU D-gal 2000mg/kg @ 3 >DHEZREBEZHOL,
D-gal 200mg/kg, D-gal 400mg/kg % Ut D-gal 800mg/kg HEBEDERSEMHLHKE—T 5
IOIITHIERKTRIZ-VRZEBRL, REAGFBREEREBI ko, 22k,
D-galactose % 8 EREGBZET I LICLVBIERI LERENBCERINS»
E 9 #FERT D729, D-gal 1000 mgkg B LT, HHETORLEHKT &
BORBEHEBFBRREREZ B IR o7,



I. R

1. ER#gY

Biid 9 B D C57BL/6J R~ U X (K& 23-28g) # AASLC (%K) X VAL,
Normal control (NC), D-galactose 200mg/kg #&E/H (D-gal 200mg/kg), D-galactose
400mg/kg A E/H (D-gal 400mg/kg), D-galactose 800mg/kg A E/H (D-gal
800mg/kg), D-galactose 1000mg/kg A E/HA (D-gal 1000mg/kg), D-galactose
1500mg/kg & &E/H (D-gal 1500mg/kg), D-galactose 2000mg/kg & &E/H (D-gal
2000mg/kg) D 7T, 1 7—VIC 5T AT LN S, 3 BAMORESILE,
EBRICH L (Fig ). BMEABEIZEEN 23 « 2°C, MR 12 050 (917 Bic
B BRI RBA AT, 1R 19 RRIC B BICTHLT) IR, AEER MEQ AV =%
NEEBTEHKASH) IIFEE I, BHRIZENIE, SUKIIAKEKTERICRE I ¥,
ERP, hELXER, BRAERLAKKEZRAFHLE.

BYOFATER L OB BWVIEEHEREELTTICERBIMO S 7 ROERICET Y
A RIA VRS, BEFXREBMERZRIDBFIOL L TITo 7.

2. EYORERVRE

BIRIE & ITHRNOBIER L BBEENE LWEBRREAKICHY T 28K THS. Eho
ENAR S IISERREZEAL TV ZZTHEET MY U4 (Fik) T 200mg, 400mg,
800mg, 1000mg, 1500mg, 2000mg /kg {%E/H O D-galactose (Sigma £tt) D%K
BREFARL7-. BEEFHLAELTEL, RAUCRM T Y RIC 8 BMICEYY K TS
ERIRoM. —F, #BETHNCHICAERREK GREELTH 2FATCL 8@EM

8



B TESs L.

3. ATy 7 AN—RIZEHREBEESR

3.1%E

®£E (NEEREY xatX (15W) TBS LAAZE (LMAl; 18 300 mm, BT 98
mm, & 90mm, T/ ;{8 120 mm, BT 42mm, %S 90mm) &, KIZEET
57V v F (6 mm M) ZRELAMKE (8 180 mm, BfT 125 mm, &E 115
mm) (253N TW5, 2 ZORIZIX, L TICBERICEBATEA2HEY K715 5 (Fig.
2). BENIZII Y ADAZEZRMT DR E L —2RFboTWD. i, BEIC
ADETORMEHAZRVCESAHREE N Y T—BEZIZEB > TN 5.

3.2 FIg

EROBNZ~ U RO REEEE BRI 572012, RiEHARIT(Preacquisition trial) %
BIlgof. BilBRAT LI, £ FTERTEEE~Y RZAXRICAL, BEICA
HETORHEEZR Ny 7 U+ v FTRIE L. Step-through BEZBHEEEERIL, X%
W52 ROADETHEEXZFIA L bOTH D720, AZICBI NI~V R 60 B
U ERAZICETE, REBELHBL, ERICERLR»-k.

£ 1 B HICATBERTEZR I, TO®RBIERIT (Acquisition trial) BT 722
of. BERITLIX, Y FTEADERET YR ZHAZRICAN, 30 HERITHED
Y KT EBT, <V APBERICAS E TORE (RIGER) 2RELE. ~URO%S
RBERIZ AT, I EOFRORNRE P —IZRKS LIZRRT, 489 F7%



F®, 02mANERav 7% 4 BREZT-.

5 2 AR EERT»D 24 M%) ICHE4AERIT (Retention trial) B>
-, BERITIIBERITLRAZY, ERVa v/ &RE R o7, TNUSOBRIER,
BRRITERRICK 2o 7. RIGHERIZR KR 300 #& L TEHRAIL 7=

4 TY RKKKER

4.1 %8

¥BEIX Fig. 3R L7-AE7—/L (ER 100cm, X 30cm) &~V A)ELETE S
=oOFERALTT v bd—L (BHEX 19cm) 226785 TWA. =UART Ty hR—»A4
ZKET lem ILRZZRVEIIZ, 25 £1°COK ([FROFR Y —H F—TT—L DKk
FABIED) 7 —NVICES 20em £ TANK., F—AKEEDS 100cm (LEIZA
BCCDAATNRBLTEY, tAFLara—FEEHL, ~v 2ADKKNHZ
0.5 MR CEBR&EI N/, KIkEBFORE L B /HH7 1L NIH Image % LIZ(ED

nNf-Y 27 bv =7 Image WMH 2.08 CNREFRIEZE) #EHLT-.

4.2 FIR

TYRAKEKRERIZOBM, AR I9KNLOAF— L. 1BAIC~YRET—
WCEIGSED 2, —BIC 1 B2 1 okaEl. £/, ZORBDT T v bF—4
IZ@S 10cm O AEIZREL, vV RICT Ty hF—LADOFELRBBMES T, ERE D
A2 —FIHERINTHEADND, vV REBEME T — LI AN T LERH,IT~

DARRZIRVIBEICERELT-. U 2D 60 BLURNICT 7 v FR—AIZBETE 206,

10



ZDEE 15 HEKEL, TOMNBLERIEL. B, ~UABR 60O HTHLTFv b
A= AIZBFETERVWERIX, BHNICT 7 vy PR—AICBEIXSH, 15 RKEL,
ZOMBEREES .

2~8 AEICEHIZAL, v VR EZa LV Ea—ZIHERINRANLEmMEZIC 1HIC
4 B30 1 HEkBES b L—=T%1To7. 60 # TEIZETE RUVIGEIIBERR
Z 60 fbLisR L.

9RBIZFu—77 A2 10 T, ZDA, 77 v bHE—LEZRMYEKRE, U
Z—FIZ 1 @5 60 HEKNEE., 7Ty bE—LRHBBEHTEEY - =@
(Crossing), FH/kiki#EE (Swimming speed) RUAFE 77—/ 44A (Quadrant) ®
HWERLZRIELE.

5 REMBEHBE
5.1 254 FEADER

FY AKKBRERBEOEH Y RE VT F N —T VORKELT THEAL, BRI
Rii, DR, FERE, BEER, MROEBZMHL. B2V, DEIC 10%FL< Y B
®Z3 BMBEELRE. S5I, MBALOWmBEV L, 28 Fa'iaiﬂ’;‘o 10%HL~=Y >~
BIRICEEE L. BEE LB & NIBZ K T 12 Rk L 72%, 75%T % )
—IVIEIR, 85%T ¥ ) —)VIEIR, 9% T ¥ ) —NEIR, 100%=T ¥ ) —VEERISERIC
12 BEfEIREAK, BEAEL7=. #EW T, ¥ L1304, ¥ LU I30 47, ¥ L UM40
SIZREL, 66°CDRF 7413043, 77403045, /3574 M30 IR
FBL, X774 ABEBERBIRoT- BEULIENRTF 74T ey s 2 RERI 2 b—

2 (LEICA SM 2010R)T 3 pm DEX(ZHEEY, KOPIZHEL, FD%, V7RI

11



FH, KBRS RBETRT 7 4 BRIR (FRARYERT, PS-53) £ T 24 BE#
Py il |

52 ~< hxPVYr x4 Y (Hematoxilin and eosin; HE) %6

ERLI=RAT A FEXREBR AT 74 L, ¥vr—L 1545, ¥ a—L105 45, 99%
TH)—N12%), 85%TE ) —N124%, T5%TZ ) —N 124, K2R L-.
HNT, v A Y—D~= b VY VR 3 SMREL, SEREEIKELT, K40
~2 b XY VikE 45 RS-, & BIT, 5%, 85%T Y ) —/IZE 2 3T ORIK
L, T8/ —NxFT 1%RT1IGEREL, 9% /—n1 1, DI 25THOR
BL, ¥V 1, DTEME, 4%y NROBAREZERL, H/3—FFADEHA
Z1{To7z.

YERL L -8R i3 6B 8E (Nikon, ECLIPSE E600, L v Xf&# : X4, X10,

X20, X40) I8 L-T o 2uh AT (Nikon, DS-Fil) TigE L7-.
6 Hitotr
< 7 ADKHE, Step-through &= Bh[E]:6EEER & U Morris K REERIZIBWV T, IMP®

8 (SAS Institue Inc) ZAWT, ST (ANOVA) 2B ZRRo7-. 2B, AEEN
BOOEN=HA X Dunnett D FHETHEEZRE (Post-hoc test) 2B 2o7-.

