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HEEOBEELIZEN, TN, v —FINEL R EESRE L 2> T 5, YIFR=E
T, 7Y A < —FEREORMEREICIBE LY VIEENEFEICEEL WS 2 L
FRHEUE (1], @Ftb) VIEE AL < S0 bRMEROBMIL, Mkl Ao —o
B~ DB RBEREEDER T A EEI L, 7Y N, v —F{R EDE{L
PR FAE DRIECHEITICEN D L ZE 2 bz, £ 2T, RIMEREEASE @B L % FiH|
TEHRMEDEHERL, BMERTHuT /A FEROEIMELHER L 2. &
b2, & MRIMERDO AT ) A4 NOSHEZRE L, @EEZEORMEKICLT A 72 L
DRI T ) A4 R (Y R T 40) BENZ EEZASNTLE [3]. BBFZETIL.
TV NA = —RBEIZBT HRMEER LY VIEEOREORIEL | ERA 5N T
WRWRINER v /A4 K (&L IZx%Y
v hT7 4N EOBMBHROMRERZ BHY
L7z, &5, RIMEROBER L (E1k)

%EG:%E Liiﬁi [5\ ")?"H—\/ ]‘ 7/( /l/?% o Astaxanthin
B DOENE % in vitro RER, ~ 7 AFBR. WOH
BLOE NRBRTHLNZL, TN

HO Lutein

A < —RIZBT HRMERF Y F 7 41
DEBERORAZ B LT,

—F. TIINA 2 —IRDOENRIBEETIREZEES LW W=D, BEIZTES
REFEMTDHDIENEETHDHEZEZONTWVWS, LERST, TAYNA %
BRERFTMICRA TEDA NS = —BROLNTVNE R, TV NA 2 —FHD
EEDMIEATEOINNS A= — T+ HICRRINTELT, HFrLWT o —F
BUELSHTWS [4,5], & ~OENIZIZH 1000 D microRNA (miRNA) DFFTE
DHOEND X IR, ZOFNRER~—I— (ELITE~Y—F—) ZRHEED &
THRLPEENETIHDO LN TND [6,7], TNETIZTAYANAL v —JFHRBED
miRNA HIEFITEEITIT L A S (MFOREFITEE®) . miRNA OFEIEHE%
BEIELHZ LT MFPHERER»OF - NA A ~— T —% RN 5 AlREtEr &
5. & ZCABF TIX, miRNA ORIEFEEZFELE L, MFOMEHERI 6. Ty
NA 2 —RDORHHER - FHICETHFHNAM A~ —DREZBE LT,

Fig. 1 Chemical structures of astaxanthin and lutein.
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BIEH TAYNALA—IRIIBITARMIRF V> b7 4 VOAEENES
B1E TAYNA—RICBIT3RMRENLE haT ) 4 FOBZK

[E®] 7T vyong ~—9R, RMERISE R, T oT /A NOMARBEROMERIZHE
T, ERMBENTWRNWT VY NA v —JF{BREORME v T /A Rk, &<z
XY b7 o EBER LY VIEEOEMREMR, BEF L ORBICEERIFE-N, Zh
LOREHALGMNILEL Y & LT,

[FEl T vy g ~— B (B 15 4, &M 13 4, 7441 7% CERHAEHERRZE) , BMI
(Body mass index) 22+1kg/m®) & . ZDEFEE(EE (B 13 4, & 154, 731 7%,
BMI 23+1 kg/m?) OFRIMEKE MiEDH 0T /4 K (UV-HPLC ¥) ., @B Y VHEE (b
FEFRH-HPLC &), © ¥ IV E (8J-HPLC {E) 2E&EL7-, AREBRIIHEILKE
= & DL FBFFE TIT o,