12



Age in Days
Group

Normal Control
(NC)

D-gal
(200mgikg)

D-gal
(400mg/kg)

D-gal
(800mgkg)
(1000mg/kg)

D-gal
(1500mg/kg)

D-gal
(2000mg/kg)

D-gal
(1000mg/kg)

(1000mg/kg)

3 80 136 139 148
Daily subcutataneous injection of saline (8 Step- Morris water| HE
Acclimatize weeks) through | maze text staining
test
D-gal was injected subcutataneously in a | Step- Morris water| HE
Acclimatize dose of 200mg /kg body weight/day (8 | through | maze text staining
weeks) test
D-gal was injected subcutataneously in a | Step- Morris water | HE
Acclimatize dose of 400mg /kg body weight/day (8 | through | maze text staining
weeks) test
D-gal was injected subcutataneously in a | Step- Morris water | HE
Acclimatize dose of 300mg /kg body weight/day (8 | through | maze text staining
weeks) test
D-gal was injected subcutataneously in a HE
Acclimatize | dose of 1000mg /kg body weighvday (8 12 days staining
weeks)
D-gal was injected subcutataneously in a HE
Acclimatize dose of 1500mg /kg body weight/day (8 12 days staining
weeks)
D-gal was injected subcutataneously in a 12 days HE
Acclimatize dose of 2000mg /kg body weighvday (8 staining
weeks)
D-gal was injected subcutataneously in a ..
Acclimatize | dose of 1000mg /kg body weight/day (8 | HE staining
weeks)
D-gal was injected subcutataneously in a
Acclimatize | dose of 1000mg /kg body weighvday (8 | ©Be Week HE staining
weeks)

Fig. 1. Experimental schedule of D-galactose- induced dementia model mice. The
animals were divided into 9 groups: (1) NC; (2) D-gal 200 mg/kg; (3) D-gal 400
mg/kg; (4) D-gal 800 mg/kg; (5) D-gal 1000 mg/kg; (6) D-gal 1500 mg/kg; (7) D-gal
2000 mg/kg; (8) D-gal 1000 mg/kg (immediately sacrificed); (9) D-gal 1000 mg/kg

(sacrificed after one week); by subcutaneous injection every day for 8 weeks.
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1. vV ADOEKE, RKERTERE

D-galactose ZiEST2H1E DEE, kR, BB EHEL L, FENMNE, K
HINE, BREMEOE(LEZ#RETL7-. D-gal 200 mg/kg, D-gal 400 mg/kg, D-gal 800
mg/kg BN~ Y 2 DEEHMENE(L% Fig. 4 AIZ/RLE. D-gal 200 mgkg BTl
NC BIZHBT 5 L 54 BA TARREAOARBOHbhi-. D-gal 400 mgkg #TIZINC
BCHEY D L 34 A B THELRBAMRD bz, D-gal 800 mgkg B TiZ NC B
845 L 32, 41, 43, 44, 45, 47, 48, 49, 51, 52, 54, 55, 56 VL 58 H
B THEREAMRBH b7z, D-gal 1000 mgkg, D-gal 1500 mg/kg, D-gal 2000
mgkg BEDEEMMBOE(LE Fig. 12 AIZRL7-. NC BAZHBTHIE 4 BEDORIC
ARERENBOONRoT:.

D-gal 200 mg/kg, D-gal 400 mg/kg, D-gal 800 mg/kg BEDFKEMENEIL % Fig.
4B IZRL7=. D-gal 400 mg/kg, D-gal 800 mg/kg BEMDERAKEMN NC B L » 008
L7-. D-gal 1000 mg/kg, D-gal 1500 mg/kg, D-gal 2000 mg/kg #DERKEMENDE
{t# Fig.12 B {Z7R L7=. D-gal 1000 mg/kg, D-gal 1500 mg/kg, D-gal 2000 mg/kg B¢
DERAEA NCBEL 0 BT L.

D-gal 200 mg/kg, D-gal 400 mg/kg, D-gal 800 mg/kg BENFERIEMBE D E L% Fig.4
C IZ/RL7-. NC BEICLEE T 5 &, 4 BORIZEN R I N D o /2. D-gal 1000 mg/kg,
D-gal 1500 mg/kg, D-gal 2000 mg/kg BDBEREMBENE(L % Fig.12 C IZR L.

NCRICHE T D L, 4 BHORMICENTE RN o7z,

2. AF v FAN—RIZHREREER
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4 BEO= T RIBIT B XARRERERIBOME 257 DI Step-through FZEHE
BERELBZ2o7- (Fig. 5). ANOVA DR, #8317 (Acquisition trial) RUHE4£
31T (Post-shock trial) DWW THIZBNTYH 4 HBICAELREBIIRD O b o7,

3. EY RAKKBER

4 HO~ T RIIRITHERTTIBEENZFTAD720IZ, Morris AXKEEREBZ 2o
7. PL—=U7HMICBITD 4 BOTURADTT v FiR—LbFE TOEHEERR
(Fig. 6), 7u—7F X MzBITH 4 DO~ ZAD Crossing EI¥ (Fig. 7A), FHk
PEEE (Fig. 7B), €L T# Quadrant OWTER (Fig. 8) ZRE L.

BHYHE 1 PHEERICSS vy b — A~OEYRGEBENER SN EPRELE
LA, 400 mgkg#ETIE5 &£ 6 HE T, 800 mgkeg #TIX5 L 7THET, EHRL
BROARREENRD LN,

Ta—7F A2 MIBWT, &8O Crossing El¥% NC BICHBT D &, 4BDORIC
FEREVNRDONRDoT-. FEED Target quadrant OFEREZHTLI-& Z 5,
NC 2 Target quadrant #7ERIMBD 22D Quadrant #HAER (Quadrant 1 and
3) LYVAFEIZHL Y, 800 mg/kg D-gal B Target quadrant HEZENhD 3 DD
Quadrant #7EE (Quadrant1,2and3) LV FEICEL Rotz. (72, Tu—TF X

b DKGGEEIZBNTIX 4 HORIZEELRENBRD LR o7,

4. [BEEROSHT

EROERIIEHEFCERFICBVWTEELBERE TH 5. —RANTITOE, FFE,
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FRiE, Kb, B, BEG LOoEBELNBIEZRIET S, TLT, AEICKIBHREE~
DEEZEIT 570, ErFEBER @ROER//EE) TRTRT 5 (zhang et al, 2011).
D-galactose IZ & 5~V RBEIIHTIHBELANI-L 25, EREHOBBEIIT
NC BIZHETH L WTh L FELRENRD bh i) - 7-(Figs. 9 and 13).

5. MREFAVTE

D-galactose |2 & 5= U AMEBALOWER & KIMEE, (L8, APRE, ReiE, A, BHC
T HREERARD D, FREHO~ Y ADERERERBGEREDO~~ XY
v+ =}V (Hematoxilin and eosin; HE) %2457,

D-galactose ® 8 BWEHEREIZ L > THEIISNDHENBCEHINE=NE S %k
FesRT 57=%, D-gal 1000 mg/kg BIZX LT, ERHET L Z0%—BREO~Y 2%
B L, HE $£%217-7- (Figs. 16 and 17). ZOFER, NCRICHET 5 L, BRI
DOUER & KIMFE, L, FFEE FREE M, BRcRO TO IR b ER® bhied
o7, AL, FHIIBWTES (REIDG) nERIHilas L Utk & KNEE
(AR DOMRMRRDZ ML RERR I NI,

¥ 72, D-gal 200 mg/kg, D-gal 400 mg/kg, D-gal 800 mg/kg, D-gal 1000 mg/kg,
D-gal 1500 mg/kg K U D-gal 2000 mg/kg BED~ 7 R (% D-galactose % HEFH# T L 7=
13 HEIZEB®&L, HE $E2BZ2-7-. Figs. 10, 11, 14, 15 IZRL7=& DT,
D-galactose (200 mg/kg &EHD> H 2000 mg/kg RE E T) ZES LB OMRA OWES
& RBMEE, (U8, FFiE, MR, M X OEBICBWTWThb NCELENRD LN
2ho7=. NC# KU D-galactose (200 mg/kg AE H>5 2000 mg/kg KE ¥ T) % 4t
LB OWER (WRE OFAIMRE & OEEMIR) & RMBEE SRR 12 iR
fRoOZOEFRLHERINE. L, #HEMEROZ0%EEIE, D-galactose ¥ 5&
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(200 mg/kg 5 2000 mg/kg £ )OI HEH 5, NCEHLORAEENBDHON

BRhoie,
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3.3 'Ie- Subcutaneous injection for Sweeks ~ —>

(3)
3
a
8 2.5 N
5 D-Gal (200mg’kg)
g 2 D-Gal (400mgkg)
-E 15 D-Gal (800mgkg)
E
5 1
>
< 05
0 —
80
0.5 ¢ Time (days)
(B) 1.5 ~ - PR PSSO S SUPUC S U SRR SN ~
NC
1 D-Gal (200mg/kg)
- D-Gal (400mg'kg)
fJ‘ D-Gal (800mgke)
§ 0.5
2
=4
=2 30
E-0s
E =
2
=
)
-1.5 Tinre (days)
0.8 -
©) NC
0.6 D-Gal (200mg/kg)
i D-Gal (400mg/kg)
204 D-Gal (800mgkg)
S
E =
.f-_’ 0.2
=
Z 0 -
= 80
=-0.2
S
-0.4
0.6 J Time (days)

Fig. 4. Body weight, water or food intake in four group mice. (A) Body weight
difference in four group mice. Body weight difference of D-gal 200 mg/kg group in day
54 was significantly lower than NC group (*, P < 0.05). Body weight difference of
D-gal 400 mg/kg group in day 30 was significantly lower than NC group (*, £< 0.05).
Body weight difference of D-gal 800 mg/kg group in days 32, 41, 43, 44, 45, 47, 48, 49,
51, 52, 54, 55, 56 and 58 were significantly lower than NC group (*, £ < 0.05). (B)
Daily water intake difference. All values are expressed as means £SD. (C) Daily food
intake difference. All values are expressed as means +SD.

20



320 o1
‘5
a
g >
§ 200
E <C
g 150 ~ 3-gal (200 mg k)
2
E. )-gal (400 mg ke)
8100 ~
= J-gal (800 mg kg)
£
B
= 50
0 +— —r —

Acqusition trial Post-shock trial

Fig. 5. Mean step-through latency. Mice were divided into four groups: (1) NC (n=10);
(2) D-gal 200mg/kg (n=10); (3) D-gal 400mg/kg (n=10); (4) D-gal 800mg/kg (n=10).
The mice of D-galactose groups received subcutaneous injection of D-galactose once
daily for 8 weeks. The mice of NC group received subcutaneous injection of 0.9%
saline once daily for 8 weeks. Mean step-through latency was not both acquisition
and post-shock trial significantly different among four groups by ANOVA (P> 0.05).

All values are expressed as means =SEM.
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Fig. 6. Mean escape latency of Morris water maze training session. Mice were
divided into four groups: (1) NC (n=10); (2) D-gal 200mg/kg (n=10); (3) D-gal
400mg/kg (n=10); (4) D-gal 800mg/kg (n=10). The mice of D-galactose groups
received subcutaneous injection of D-galactose once daily for 8 weeks. The mice of
NC group received subcutaneous injection of 0.9% saline once daily for 8 weeks.
Mean escape latency of D-gal 400 mg/kg group in days 5 and 6 were significantly
lower than D-gal 400 mg/kg group in day 1 (*, P < 0.05). Mean escape latency of
D-gal 800 mg/kg group in days 5 and 7 were significantly lower than D-gal 800
mg/kg group in day 1 #, £< 0.05). All values are expressed as means +SEM.
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Fig. 8. Mean time in zone (%) of Morris water maze probe test. Quadrant 0 was
target quadrant (platform existed quadrant). Quadrant 1 was the left quadrant 0.
Quadrant 2 was right quadrant 0. Quadrant 3 was existed oppositely in quadrant 0.
Mice were divided into four groups: (1) NC (n=10); (2) D-gal 200mg/kg (n=10); (3)
D-gal 400mg/kg (n=10); (4) D-gal 800mg/kg (n=10). Mean time in zone (%) of NC
group in Quadrant 1 and Quadrant 3 were significantly lower than NC group in
Quadrant 0 (*, P < 0.05). Mean time in zone (%) of D-gal 800mg/kg group in
Quadrant 1, Quadrant 2 and 3 were significantly lower than D-gal 800mg/kg in
Quadrant 0 (*, P<0.05; *** P<0.0001). All values are expressed as means =SEM.
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Fig. 9. Effects of D-galactose on relative weights of main organs. Mice were
divided into four groups: (1) NC (n=5); (2) D-gal 200mg/kg (n=5); (3) D-gal
400mg/kg (n=5); (4) D-gal 800mg/kg (n=5). The mice of D-galactose groups
received subcutaneous injection of D-galactose once daily for 8 weeks. The mice
of NC group received subcutaneous injection of 0.9% saline once daily for 8
weeks. The organ index was not statistically significantly different among four
groups by ANOVA (P> 0.05). All values are expressed as means +SD.
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Fig. 13. Effects of D-galactose on relative weights of main organs. Mice were divided
into four groups: (1) NC (n=5); (2) D-gal 1000mg/kg (n=5); (3) D-gal 1500mg/kg (n=5);
(4) D-gal 2000mg/kg (n=5). The mice of D-galactose groups received subcutaneous
injection of D-galactose once daily for 8 weeks. The mice of NC group received
subcutaneous injection of 0.9% saline once daily for 8 weeks. The organ index was not
statistically significantly different among four groups by ANOVA (£ > 0.05). All

values are expressed as means +SD.
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m £

D-galactose B3~V ADMELEFET 2 Z LIIENCHEOMEEL VBRES I
(Li et al., 1995). 2000 FIZA->ThHh 5, PEDOHESE 29L& LT D-galactose & ¥
FETLVZHEEL, MBI TIMERRAIZITHLN TV S, D-galactose BE(LZE
FEHT D2AN=ZLIZONT, WL ODDERBPBES N, HBELLEEE CuZn R X
— =% FF 4 A5 HF—+¥ (CuZn-superoxide dismutase, SOD) FEHENEA L,

EHBB{tERM~a YT LT t F (Malondialdehyde, MDA) & URT7 X F
(lipofuscin) AZE LML 7-Z & d>5, D-galactose DE(LITEMBEILR b L RN
WL TWBZ L &R L7 (Cuietal, 2004). £7-, D-galactose ¥#& 5 Li=+=U X
ERNOFELRZEEY (Advanced glycation endproducts, AGE) A% RrL, E#hi~<
URIUT, BIZSIERBITAD=ALTHDZ L ETRL - (Song et al, 1999).
LHLdo, #EELBREHMMPEVEETRES N, D-galactose (2 & WE(LET
WEEMTIONBEEICAZ>TVDLEXTWS. 7, AEEBRFHORENBERLY
T, BREOREMAREZEIEITILNENHS. LIL, D-galactose DFEE
FEELD50 bBMESNTWRNWI &00, B/NBREEEPHRB LIS W LIZR-T
W3, £IZ T, XETII D-galactose D& 5 E% 200 mg/kg 5 2000 mgkg ¥ TR
L.

D-galactose DH S TIL~< U X DITBI AN T, GBICHENHT, BE< IR0
NC Blch&T 5L, ABORENRD bh2h o7, D-galactose IXIEE~DEEN
D-gal 800 mg/kg B THER EN7-A3, 800 mgkg U LOBRERTIIREICHEL S X
2otz BRKE TiX D-gal 1000 mg/kg, D-gal 1500 mg/kg, D-gal 2000 mg/kg B£ T
BEICHHI S 7= d, D-galactose DEBTIIRWAIEENH I LEZX LN S.
D-galactose DS BEDHEME & H1Z, D-galactose EEBAKRNDB LR L2 En b,
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FAKESBED LIzt EXHbND. 25 LT, D-galactose IIERBRICEBE RIFIAD
27z,

ITRHERIOEY 2 ZLETNVEREFET 5729, D-gal 200 mg/kg, D-gal 400 mg/kg,
D-gal 800 mg/kg Di¥ 58 % XRFF D R 7 v 7 2N —EIZ B ELEERER & ZEf 30
EEEMED Morris KEKBERREBZ o7, HERIIZEHIELEERSR T, D-galactose D
BEICL VU RDOEBBENRAE Ligd o7, BREV DX, Morris KEKBERART
D-galactose DR EIZ X VU RO EMET - RBIEAET 35 Z & 72 <, #iZ 400 mg/kg,
800 mg/kg D-gal REFHDZEMFEE « TRA M LEL-Z BBOOIE. £, FTu—
7T R FDKKEEICBWTEHDOMICAERRENRRBOONR o7, LLEDZ 0D,
200 mg/kg, 400 mg/kg 3 X U 800 mg/kg ® D-galactose Dk LI~ U X DERIERFRE
RIGLEBHHRBEREOET2 b3 ol BZBxbNE. ZOHRIZ
Parameshwaran © (2010) BFEBRE —HL T35, #6513 C57BL/6J 8 @D
< U A2 6 EEEENER LTHE, r—F oy FAR (Rota-Rod test), A —7F> 7
4 —/V F38X (Open-field test), Y KBEAER (Y-maze test) 3 DDITEIERZ B 2o
=LA, EBHPRE, EEHED), EMREORENBImI N o7, MEICEEEL
TR OEEEZS R Z37-0I12, BEDEH D D-galactose TEHIZ L Y, &4
ETFNEF| R I R2VWATREME 2 R L7- (Parameshwaran et al, 2010).