[ER] 7AYo g ~—REREORMEKTIZ, BEIuT /A K (bTA4>, BT F
Yo Fr B2 VT hRFUF L) BEEKD 90%LL EE D, ZHIIERF ORI
EBhoT ) A FEREFETH SR, TV, v—REFHF TIIVThORME Y
07 /A4 NEELRFEEMBEE ICHAEMET Fig.2). < ICKRMEROEEI 0T /A
RCTHAHINLTAVDERTRELNWZ EE2BDT-, TV NA < —FHEEORMERED
BE LY VIEEIT., FEICHEVEI L (Y23 83+14 pmol/mL packed cells) . &% B R
FICHARIEEETH o2 (Fig. 2), RMEREOEEELY VIEE ENVT A VREIXY
BT 52 ERBALNE o7 (Fig. 3), MIEOERLY VEE L MFDOLE X IV E
X7V NA v —IREE L REEEREE TEIIR»oT, UEXY, FRlnEkoFEE S o
T/A RTHDNT A PROREDOBBRCIHIZFS L T\ D LR ST,

A B
100 50 100 r
b
Control subjects (O) (n=28)
80 b 40
= 80 B rs -0.48, P<0.01
= ]
= = g ]
< 60 = 30 °
a b b g g f K
= 2 o AD patients (O) (n=28)
£40 S 20 ’é B [n]
b = =) rs-0.45, P<0.01
a a S 40
g
0 & FOR
20 1 - s
Q
220 o8 1 < o
0 0 °
PCOOH PEOOH PCOOH

L ) 1 )
0 100 200 300 400

’7 [ Control subjects O Mild AD patients M Moderate and severe AD patients PLOOH (pmol/mL packed cells)
(n=28) (n=14, MMSE score: 21-25) (n=14, MMSE score: 0-20)
Fig.2 RBC phospholipid hydroperoxide concentrations (A) and RBC Fig. 3 Correlation between RBC phospholipid
carotenoid concentrations (B) in AD patients and control subjects. hydroperoxide and lutein concentrations in AD patients
Values are means + SE.  Difference is considered significant from and control subjects (N=28).

control subjects (P < 0.05).
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BIEHE2E TAIYNA—RKIIBITBRMERBILE DT ) 4 FBEET OB
HEAEPRIZBE T 5 in vitro RBR

(E%lﬁ$\7*m4HSMB7»VA47~ﬁ%®®UkO)ﬁmﬁ¢’ai
NDZENELMNIR>TETEY [8,9]. AP OIRMERIZKT 2 BB OV T b Bk
NEZNIBD TE WD, RIMERIZILE LT AP 1. RIMERDOFRERLEHE & Bl &
HDHZENREZN [10]. ABBFE 1 EF 1 HTHRER LT VY NA v —HEEOR
MERDOEEE L Y VAEE OFRERC, FRMERERE DK T OER & 72 2 FIaeEnN#HE I,
% Z T, AR TR, AR DRMBRIEDIBELICEH G L TCWANHALMNIT A7
vitro RER THRIMERIZ AR Z LB L, ZRMERDIBEERLY VABE L i E ChH D u
T/A RERETHZ LT LT,

[5E] in vitro BR T, EEFRMERICEAF AL L= A (0~10 uM) ZALFEL
PSR LAEEBELE L HIZ, 7r—HY A M A—F—CLVEEEZHE L, &
WHERMER~ AR (0~10uM) ZE L, @ELY VAEE. »u7 /A K% HPLC IZ
FUVEELE,

[ & )in vitro RER T AP EFEERMERIZANEE U, LE SEMECTBR L= 25,
ABIRMERDFEIZEE L, FRMERDEENFED bz, ABORMER~DILE RS 7
0—H% A MA—=F—IZXVHRET S L. BEKRGFHDOREBIEFIICES L T\,
WIZ, ABZALER L= RIMERDBEE LY VBB a7 /A4 RERIE LA, Tv
INAw—RBETR NI ICEBY VEEEEFEMNML (Fig4), huT/
AR, EWEZFYF UM T4 VEBEIIETL W (Fig.5). A7V —F Vb L a %
AL, MlaOEE, IBERCZ VX7 EOBBREZFI SR T ERMONTWS, AR
TR EMERL TV D 2 N BRMERE RS ICEMATRETH D720, AR 2SIRMER
DELIZEFES L TWD LE X b, FRILEREA~D ABDOILFEIC L DRMERD E(L (R
MERDOEMLCREE, FEBEMLOTTHE) 23, MKl 4o P—0E(l, RIMKOBEFIE
WEEN OIR T, ARMERD M NS I X A MIROBLZSEEZ L, 7T/
A 7 —RDOFEIERCHEATICEN D —OOER & 72 A R[REMENRE 2 ST,

120 PCOOH PEOOH PLOOH 100 Lutein  Zeaxan B-Crypto o-Caro  B-Caro  Lycopene
. . a + thin  xantin | tene ! tene
) I ' ! i !
3 3 b
3 33 60
- H
i E 40
=° ]
£ E
20
0 PBS 1 10 ‘l‘ 10 PBS _1 10 1 10 PBS 1 10 \l‘ 10 (uM) e lBS 1 10 110PBS 110 110 PBS 110 1 10PBS 110 110 PBS 110 110 PBS 110 110 (M)
AB40. TAP42 AB40 TAP42 AB40 TAp42 ABAOABS2  APIOAPA2  APAOAPE2  APAOAPA2  APAOAPE2  ABAO APA2
Fig. 4 AP40 or AB42 induces membrane phospholipid Fig. 5 AP40 or AB42 induces membrane carotenoids decrease in
peroxidation increase in RBCs. RBCs were exposed for 12 hour RBCs. RBCs were exposed for 12 hour at 37°C to the indicated
at 37°C to the indicated concentrations of AB40 or AB42 and the concentrations of AB40 or AB42 and the levels of RBCs
levels of RBCs phospholipid hydroperoxides were quantified. carotenoids (A), and RBCs tocopherols (B) were quantified.
Values are expressed as mean + SD.  The determinations were Values are expressed as mean = SD.  The determinations were
made from 3 separated experiments. Means with different made from 3 separated experiments. Means with different
superscript letter (a,b,c,d) are significantly different (P < 0.05). superscript letter (a,b,c,d) are significantly different (P < 0.05).
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BIWEIE FOROBMFIEDOT-DD I T ) 4 REROERMEIZEST Sin vitro.
<~ U R, BXOt FRE

[EM] B 18F 1 ECT ALY N, v —HEFORMEROEEE(LY VIEEDOEREL .
RIMERD a7 /A4 K, EIZFY U RN T4 NVBEOKRTEZRAL NI L, F1EE2
BT, in vitro BRI XV . APHRMEROIEE BRI E huT /A4 NBEOKT %5]
IRITZEERH LA, £ 2 CARFETIX, RMmEROEEL (&) BhFILICEER L
RS, XY b7 A NEROFENEE in viro RBR, ~ 7 AR, BLUt MNAB
THOLMZ L, TN =—FIZEB T HRMEKRT V> b7 ¢ L OAEFRRE O AR
B L,

[F) inviro BB T, BEEZBRMEKSHVINIXH 0 b7 4 V2S5 S -RMERIC
ABEALEEL BB X AEEBERL L b, B VIEE LI e T /A4 REER
L7z SURIINT AV HDHWVNET AZ XY F 0 (40 mgkg/day) % —EFEE 2 .
FO%IC APEREINER L, RMEOBEMLY VIEE, hoTF /A FEHIELE,
XY R TANDOY T Y AN (TAZXYF 2 0~12 mg/day) ZREFHEIC 128
W&z, RMEROT A Z XV o5, @EELY VIEE. ABEEELT-,