HiaDEAL - FEBITEVVEEOMERE THEREI N DA, MRSRIC L o TH -2k
BIEGN, FEBIHE LI-HREZRH > TW5D. & 2 ANEBEER TITHROERIHERDR
L FEMENORIBIC L > T, 1§t - MEOMRE A EZRD L, BE - BE0ER
BRIV, ZLTILALHOPIBRTEREIROOLND @ER D, 2001). £Z T,
AHF%E Tl 200 mg/kg, 400 mg/kg, 800 mg/kg, 1000 mg/kg, 1500 mg/kg, 2000 mg/kg
{KE D D-galactose DR EHDOBBHERELBRHALLL IS, WTh@BE~VRDNC
BELUERD LAEREVRRD N2 o 7=, D-galactose IZE#HD X 5 2B oEL%Z
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BlEBz aNhot=tEXbND. £/, BB TIISRBBROER, HERERIZ
LV EGEBICATRRRBBMET T 3. Z0-DEE, ROV, MK - EHHRES
DIETHBEFIC2D LELNTWSHER 5, 2001). 4 HiZ D-gal 800 mg/kg B T—FK¥
IR S =3, ERETHRICEWE L7-{Fig. 4 (A)}. D-galactose DIR5IZ & v Eiip
L DFREMRESIESRI SR o72b b, BEREEOREL, BHEHDETHR
DonpNeEZOND. ZORBRIZITHEROERL L.

& bIZ, D-galactose 25 L=< v RDRBHEBFEE T, D-gal 200 mg/ke,
D-gal 400 mg/kg, D-gal 800 mg/kg, D-gal 1000 mg/kg, D-gal 1500 mg/kg & (¥ D-gal
2000 mg/kg BED~ U A%, D-galactose ZEHKT L7- 13 B RICERZ L, EIEBOM
WAL, L, AR, RRRE, B, BIRONBEZBRELL A, REXROONRN 2T,
HE 228 R2-o7-@ER, BE~VADONCBICHET S L, WTFhORMSMLOES
L RISRE, L, APRE, RS, ff, BRICVWTEBRDONRd o7z,

D-galactose 2 5-L7=v U X & NC B~ U RIZBWT, #BHED CA3 sisHila L i
KE (Dentate gyrus; DG) OERIMARIIEE, HIRE L HICEREL, MianRMITAE
> TRX, RKBMEEIZBWTHLREUREOHEEMBRSERIN. K5 (2007) 12X
T, ZmHEE(eorRMRITE, MREL bICERL, MIRED=y 2 V/MEITHESEK
L CHBMMEZ PO L 7R, MROBMIZIAIE->TH 2. ZOMELIIEERXRZ, P
%, BRAES, BEBIELELZ LICL-TREZ S b, 2007). £/, Ao
THZ 5#kaA D-galactose DREEDEMEL L HITWEM L 2hro7. S I, BFKL
KR EIZEMIZIZ (Valenti met al, 2001; Petito et al, 1984). L7=H3-T,
D-galactose & BEfFEAR<, BBRERZIL-TZMME(LEFITEI LI LHETL, NC
B b D-galactose D EH b ZMMEE(LOMEHRSBE I NI=. £, TBERICB
WTIX 12 BEEEAL, SIFBISNERRENBCEHEINT, REOROBHET
RENRRARLBRDITTEMERDH D LEXOND Z L) 5, 1000 mg/kg D-galactose % 8
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HEERERT LT OELIREBABFREERY B 2o/ TOBRILINC BL it
BLTHERRDONRD o7, ML & b IR ENE, EESEHE, KE, BER L
V/MRERIRICH D = = —a U3 HES 5 (Raji et al, 2009). LA>L, D-galactose &5
HTRINOGOZLEEBHER SNBhofz. 61T, HMEMLOMEROFMS NC BEL
BTsL, 2<HN2L, BEOBENSERIHOTWE TRV EEXLNS. X
BAORBEBFBRROBRIIITHEROBRL —KL T,

L & HICHBOEBRERIN. DHICY RTRF L LW BREBRLEET IO
ITEBHIZZLBHONDE (RED, 1998). 12 A~V ROFBETIIMRESEA, Mk
NEFELZERIEEZRL, 24 AU RO TIIHRASELWWEEL EhRbxzRLE
(Uddin et al, 2012). MfhE & bIZHRE S R T LBGREELER L (Nikolich-Zugich
et al, 2005), REf#ED B VU /BRI 5 (Johnson et al, 2002). Fi=, ~EY
7V 3 EICHREEECHBIARER ) B Y VMR USERHICIEE L, LTI
L & HITEMERT (Masuda et al, 1993). MiCidinEs & & bICHIAILR, 2SRk
KH$H D (Janssens et al, 1999). ML & bIZB/MEDRIKRENIRD, REE HLEHE,
FHICEELS LEROER LA T 5 (Glassock et al, 2011).

D-galactose #5HD~ U A TILLE, I, I, BEEBORBFRENBRD LR
Dof=. MRRZAHBRICERL, NCHLENRD bhih o, REREOMIEIIHE
fagn3 R L, BEEE L RIEBEORARIL- & 0, AEREOTS AR L HFEERIZRY,
MREBLRR oL, NCBHLENBOLONRI >, EOBRED 1 DIXFHFED
HREL—EHLTEY, D-galactose 5D~ U REED BEHIEEDFNT T, FHAD
B Y U 3ERMla B3EEE S =3, £ < OE(LREES D-galactose 5D~ U R RIFITIL
#BH LM<, D-galactose TEMBELZTIDILBEYILE S PEBRIATWS
(Uddin et al, 2010).

UEDZ ExG, 12 @ED C57BL/6J ~ U RIZ 8 AREKAIIZ D-galactose (200
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mg/kg~2000 mgkg) ZEHRTH I LICL VIELEZFIERB I I ozl L2k,
Uddinn & (2010) O#HE LI, FHRIZEBVNTH., ZHETHAP T 200 #UE
D#ENH B D-galactose BEIZL HITHERET MERICBIL T, WEMEEZTET S
BEERRRLERS,
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V. %

%25 &8 I 4E% 7% D-galactose DR EBEZREILT 579, 12 BH D C5TBL/6J
RV RAZRANT, THERLREABBEERZ B Ro7.

FOFER, 200 mgkg, 400 mg/kg, 800 mg/kg KE D D-galactose Z#&E L=~V
A TR IARFERIETFMO R T v 7 AN —RIZBHE[EIHEERRR & 2R FEEFHED Morris
KEBEHBRIZIN T, BIBDETEZRE R o7,

200 mg/kg, 400 mg/kg, 800 mg/kg, 1000 mg/kg, 1500 mg/kg, 2000 mgkg &
@ D-galactose % #5- L7c<= ¥ 2 TiX HE REDHBFHEERITB VO TELOWKEH
ROLNIEA o7,

ULDZ 06, ITHEROENMET NVEIERTE 3 D-galactose D EIEIZONT
i, BEMICHEEEEZTETD LN TED.

39



B_E ZEEMEDIZ X 5 ELEE~ T XA SAM-PS DT »F

TA Vv TR

% —& T3 C57BL/6J = U R IZBiT B D-galactose IZ & 5 B{LETF NV DFRORNE
1To7=. ZDER, D-galactose HE5EH 200 mg/kg, 400 mgkg, 800 mgkg \ i
bITEIEER (Step-through BZBHEHEEER, Morris KKEER) IZBWTEEDET
WR& etz 72, 200mg, 400 mg, 800 mg, 1000 mg, 1500 mg, 2000 mg/kg
BREETHRFREERICBV TELOBELIBD bnih o7,

— 5, FB LERBOBEDOHEE > T\ 5 SAM ZH D SAM-P8 v R, #
FERFEORIEMEIZBWTER i/ (Flood and Morley, 1998). H&#IZ, SAM %
#ix Takeda 6 (1981) IZX > THREBAE S, BLLEELRLPTVWRIIO-TU R
(Senescence-prone series of mice) & E{LEHLRFID <Y X (Senescence-resistant
series of mice) IZ 43 7, BLUEELRTWVWERI DO~ Y X % SAM
(Senescence-Accelerated Mouse) & #34 &=, SAM ® SAM-P8 R5Ii3ZBMmAEREE
DERIZHT 2ENRToEBBEADETALTHY, FE, FHEL, 24 FEEAHY XA
DHAEREE (Miyamoto et al, 2004) 3 L UBMLR b L 2M (Farr et al, 2003) %71
T, ¥, BLER~Y X SAM-R1 iIHB L LTELORETHERASATWS. £Z
T, AFRETIE, EREFHHDOBESREZATT 2201, BILETLV~DU 2% SAM
R D SAM-P8 (iR~ U X & SAM-R1 B{LIBER~V R ZAWVWTRATHZ LICL
7-.