[ER] inviro BB TAPEXY U b T4 (WTA Y, TRAEZXHUF V) 2Hb
NDUDEDRMERICAEST 2 &, ABOLECIEEBELITFRD b2 ho el
(Fig. 6). ¥V b7 4 VOEBEZE L L GROEROFEECIER SRR S -, B
MRBRICBWNTH, IYL F T4 WTFA Yy, TREZHUFL) BRIV~
7 2Tl BHARES U7z ABORIMERIE~D hE  IEE @B L 23] & hu7- (Fig. 7).,
ZZ Tk FMRBEITWV, TRAEZ XV FUBEIZXDRMEKOT A& X4 F D
m, @BEtY VA8 & ABDIE T 258D 7= (Fig. 8-12), LA EX V. FRifnEkoE(L#H
WXV R T A NVDEEPALNERY XY R T A NVBRICE DT VYN, < —
J{OTFRELEITHIHI O FTREME 2 R L=,

1200 PLOOH
E 100 3
e :
& 60 g-
E 20 g
0
Lutein ) -t - - -+ - - -t - - -+- - -+ - - Ap42 + o+ o+ o+
Astaxanthin = - - + - . -+ - c et e e e+ .-t -
B-carotene - - -+t - - -+ - -k - .ot .-+ PBS - - - - + o+ o+ o+
AP4O(UM) - --- 1111 10101010 - -~ - - .- - Lutein (mg/kg/day) 0 20 40 © 0 20 40 0
A 2(uM) - -- - - - - - -om - TTLT 10101000 Astaxanthin (mg/kg/day) 0 0 0 40 0 0 0 40
Fig. 6 Effect of carotenoids on the phospholipids peroxidation of Fig. 7 Effect of lutein or astaxanthin on levels of phospholipid
RBCs exposed to AB40 or AB42. RBCs were treated with lutein, peroxidation products of RBCs exposed to AB42. A suspension of
astaxanthin, B-carotene or PBS (control) for 4 hour at 37°C. the AB42 at a concentration of 100 uM was made in PBS, and 100
Then these RBCs were reacted with indicated concentrations of ul of this suspension was injected to mice via their tail vein.  After
AP40 or AB42 for 12 hour at 37°C, and the levels of RBC 5 hours of the injection, mice were de-headed and blood was
phospholipid hydroperoxides (PLOOH) were quantified. Values collected. RBCs were separated and levels of phospholipid
are expressed as mean + SD.  The determinations were made hydroperoxides (PLOOH) were quantified. Values are expressed as
from 3 separated experiments.  Means with different superscript mean + SD. The determinations were made from 3 separated
letter (a,b,c) are significantly different (P < 0.05). experiments. Means with different superscript letter (a,b,c) are

significantly different (P < 0.05).

— 249 —



60" 25 *
» 30 L = 20 F T
=3 E *
23T 53
23 E 15
S830f RS
L= SRET
8L 0} 2E (
@ = S
g g st
10F
N 0
0 mg/day 6 mg/day 12 mg/day 0 mg/day 6 mg/day 12 mg/day

D before ingestion

Fig. 8 Concentrations of astaxanthin in RBCs.
one capsule (containing 0, or 6 or 12 mg astaxanthin) once a day
Values were expressed as mean = SE. (N=10).

Difference is considered significant from before ingestion (*P <

for 12 weeks.

. 12 weeks after ingestion

Subjects took

|:| Before ingestion . 12 weeks after ingestion

Fig. 9 Concentrations of phospholipid hydroperoxides (PLOOH)
in RBCs.  Subjects took one capsule (containing 0, or 6 or 12 mg
astaxanthin) once a day for 12 weeks. Values were expressed as
mean = SE. (N=10). Difference is considered significant from

0.01). before ingestion (*P < 0.05).
A
A Plasma 30r r0.70 P<0.01 (n=30) °
0.08 AB40 . AB42 40.03
i 25
0.06 [ i e ?3
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Fig. 10 Concentrations of AB40 and AB42 in RBCs. Subjects Fig. 11  Correlation plot between PLOOH and AB40 (A),

took one capsule (containing 0, or 6 or 12 mg astaxanthin) once a
day for 12 weeks. Values were expressed as mean + SE. (N=10).
Difference is considered significant from before ingestion (*P <

PLOOH and AB42 (B) taken 12 weeks after ingestion of
food-grade astaxanthin. A significant positive correlation (P<
0.01) is found in samples (N=30).