FHRTIIBE-ELERL LS I, XRFBFMDOR T v 7 AN —RIZ BRI EIERR &
ZERE EEIRARAME D Morris KKBRABREEA L=, 7=, EHEOFHEFEIIBEEGEEB X
UCEER 7 o —7BHEOCHRED 2 MEDFEE Ak,
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M-acetyl-L-cysteine (NAC) 13 ANEIFI % @& 3 2 BLBAIEAI L LT SAM-P8 <
U ADRBAEREL BELR F L A2 %ET D (Farr et al, 2003). £Z T, FFRORY
F47arba—L LTNACEAWSDZ &IZLT.

FETIX, FHS5HMHY (MTE) 2 ELRE~D X SAM-P8 IZRAOKSE L, XK
ESRITMOITEIER, I OIIT U Fx A Vv FHEEREIT E L CRAREDROERRE
KT ERL LUEER Yo —TEREOBREERY B oo /-,
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I. AR EHik

1. ER$HY

i3 10 BER D SAM FHED SAM-P8 ({KHE 23-29¢g) £ SAM-R1 (IK & 27-32g) fH~
U2z, = RIAASLC () L YAL, Normal control NC ; SAM-R1),
Aging control (AC ; SAM-P8), K7 4 72> ha—/, (NAC ; SAM-P8), Mulberry
twig extract 5mg/kg (5mg/kg MTE ; SAM-P8) , Mulberry twig extract
25mg/kg(25mg/kg MTE ; SAM-P8) @ 5 B2}, 1 7/ —VIC1RTFHFL, 1518
B OEREITo-. BYFRERITRIRM 23+ 2 °C, AR 12 FFR @ 7FFICH
B BRBARUT, R 19 FRIC B BhATICIEAT) ICR =i, RAERER MF AV = # LB
BIEWK LY7bFv7 (BAX SLC #) BREEHLZLOEER L. SRKiTAEK
THHIZREIE. R, KkE2E50, BRELHKEEZRBEREIL 7= (Figs.19, 20,
21).

BYOMAEFR X URY) BV IEHERELE CICERBWO T 7 ROERICET 37

A RTA NENRD D, BEFREIVERZESBTOL L TITo 7.

2. AR

HERARABHI P S~ RERS ) K VRBBINRZEZFIXATHS. ZBEEITSE
FROHBITRT I (M. alba ‘Aobanezumi’) D53 A> b 1~1.5m DOFfEie B R L7=.
BiX 2~3cm ¥ XICEIF L, #ipSE/. &RF v 71X 50+5 °C D 50% =¥ /) —
JZREL, 2K, 3EOMEE1To7/. 3 EloMtimEEhE, £EFEEFTXFREL
TEERGELZITo7. AERTIIRMAIN 5008 DREFT X AL HWRELRL, B0
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ni- 147.6g DN 5 —%—20 °C IHIREICRTFL, EBRICERL .
3. AR OHRE

15i8H52>5 5 mgkg MTE 833 L 1% 25 mg/kg MTE B (2B E/K CTIRAR L 7= Stk
H%EEhEh 5 mgkg KE/ARV 25 mgkg FE/BOHREE T 12 8MICE-> TR
ARE L. ROT 472y bo— LB IZBHEK TEBAZ L7 MNacetyl-L-cysteine 7&K
100mgkg AE/BDHREET 12 BMICE-> TRAVEL~. —F, NCE# L AC B
AEEEK GREELTE) # 0.1ml/10g FEH/A OKRERT 12 BREICE-> TRAK
BEL7.
4. AT v 7 A N—RIZEhRE6EFEER

EREBLFERIE—ZORT v 7RV —BISHHEHERLF L Th 3.
5. F Y RAKKKEER

EREBLFIEIFE—Z0TY RAKKBERLFIULTHS.
6. BEEEAEKAIE

EORBIIBEINETIIEIEBEBERBKREVWEEZ D Z LA TX % (Bhushan

ot al, 2005). FeHik 50% =5/ — M ARHIREE~OEMERBIBIC, WKS
(2011) 10 & > CHA SN BHRBERE (K1Y =7 —F 8B, ~VT 1777
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A Z—TL701) #@BLT, vV XAOEEOBEERKZAE L. Z OBEEFHINEDIC
Lo THERESNIZODOTH Y, BORSLEEDA/L EOBMERETE 5B TH
% (Uchidate et al, 2008). BEEEHIIfRH Y — v 2R LR MT (REEmMT L
BHEECRB - BE L —HICHERARY— 2 LEbOTHS) 2FAL THES
RET 5.

EIT, VP=FAT—TNANTIVRZHKEELTVIRICBLEZ 05N FFETY Y AD
SRR AR EEA L, RELE.

7. B S0 —7HEHEE (scanning probe microscope, SPM) DEIE

At (FB) F~VRAOEEROhREE U RAANY I TRE,LEIMFL, BERL,
Sy Py 7E—FEER o - TRMBELEER 7o — 7EME (SPA400, SII
Nano-Technology) ¥ L, BE LK. ABIEET —7THRES L — MIEEL,
SPM DORBIEICHY, 2R e L REBRTORE 22 HTEMIE T, K FE (X,
Y) icEETBHZ LT, REBREERL L.

8. #EtaHT

< ADEER Y, Step-through BZBEEEEER, Morris k2K EER & UEEERIREK

RIEERIZIBVT, JMP® 8 (SAS Institue Inc.) Z AV T, ST (ANOVA) #EZ

Rot-. 2B, AEENBDOLNEEIE Dunnett DFETHEZRE (Post-hoc test)
2RIRo7.
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0. &%

1. vV ADGE, KKERTERE

105 ~ 201 B THHEE (Fig. 19), RKE (Fig. 20), R E (Fig. 21) 0#B %A
R, ST (ANOVA) OFR, 5 BEMICEEREZIRD O ot

2. RF v TR N— FRIZEHELREESR

5 BED~<U R IBITHXNRRBECIBORE LTS 7=HIT Step-through EZH)E]
BEREPBZRo7- (Fig. 22). ANOVA DR, HEBRTT (Acquisition trial) TiX 5
HRICAEREREBEIRD ORI o 7. BAERTT (Post-shock trial) TiX NAC & 5mg/kg

MTE 8 ORIGER? NC # X B<HERZIRDH NI,

3. E Y RKEKEER

5 BD<Y RIBITHEMEREN LTS 7-HIZ, Morris KXKBEEREBZ oo
f=. PL—=VJ7HRICBITS 5 BOYURDT T v bF— 5 E TOEYHERR
(Fig.23), 7u—7F X MZBI}D 5 BN~ XD Crossing B (Fig. 24), FIHK
BOEE (Fig. 25), £ L T% Quadrant O#ER (Fig. 26) ZHREL-.

BRI 1 BEREHIST Yy hER—L~DBBORIGERNEHGEINIPREL
7L Z A, NCEIZEWTS,4,5,6 L 7HEBTAEREMIBD O (* P<0.05).

7ua—7 TR MZBWT, &80 Crossing [15043 NC BHIZ HLE: L THREICED > 7.

KBED Target quadrant DFHERZ I L& Z 5, NC B D Target quadrant #7E
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LMoo 2 50 Quadrant #HTEF (Quadrant 1 and 3) LV FEICHELSRY, FUT
4 7' a2 b —) B D Target quadrant #EFRN Quadrant 2 WEE LY FEICES
Rol-. £, 70— TR FOKKEEIZS W TITERHOEEN NC BIZHELTH

B Eo 1=,

4. FEOBREBEEORIE

Fig. 27 2R L7 &L 512, AC BOEHEEBEEITIIMOHLLEEB L THAEILES
(**P<0.001), NCE LY 31%m»of-. RPT 47 ar bu—igE L 5 25mgkg
MTE 80O FHEEEAEAN NC #OEW L VICEIE L. ZofE, RFhbmo
BREBRIZL D SAM-P8 v U ZADEDEBRENBEEICKRTEAZ L& R LE.

5. £&HE 7o —T7HHE (scanning probe microscope, SPM) D& %2

SPM IZ & BB ORKBER RIZ Fig. 28 ISR LI L )i, ERE@RVOB=ZKRT
MR GEE Y A X 1 XxY=20x80um?, Z(E &)=6um < HV)THY, HRIDL)ERV(D)
T@RUVE@»bENENEEH L ZREMZRBERTHS. Bk~ A0 AC #T
EBOREIIVK 202DF 2 —T 1 7 VO FIBEfRIG % = L{Fig.28 AC (a) and (0}, ¥
2 —F 4 7 VOMEEBRIZAME TIXAd - 72{Fig.28 AC (b) and @)}. F7/=, BE~V X
» NC #TIXFEEORENHRRNG 2 %73 5{Fig.28 NC (a) and ©}, ¥=2—7T 17
ILDREBRIRIZIAREERA TH - 7-{Fig28 AC (b) and (d)}.