0.01).

A oop B ioop C oop
o [ o
- <0. = - =
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Fig. 12 Correlation plot between astaxanthin and PLOOH (A), astaxanthin and AB40 (B), or astaxanthin and AB42 (C) taken 12 weeks

after ingestion of food-grade astaxanthin.

pmol/mL packed cells

pmol/mL packed cells

A significant negative correlation (P< 0.05) is found in samples (N=30).
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F2E microRNA Z W= T I NA = —RDONA F~— I —FR
F1E MR X ORNEFEEIR D microRNA #HEDORE

[B#9] Mk & OEEFICIEET 5 miRNA O A~ —h —HfRIE, & ZH4ET
BEICERBLESHTHLD, FETO miRNA EEOEEILIN-T 2 ha—)L
ML SN TV, £Z T, miRNA IZE DTV NA~—JFDNA G~ —F—8
I, M, BEERER O miRNA EBEZHENLICT 52 ST LTz,

[F#E] 7 v FEOe M, MERBKZLLTOX Yy b ERUHE (miRNeasy Mini,
Qiagen, mirVana miRNA PARIS Kit, Ambion, mirVana miRNA Isolation Kit, Ambion,
Isopropanol JLEYE) (2 LV | FiEERETT 5 Z £ 1T L72, miRNA B, NanoDrop
ND-1000 Spectrophotometers (Z & ¥ #HIE L 72, miRNA O OMEFRIL. Agilent 2100
Bioanalyzer (2 T{T - 7=, Real-time €& RT-PCR Z74TIZ XL V. WEIZYERE T DOHERR
1T-o7,

[#5 & ImiRNeasy Mini % I\ 723541213, ML % ONF BEIRIC 3.5 5 & D QIAzol Lysis
Reagent Z Mz, 0.7 fFEDZ v aF )L A 15 FEOTF ) — /LA 0HT 5 &L MER
OHNFRER D miRNA il 45 2 N TE 7o, o, MO W TIEEA~NY UH ML
I3 LT 59, EDTARMTARIFIIER SN EBRAL N E o7, Agilent 2100
Bioanalyzer D3 #TIC L 0 . MLEE, MXEHER D miRNA O — 7 5ARIZEED b7,
Real-time & & RT-PCR 34712 & ¥ | 4%, i 8K O NERIEHE RS F (& b 4% : Human
U6. t MiFEHEH : miR-24) (F v MMEE : U6 snRNA. 7 v MINHERER : miR-124)
DFERBNR TE T2, RITHMDFIE L B L7 & Z 5| mirVana miRNA PARIS Kit, mirVana
miRNA Isolation Kit TlX, Agilent 2100 Bioanalyzer {2 X 5 E— 7 @O ENT, Thb
DIFETILMEER DI FHEAR miRNA Z@EYICHIH 5 Z &N TE RN Exbho
7=, Isopropanol VLB TIE. miRNA O ZFEEE T & 7228, BAEDEHEEN ORI 2
MWD T LB, miRNeasy Mini Z W= FRXWEEB 2 bz, RIFFERIZEBVT,
1 8% & BYEBEIR O miRNA JHHEOHESLIZKRS Lz, ZOFEZRWT, M- Mg
BER D miRNA Z W27 WA = — [ A A~ = —BRB&(TH Z&IT LT,

— 251 —



EIHE2E microRNA ZHWET AN 2 —IRDONA < —T—BR

[B8] 7 yng <—IREBEDIHEEY 7LD miRNA SHEIE 2 6] (MEEEIE
LHMER) ULave<, miEs L UMNESER O miRNA 237 VY A < —JF{ OFEEZ I
WCHRRY —ADEARERFARELREE TH D, 2D OHFFECM O IEF B D miRNA
RBRNT ORI OHREE B L2, AR TIET VYA ~—fFERE L EEmE ol
5 L B BER DA A~ —H —EH# miRNA (miR-9. miR-29a, miR-29b, miR-34a,
miR-125b, miR-146a) % E& RT-PCR ZH\THHT L., 7/ A <—JK?D miRNA
NAF—N—%ERTHZ LITLT,

[FEE] TAvng ~—JRBE (B34, LtE74, 816 (FHHEERE)) &.
ForEEEEE (BME44, oMk 64, 7315 %) OMEE L MERETKR D 6 FEXE D miRNA

(miR-9. miR-29a, miR29b, miR34a, miR125b., miR146a) % E& RT-PCR 2LV L
7o AFEBRIIFILRFESFE & OLFEFIE TITOIL,

[ 5 ] 5% B OB BETR © 6 > miRNA (miR-9, miR-29a, miR29b, miR34a, miR125b,
miR146a) 1%, & RT-PCR ICKVHIEST 2 Z L3 T& 7 (Fig. 13, 14), miR-29a &
miR-29b I THILL, TAINA v —HDOREERD—>TH 5 ABOEBREZIHIT 5
EEZLNTWS, BHFFEROFERN S, miR-29a & miR-29b ITAMH & BRI T I &
N5 EFHEIN, WA AR DB (T LY A ~—EROBEE() ITEND LW D E
7= 72 FTREMED R S 7z, F 72, miR-34a X° miR-146a 72 X, 7Y A v —FHDOE
RO—2>THHBILA NV ADORAEIEDLZ ENALNTEY, 25O miRNA I
MEBERT OBRENMIEL 25 Z L bHLMNERoTz, BT, MICHEEICEL EF
M, =a—no UK, B, MMISETEICE 53 % miR-9 X miR-125b &, MiE
ENFRECIRIECH o772, 29 LERRENLDL, SEFLADRB LT VYN, ~—
R EBRE O MECHNE IR CEE L TV 5 6 D miRNA 1. /iR & OREfRIVRIZ X,
FNNA A7 —H— L L TCOERPERG S, 4%, MEECME#ER F 12 miRNA
DEER SN D A D= XL EZFHFMIEAL TV Z LT M F~v—I—L LTOFH
HERIBIIEEDI EEZONT,
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O Healthy human volunteers

CSF

O Healthy human volunteers

*
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_ 4
© \O * |2
$2 st o o 8 st 2
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R 4 @ 23 %

é
Fig. 13 miRNA levels in plasma of healthy human volunteers
and AD patients. Values are mean + SD (N=10). Difference is
considered significant from control subjects (P < 0.05).

Fig. 14 miRNA levels in CSF of healthy human volunteers and
AD patients. Values are mean + SD (N=10). Difference is
considered significant from control subjects (P < 0.05).
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WeFE
AWFFE THRIAEREZLUTICRIET %,

B1EE 1 ETIX, TAYN, v —HEE T, BERAEE IR RMEROEEE
b)) VIEEBRENEMET, VTA VR EDFY L M7 o VHEETH Y, BRI Y v
FEERELNLNT A L ORENFHEETSZEEALNE L,

FBIHE2ETIE, ABIZEB L. inviro BERIZEL V., TV NA ~w—JFKIZEBITH
RMMEREE I aT /4 FEERTOMELA O E L, AR 1%, BENORRIK
FRICIRMERBEIZILRE U, IRIMBRIE 2 M &8, FRIMEROEEE, IBE @Bt ES
FIEEZ L, AB DARMERDOBICICEERERZFFOMREEZ RH L, £/, 7Rl
ohvaTr ) AR, LNV TAVEERZRTINAZEEZHALMNTLE,