B R&Z LIIREMEME 12 BIZE-> TRARE SN~ U RIIEEORIENE
Bmani-. #iZ, 25mg/kg MTE 8 THRBA L2BEBR ORI IX- & W RE 1 7-{Fig.28

25mg/Kg MTE (b) and (d)}. ¥£7-, 5mgkg MTE £ TlIFX 2 —7 4 7 WITR0FH A
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T, BZEN ACHRUNC B L HE < A2 5{Fig.28 25mg/Kg MTE (b) and (d)}.
EoIZ, BEDEEERIRY T4 7ar ba—ABHTHLERIN:. KEOREHR
Al T{Fig.28 NAC (a) and (©)}, ¥=—7 1 7 L OREBRIZIEA TH - 7-{Fig.28 NAC

(b) and (d)}. ZHHDFERIT, BEBEEROBRL—HTLE.

47



70 105 189 201 20
Age in Days |

Group

A Daily oral administration of saline Behavior | Hair
Normal Control Acclimatize .
Aging Control L Daily oral adminisn_‘ation of saline Behavior Hair
(SAMPS) (AC) Acclimatize (0.1ml/'10g body weight) test test
Positive Control Acclimatize Daily oral administration of NAC Behavior Hair
100mg/kg (NAC) (100mg/kg body weight) test test
(SAMPS)

L Daily oral administration of MTE Behavior Hair
5 mgkg (MTE) | Acclimatize (Smg/kg body weight) rest test
(SAMPS)

L Daily oral administration of MTE i Hair
?SS A::g;l;g) (MTE) | Acclimatize i Sny; kg body weight) z:thmor Ha

Fig. 18. Experimental schedule of mulberry twig extract treatment on behavior test,
hair friction measurement and SPM observation in the senescence-accelerated
mice.
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Fig. 19. Body weights in senescence-accelerated mice from 105 to 201 days of
ages. SAM-P8 mice (15 weeks old; male) were divided into four groups. The aging
control group (AC) was orally given 0.9% saline (n=10); the positive control group
were MN-acetyl-L-cysteine (NAC) orally at doses of 100 mg/kg body weight/day
(n=10); other two groups were mulberry twig extract (MTE) orally at doses of 5 or
25 mg/kg body weight/day (n=10). SAM-R1 mice (15 weeks old; male) were
normal control group (NC). The NC group were 0.9% saline orally at doses of
0.1mV10g body weight/day (n=10). Body Weight was not significantly different
among five groups by ANOVA (p > 0.05).
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AM-R1(NC)
'AM-P8 (AC)
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Fig. 20. Drink intakes in senescence-accelerated mice from 105 to 201 days of ages.
SAM-P8 mice (15 weeks old; male) were divided into four groups. The aging
control group (AC) was orally given 0.9% saline (n=10); the positive control group
were N-acetyl-L-cysteine (NAC) orally at doses of 100 mg/kg body weight/day
(n=10); another two groups were mulberry twig extract (MTE) orally at doses of 5
or 25 mg/kg body weight/day (n=10). SAM-R1 mice (15 weeks old; male) were
normal control group (NC). The NC group were 0.9% saline orally at doses of
0.1mV10g body weight/day (n=10). Drink intake was not significantly different
among five groups by ANOVA (p > 0.05).
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©
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Fig. 21. Food intakes in senescence-accelerated mice from 105 to 201 days of ages.
SAM-P8 mice (15 weeks old; male) were divided into four groups. The aging
control group (AC) was orally given 0.9% saline (n=10); the positive control group
was N-acetyl-L-cysteine (NAC) orally at doses of 100 mg/kg body weight/day
(n=10); other two groups were mulberry twig extract (MTE) orally at doses of 5 or
25 mg/kg body weight/day (n=10). SAM-R1 mice (15 weeks old; male) were normal
control group (NC). The NC group were 0.9% saline orally at doses of 0.1ml/10g
body weight/day (n=10). Food intake was not significantly different among five
groups by ANOVA (p > 0.05).
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200 A

AM-RI (NC)

AM-PS (AC)

AM-PS§ (NAC)

AM-P8 (5 mg kg MTE)
100 1 AM-PS (25 mg ke MTE)

Mean step through latency (sec)
b
<
L

Acqusition trial Post-shock trial

Fig. 22. Effect of mulberry twig extract in a passive avoidance task of
senescence-accelerated mice SAM-P8 mice (15 weeks old; male) were divided into
four groups. The aging control group (AC) was orally given 0.9% saline (n=10); the
positive control group was M-acetyl-L-cysteine (NAC) orally at doses of 100 mg/kg
body weight/day (n=10); other two groups were mulberry twig extract (MTE)
orally at doses of 5 or 25 mg/kg body weight/day (n=10). SAMR1 mice (15 weeks
old; male) were normal control group (NC). The NC group were 0.9% saline orally
at doses of 0.1ml/10g body weight/day (n=10). Mean step-through latency of
acquisition was not significantly different among five groups by ANOVA (£> 0.05).
Mean step-through latency of post-shock trial was significantly lower in NAC and
5 mg/kg MTE group than in NC group (* < 0.05; *** P < (0.0001). All values are

expressed as means +SEM.
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60 -

JAM-RI1(NC) *k
20 4 AM-P8(AC)

Fscape latency (sec)

AM-P8(NAC)

10 4 - -SAM-P8(5 mg kg MTE)
JAM-PB (25 mg kg MTE)
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Training session (days)

Fig. 23. Mean escape latency of Morris water maze training session. SAM-P8 mice
(15 weeks old; male) were divided into four groups. The aging control group (AC)
was orally given 0.9% saline (n=10); the positive control group was
MN-acetyl-L-cysteine (NAC) orally at doses of 100 mg/kg body weight/day (n=10);
other two groups were mulberry twig extract (MTE) orally at doses of 5 or 25
mg/kg body weight/day (n=10). SAM-R1 mice (15 weeks old; male) were normal
control group (NC). The NC group was 0.9% saline orally at doses of 0.1ml/10g
body weight/day (n=10). Mean escape latency of NC group in day 3, 4, 5, 6 and 7
were significantly lower than the NC in day 1 (* < 0.05, ** £<0.001). All values

are expressed as means + SEM.
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I__zki:.x__
I._zk_:‘:L
2 1 [ JAM-RI (NC)
JAM-P8 (AC)
JAM-P8 (NAC)

/AM-P8 (5 mg kg MTE)
JAM-P8 (25 mg kg MTE)

No. of center crossing
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Fig.24. Mean number of center crossing of Morris water maze probe test. SAM-P8
mice (15 weeks old; male) were divided into four groups. The aging control group
(AC) was orally given 0.9% saline (n=10); the positive control group was
MN-acetyl-L-cysteine (NAC) orally at doses of 100 mg/kg body weight/day (n=10);
other two groups were mulberry twig extract (MTE) orally at doses of 5 or 25
mg/kg body weight/day (n=10). SAM-R1 mice (15 weeks old; male) were normal
control group (NC). The NC group was 0.9% saline orally at doses of 0.1ml/10g
body weight/day (n=10). Mean numbers of center crossing of AC, NAC, 5mg/kg
MTE and 25mg/kg MTE group were significantly lower than the NC group (* P<
0.05; *** P< 0.0001). All values are expressed as means +SEM.
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Fig. 25. Mean swim speed of Morris water maze probe test. SAM-P8 mice (15
weeks old; male) were divided into four groups. The aging control group (AC) was
orally given 0.9% saline (n=10); the positive control group was
N-acetyl-L-cysteine (NAC) orally at doses of 100 mg/kg body weight/day (n=10);
other two groups were mulberry twig extract (MTE) orally at doses of 5 or 25
mg/kg body weight/day (n=10). SAM-R1 mice (15 weeks old; male) were normal
control group (NC). The NC group was 0.9% saline orally at doses of 0.1ml/10g
body weight/day (n=10). Mean swim speed of AC, NAC, 5mg/kg MTE and
25mg/kg MTE group were significantly lower than the NC group (***P< 0.0001).