F1EE 3 ETIX ARMEREICHT DI T /) A REROBFMEEZBH LM E L,
invitro BERIZEBWT, YU b7 40 (VT AV, TAEXYFUFU) Z2H60TOH
mOTCIRMERTIZ, AR DILERCIEEERLITFR O b o7, BIERBROBERD
INEXFETHLOThH-T, IbiZ, B MRBRIZBWTEH, ¥ b7 o V5D
L BRMERDT A& X% F O, @EbY VIEE. ABDKETZRDTI=,

B2 1 ETIE, M L NE R D D O miRNA fHHEZ L X8 7,

F2EE 2 ETIL, TAYNA v —IROFIK & ORI R SN 5 M & HETER
D 6 FEEH D /A A~ — J1 —fF#E miRNA (IfL 5% : miR-34a, miR-146a) (A4F #E{% miR-29a,
miR-29b, miR-34a, miR-125b, miR-146a) % R.H L 7=,

TNINA 7 —I7D L O IZRHM OB RBIMAEE S A 5E X, BT 5
o DREEMENFFIZEE CH A, VNTA VT AZXIH U F U0 v 7 40
DX D RBEEETIE. FORWVWERBRNOEMIT ONICEWEEMEICRE 2FEARH
5, BT ORMAIZE L, HENRERZHHFT 2720121, BT OBEREMER
TEABEAZALNICL TV ZEITEETHDI EEZ DN D,

UEXy, RMEROFY > 7 4 VOABEMESR E L CORMEROEZ(LMEIER %
BAG2MZ LT, b MEREBRICBWTOERLIRFHIVNETH L0, TV, v —
FROFEHRIRBICEBRTE 52XV M7 4 VO FREMEREIFINT,

—H BEETIX, 7N 2 —RESFER TE HEEETRH I T RN D,
BHIC PR AZBMBTED LI, TAYNA —ROBEHHER - FEHIET D34
F=—N— Al E DR TTPHREREZANED TN ZEHROLATWVDS, K
e CId, M. BESER D DF T2 T VYA = —JK DA T~ — T —FEm 7 R
TLENTE, TNBNANA F—F—DIERIZE Y., TV v —J{IEIEDHTEE
BETHRIOTIRE RHTZ e nTEE, BET TR, BRAEEEZEARNBLXY
Y R A NEEDRS (FRITRHBKD) TT VY NA ~—FHOFRECHER 2 1H] ©
X B AREMENHIF SN,
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e o EE LI, Ty oA ~—F (AD) [XRZIAEERE L 7e > T D, HERE Y
TN P22 2 Tl AD BE ORMERBEI @R ) VIEENRFICEB L TWHZ a2 R
U7z, ARIMERIEREE O b 2 Il C& 2 RO Z B L, B ERTInT / A FE
O IMEE R LT, ERRAANS | RIELGHRICGE—HTlL, ROERZW/m LT HOTH
%, AD BFIZBIT DR MEERR LY VIEE OEEOREEE . Rk nT 2 A4 K (& <IZ
XH b7 q0) EOBMBMRERALNIT S, 62, IV b7 4 MVEBROERMEE in
vitro R, ~ 7 AR, BL Ot MRBRTHLNIZ L, AD IZBIT 2R MERFH > 7 4 b
DAERBEREZMNT 5,

—J5. AD OARNRIBHRIEIIRTEBE SN TWARW =D, BREIC PR A £+ 2 2 &0
HETHD, LML, AD OEEZWNHEH T2 M A~ — T — 3R A I TV RNz,
LT T —FRREL I TS, RIFEEFRICE TR RORREZH LD TH
%o A& INFHER D miRNA JIEFIEEZMEE L, 4T & MEEER) >, AD OFHIFE A -
TEHZET DHRNA A~ — D — 5 RET D,
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BT NATALREDTT L N7 4 VIHMEETH Y | mEb Y VIFERE & LT A OJRE
DWFIRES 5 Z L 2SN LT,
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