All values are expressed as means +SEM.
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Fig. 26. Mean time in zone (%) of Morris water maze probe test. Quadrant O was target
quadrant (platform existed quadrant). Quadrant 1 was the left quadrant 0. Quadrant
2 was right quadrant 0. Quadrant 3 was existed oppositely in quadrant 0. SAM-P8
mice (15 weeks old; male) were divided into four groups. The aging control group (AC)
was orally given 0.9% saline (n=10); the positive control group was N-acetyl-L-cysteine
(NAC) orally at doses of 100 mg/kg body weight/day (n=10); other two groups were
mulberry twig extract (MTE) orally at doses of 5 or 25 mg/kg body weight/day (n=10).
SAM-R1 mice (15 weeks old; male) were normal control group (NC). The NC group
was 0.9% saline orally at doses of 0.1ml/10g body weight/day (n=10). Mean time in
zone (%) of NC in Quadrant 1 and Quadrant 3 were significantly lower than NC in
Quadrant 0 (*P < 0.05). Mean times in zone (%) of NAC in Quadrant 2 was
significantly higher than NAC in Quadrant 0 (* < 0.05). All values are expressed as
means +SEM.
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Fig. 27. Effect of mulberry twig extract (MTE) on coefficient of friction of mouse
hairs. NC, normal control (n = 5); AC, aging control (n = 5); NAC, positive control (n
=5); MTE at 5 mg/kg (n = 5) and 25 mg/kg (n = 5). Coefficient of friction of AC group
was significantly higher than that of the other four groups by ANOVA followed by

Dunnett’s test for multiple comparisons (**P < 0.001). All values are means +
SEM.






I E%

R&E (Alzheimer’s disease, AD) X&E#HE DIFELT DFRED—D THREAMZRIGHEIEK
BRAEIN TV, ZLTERIN TV ARERERDTHRBRDIFZ LEBHERAZ b -
TW3. Lo T, BE L RWBIERAMBRWHRML T L IBRIEEZBRRET 5729
WCRBDEEEAT 2RIV OERZED TV S, I, BEOTEIIHRR
WA, BMLBHIEFE L TOMBRBEDT ALY A v —iK, MEUBRIELERE, B7 30
A RoOkEFEZEET S (Sierpina ef al.,, 2003). VAL DEBERSD I LT I VIidEEB
BMLZHE L, MBEMER b LV R ERREREERAT, BAEOTFPHLEMCEAINT
VW% (Butterfield et al, 2002). > =¥ (Polygonum multiflorum) =% ) —/Vi
HIIOREBEFHEEZEB L, ¥8, BN ZRETS Z L 2F¥ LT 3(Chan
et al, 2002). EEERREBRTiXv 7 3 99 ¥ 7 (Salvia officinalis) DIEMIT AD BREEH>
SR EEDIRRIZEDTHD Z L RALNITR 7= (Akhondzadeh et al, 2003).

Blt, 2 OEOHHMITIZ(LIRE SAM-P8 ~ v ADFE B BIERESH DikE (Shih et al,
2010) 2~ L, EROMHEMI LT EF L) o RFF5—+F (AChE) & 7F Yz
Yrx 275 —+¥ (BChE) OEEARBEEIN, TLAYNS < —ROFERIGHEL
LTHFEEINTWS (Kim et al, 2011). 7z, FEOTFRIT IaA K AP 42 D
EMHEER 2R L7 (Sugimoto ef al.,2010). & HIT, FE S HH B L -
Oxyresveratrol (OXY) I3BMLR F U RZBERT 5 7= DICHRRNAELHE & L TH&E
HREHERDFTREMES TR E N TV 5 (Chao et al, 2008). FFD—FE Dorstenia
barteri DEE L /IEITITARIE L FRIERABER I N, /iy IIIEmMEY L 0 iEHE
D@ E EN TS (Omisore et al, 2004). FD—F& Morus macroura DRFERER O
T & ) —/iHH» 5 IXBN - HEL Diels- Ader B {HIMEFHRILEMMBRE SN

(Dai et al, 2004), b 5 1 >DFE D—F& Morus yunanensis Koidz DRE#E D 5 )
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— L RBHI I IR & 30 72 LA IE Diels- Alder BMAIED 7 5 ) 4 KRAZSH
TV % (Cui et al, 2008).

UEDZ lind, =& 7 — Tl L 7-WEICIIRRIE, MBLHENEBICEEHh
BY, BAEOTHLIBRIIH FTEERHZLEZOND. —F, =% ) — /Y
DBRERBEMETHY, BOBREOERTIEMICY A—VDLRVEROBRICER
BHs5. LHrL, REALLTRIAINTWDS 50% % /) — /L iitiis—% /) —/ 4l
HICEEIL, 888, RV T7=/—N, ThhuaA R, TIV8, &2 IVERYDE
REREBREEDEOHMUBTETHL L EXOND. £Z T, SAM-P8 E{L{EE~Y R
WS 50%— % ) — Vit E@ORE L, BMEREHET 0L I Mo T
Iz, EOBRIIIRFAE LR E ZHEBOBUEPR O o2 h o7, BERBHMTIT
ZEHIFEE, EBHA, KKDFEMETZEZRL TS (Gage et al, 1984). FHFFE Tix
SAM-P8 Z{LiEE~ v RDOZEHFEE, EBHFARUKIkEES SAM-R1 EFZ{L~Y
ALVETFTTHZLETRL, ITEERORAD SAM-P8 vV AT TIZEILL TWD
ZLEEBRLNILE. —F, FED T0%MmHMIL 15 AR 500mg/kg & EET/S—F
IURETNIVAD R—NRI B =—a—n V2 RET D LBRIATND
(Kim et al, 2010). &HFETiZ A~DRERELZEE L T, SAM-P8 v RIZ 5 mg/kg
& 25 mg/kg EB T 12 BMBSE L TR L 2 A, WRRBIEASRD bhiedho e,
f>T, BEDBE L BENERMT 2LERHB LEX LIS, ”

—%, BlLL L b IZRIBERET T 20HTIERL, BMHOEHITELBREELTWVS
tEzZLND. EORESL, REE, BEiIEBLBEICMAETS (Trueb ef al,
2009). "HILBOBKEIIEKLERNLTES. ERIMNEOF2—T 17, RED
AVLTF Y IR, BLBOAT 20 3BIOBRINTVSD (FFES., 2001). SN
BMER b L RCHE LEL A —VIC L ) BRORERGSCEBOICEMESF 2R X
n, BRANEDOX2—T A7 VHHEEL, NWBDOaVT v 7 RAOKGPRETETHE
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REOCGNRBRDONDZ LT D (Kiso et al, 2009). EELRA ML RIZE D AT =
JAPBEETROBLERL, BRO 2V T v 7 A 7=V AROSESAFICHED
L, BE»EN 3 (Trieb et al, 2006). *7-, BREHIIZONBOX2—FT 171 D
WEEZRL, ¥2—T A 7 LOBREBKEVIZEY, BEEENSKEVWEEIHLZLNT
& % (Bhushan et al, 2005). L T, EZ2REOMESIIFML L bICARICHEMNT S
(Jeong et al, 2010). £Z T, vV RAKERENDF 2 —T 4 7 LV DREEZFHRD1-0,
BEEAROVNE L EEM 7o —THMED BBL Lol ZORRIT AC HOE
BRI ZICEL, BPTF 4T av ra—u#E L 5, 25 mgkg MTE BE0BEBZEIT
KEZ NC #HOEWL~VICEIE L. EEREMBEOBRRE RIIEBREHOBRL
REIC—HLE. ACHOEKERTEIIXF2—T 4 7 ADBHBEL, BRERLE. RLX
S BRI MEBREOEEZTHLRFMARME (AFM) THE Shi-. AFM OE{§H
FHNRE TS, FTHERX 2 —T A 7 LVEHALGHICL, REHEIRET L= (Jeong et
al, 2010 ). AR THOMZR-EHERAL, ERFMHEHORAFBIZLY
SAM-P8 =V ADEENENKBIN=ZLTHY, ZNIEIMDTOMR LS.

BRER P L RIZBEOBLICEERBRFZRZL TR LW RENRHS. £L T,
MBI EIIZOR L B1%E TE 5(Trieb ef al, 2009). BGEDOREIZL Y LT
& ) — %I maclurin, LF »(rut in) A Y 7 =) kY v (isoquercit rin), L
AT bk a—/l(resverat roD R € U ¥ (morin) S EH L, RAMBILHEDF o o)
—FOMmFIF L 42> Tvd (Chang et al., 2010). FD—F& Morus nigra DB & 5D
T 7 ) — VI IIEN - B EA © OXY & mulberroside A BEHFIN TS
(Zheng et al, 2010). AMEMRRTHDIT I ADEEDHEUBEA I =X AL L TEK
FHEHICER I N —HONBEHENERALEIOND. %L, FHE 50%=
¥ ) —VHEBICE EN D2 EBREENEO BRI ORER LR LS 2%
SOOI THILNERHDLEELOND.
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V. =

BHEED 50%T Y/ — LI BIT DT o F oA v S BREERRRITT 572912,
SAM-P8 (L~ v AiZ 12 AMROKRE L, RIENEDRDO-ODITHERL, £
BUREDROOOBBEFEMB L VCEER 7o —THERBEIC L IBREREZB o
7-.

TORKR, A7 v 7 AN —RZEHELORFELE L € ) RKERIC X 2 ZEMLE
EFUETOIDRNBOONR o7, EEUEDNEBHALN o7z, ElkwD R
AC BHOBEBRETEIOBRIVAERICEL, RYTs7ar ba—LBL 5, 25
mg/kg MTE B DOEEFEIZIZIENC B0 WL~ TIZEE LT, EEREMEIC
L2BREREIIBEBREOBRL —HL. Elvv R AC BOKEBIF2—T 17
ABED THRER T, WL O DORIBRIABE Shi-. Lo L, £REMHMERD
#5L71-SAM-P8~ U ADEENEIIEE S h, RiEITABE LHBR OB ETL,
BARF 2 —T 4 7 ANBEINZ. UEDZ 00, EEFMHYOROBRIZL -
T SAM-P8 vV ADBREDHOUENBFEHINDZ LEYDTHOLMNZITHI EMNT
7.
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WEEE

EHFMOMEME & bIZAABREBEAHRALRFE L RoTW5. XEEZHAERIC
& ¥ 2000 45> 2030 EDREIC 65 UL EDOEEHEOBIRIZT 7 T6%M 5 12% % T,
L7 AV LT 12.6%05 20.3%FE T, T—1 v 8T 15.5%0 5 24.3%F T, HRAFT
6.9%H> 5 12.0% X THML, F72iH 2000 ££0D 420 FAH S 2030 £F TITH 1048
ANIZHINT % L FRIShTWA. ML & HIZREROZRERMORTUC L LN M E R
R, BBAE, BRENH S (Akushevich et al, 2012). # 5T DFRENE R #HEEIX 2000
£ 2500 5 AN 5 2030 D 6300 FA~L, & HIT 2050 FD 118 1400 FA~DIH
MBHEEIN, RAamHEREIEBRRLETHEILEXLLNTVS (Wimo et al,
2003). BBEFEDHFRUIFEIZT VY A <w—¥R (Liu et al, 2012), MEHHR (Lee et al,
2011), RIGAMERELGRAAE (Burrell et al, 2011), /38— Y RR5&E (Barcia et al,
2011) D 4FEERHD. ZOFITIXT VYN, v —RBREE DR L — BB TH
5. SHEHETRMEDOTRIIH RO L AXERICBIT2EEL RoTWV3.

S¥ET, THLIEREORRIIBMER, BRERDOIRBETITOATNS. wU X,
7y b RAWTED - BREZFMT 5720, THERBTRITRL R-oTWVWS. ZEIRE
BERETHHEVSD LS L TEBBHORBIEA LT 5 (Drago et al, 1990;
Pitsikas et al, 2005). XENEEERIIBMONIRELRIELTARDFHET, HOES
LELBboTW5 (HAED, 2007). I CTEETIX, RT v 7 RN —RZERE
MERELER L. £z, Miwe & bICERFEE L RIRENBER DN 5 (Gage et al,
1984; Aitken et al, 1989; Nabeshima et al, 1993). % Z TAIFIE TIXEE - Li&iEH
T 5 ) AKKBREREZER L. ZHRNFETERIES Klur et al, 2009)iZ
BE5LTW3. i, BREOWINKE (DG) BRI 1XXARFET O B48) 258 % HlE
LT\5% (Kheirbek et al, 2013). —J7, KIMEE i35, ES), Rai L omiExr
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Hl# L T3 (Momjian et al, 2003). - TAMFETIZX, FEIELEL B2 XMW
BLEREILHWT, RERABFREERLIITLTITo 7.

L4, D-galactose DR GIZ &5 BEIEET L OE/ A FEZ P& LT 200 #eL L
H|EIN TS, LA L, D-galactose DEREENEFHEABE 5. AHETILRMET
W& ERLT B7-HIZ D-galactose D ERIZHOWTEHMRET LM, ETALE2EE TS
D-galactose DB EBZBAOLMITEHZ ENTE o T-.

AR L R D& L L T, D-galactose 50 mg/kg #%5 B THEE O C2 HiAHINE 1118
&N T3 (Zhong et al, 2009). D-galactose 150 mg/kg &5 & TO#EE DHEIEM
JaMHIRERGED 2 TR EZTRENTVWS (Zhang et al, 2008). D-galactose 150
mg/kg &5 &IZ X 0 BE OWIKEBEAIAIG L SR OBABL L2 L, T Y RK%
BORL—= 7 TIRT Ty hAR—LA~DEBRBFRAAEN ERRESA TS
(Tian et al, 2011). LA L, ZhbOHEIH > 72~ Y XL ICR RZHftdH D\ ixPED
Kunming vV X2 Th Y, ZHFETEH L 7= C5TBL/6J Riff~ T R LIZR 2D LD,
FMIZEDBNHEETHILEND 20b L. F7=, D-galactose TEELA kL
2EERTHBEDLZV. BlxiE, D-galactose %5 L7- Kunming =7 2D, FF
%, BWDOR—1—FXY FFT 4 RL5—¥ (SOD), FNEIFARVAFT H—F
(GSH-Px) EMPBEIET L, BHABRILEHD~a VT AT F (MDA) BEE
(CEM L (Liu et al, 2009), B{LRII NS F A LH 25 —EHEEL - (Kumar et
al.,2009). D-galactose D5 TE{LA kL 2ADYBILEFIEE Z L, RIEOHE Ll
JAEETEBELTVWARWVWEEZOND. AWETHEA L7 C57BL/6J Rt~V A~
® D-galactose |2 &2 Z{LERDOHRERNE T, HEHOBREND—>T 20 Bl D
C57BL/6J = U 2%t L T D-galactose 100 mgkg % 10 BERE L7- &R, ZMEN
NHEEIN TS Yoo et al, 2012). LA L, ABFFEIZMER L~ C57BL6I = 7 R 1%

12 BT, BB TERERENSREIN o 7- 1 DORERIZR N L
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EZz2b6h5. 1,200 mgkg H> 5 2000 mg/kg ¥ T? D-galactose DI EIZBW\TDH,

BICEDLIEE L KIMEAOHMBRHIMOBRENTEREIN o=, LD Z b,

aul

BN 7 VE S VBHRROEZFMEMIC BT 2EEZ AET 45 £ T, D-galactose
LARBMETNEEROEEM LR TN TERDST2Z E0b, v T ARK,
Bz EOREVRASHOCERINTILENDHDI L EZIOND.

—7%, SAM-P8 vV RZ7 IuA K-8 D@RELE, —=a—u DK, F)A—v
2, a) R, FELREES, B0 Y XLME, BLOBELR LoREERDL, X
Ay, TAVA, BR, hELR EEEIZED o2 BRIk S h TELRE~Y X T
% % (Morley et al.,, 2012; Femandez-Gémez et al.,, 2008; Gang et al., 2011; Tsuduki
et al.,2011). RIRFM & FIA L 7= SAM-P8 v v R Diix B <@MENZ Rah T
5. 1Y /) % (Magnolia obovata) OB THBEFNICHKTE<F / u—L bt/
XA —NABMEICAE) FE ERBOEEFLWET L LNTREN TS (Matsui et
al, 2009). HiBARDAY Tv—7a 7 b7 = (Persimmon oligomeric
proanthocyanidins) IIFMEREZFEHL, HBLAL LTOFLERRARM THLZ
LEFEm LT3 (Yokozawa et al, 2009). A £ /LY 5 — (Spirulina) (3HELHE &
LTAB #o7BOEMLBLIRE 28R4 2 (Hwangeral., 2011). ZD L 512, #f
REEDZEL OHYEIROFELME IIMMEBBKELZ T LT, B LWELEE
WCSOERDORAAB I THIRRIITBART v FxA V0 7 U BEN I TE .

¥7z, Invitro EBRE in vivo ERIZRRRY, Invio THRMEEAHER SN TYH,
HFLD in vivo CIEMBRMEINZRTII2V. BOBREZAL, HILEBERRBLV
MEFERRD/SNY 7T—&2F T, S OICMIEMREMZ @AY 5 2 & THEMEZRET )
EIDIZOVTIREL DENE-> T3, o T, AFRIERFHMEMIZONTHE
AER THEZCEEEIC OV TRETL .

TS 50%T ¥ ) — it a SAM-PS =0 RICERARE L= RICBV TILRIE
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DHEHRPBD LNR2H 21203, (KEOEBRROMTL O, KEEOUENRIHA
Lk, EERTo—THEBEOBERFRRE L —H L. REFMEMICIIBEOER
THREROREREELIRDON, ROANRTSTRAOILHESORENHAFEND. L
L, HlH®A 50 BEEMATOEBRE XS % OBRETH 5.

UEDE S BRFRT 7u—FIc kY, BEHOI VBRI VBE2EULREEMERBER
mbk FD QOL M L% B L HEEMRMORREIL, RWICHIFTEILDLEELXD
n3. HICEARICBIT 2EERLEROERICL Y, BRERZROHXIIEE L -RE
THY, T L TREEVRREZFZM L LERRRAELKRE AT Uy LB HL
TBEY, BRRICL DT Ta—F LEDERPIOICBHT AL TG D &M

TEDLERD.
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