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[E®]

WER7a 74 vEHNL, FROERES - RO HIW T, Yo7 R ) — M REZFQHME) 7 7 7 TF
Hantxsh, FIHENITGC TR Y7 EOEMREREVEL o TWE, a7 4 vfkE LT
RIA TOTFAVRRKETATFA Y, IXAYTaTFA VHBERTHD, FOEPITH XV INVESHE
MEMAEDLETd DRI I VR, WETHLTFA LY YERMLIZDOR ERND D, FEIH
12k o THRESRFIF BN RS AT 5,

—fEIT, AT A Tu T A VIERIES R, EBEROHNEEDRsHF TS, KE 7o T4
VRHEA Y TuT A VIE, WL ASER LT, X4 Ty NERHEBI L TWHD X Vs B
FIARICE L CWB EEbN TV, L L, BRfTbh v 2 BENHB-CHItENOEEE L
ET 2EWERTIZ. 27 EOWLERBEMIZIIELTWS DO TH D EFRITHILIIN S iz
73 BEEBENICIE L THREII TV, LTzdio T, BHEETIE o 74 VAR ORASH Iz oW
TRIZERIRILE 70 2 57— X I EETH 2,

FZTAMETIZ, 7y MRS 7 — F VBRI & 2 X v 7 BWHLINEEEE R TV & R W
T, B 70 7 A YA OTECTIIE D 2 H IO WTHRET L 72,

[53%]

BBEOCMIRICA T —TVERBELLZZ y PORBIEARS T —7 V& D, 9.0%F =1 707 A
VIRET (REFE ¢ 1.125¢/100mL) & 5 WIE8.3%KE 71 7 1 v IRER (RERE | 1.125g/100mL)
% 15.0mL/kgBEI S U 7o BUEHE S, 1595 5300 38 121804 % TFRY 7 — 7 v & D FIIRIL
02mL% AL 720 SRELL 72PIIRIMIE~ A4 27 0 F 2 — I AL, 3EL 2 126000rp.m, 154>, 4°C T
DOBEEAT O, B ZEREL L. —80°CTMMIRE L 72, MMHEREY I/ FRIREE X, LC/MSHEIE T
3 VAT A 7 5 (UF-Amino Station) 12& DHIZE L 72,

[FRE &L UER]

R A TaTsA vREGHEXOCRE 0 74 YESEHEOMRMAFEREY I VBRIEEIZOVWTIZ, N
Yy, uAyy, AVaAYYONEHET I VBREIILD, AFLA=v, brF=v, V¥V, TT
=V, PP I 7 BLIPLRFIOVIIBWTE, oA TuTA VRGBS KE a7 4 VRS
BICWLBRICEMEER LT, N YBLOFA Y aA( vy TCRESHKISHDPH60012, 0 Af YTl
WERISAPH900I, A F A=V, PrA=v, VY UBIET 7= TRESRISDS X 300
12, FU T 7 7 v TIREER3001T. v X T YUY TGS, 3008 & 590000 5 1500 12F
BIEEEZRLI, —H. TARIXY ) v TAX=UBLOZY) vy IiBWTlE, KE 70
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TA VRGBSR Tu T4 VRS LERICEEEZ R LT, TARIXF Yy BL R Y v Tk
5454500 3 £ CF60M 1T, 7 ¥ = v TIRIRGRASH LRI, 7)) ¥ v TIRESRI55 2 51204001
BREIIEHEEZ R LT 72 VT7 5=V, JNVEIV, ZVRIVEE FuyryBLUOE o) vtk
W, MHERICTERELRZ2EIRO oL 572,

ALA 7074 vBREBHBLOCKRE 70 74 vREGEEOMAFEREY I BREE - R iR T sk
(AAUC) 1F. &2 To7 I VBEAFLIERNETH 27 I VBRENEIZBEWTIE, s 707
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JBBIIBWTIE, TRy, T7I9=2vBIUR) VTR 7usA viR5EHIEIRE Tu 54 v
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Zbhiz, —hH, KE7a 74 Y TEMEICR LN 7)o T vX=vid, ZV7FvOMklen
27 IVBTHD. LT X VIIEESVE Y OWMEEIZES L, EHEESREEELTY
52 006, KEZTuTAVEENMTLZEICED T AV —MIES> TEELT IV BEHEL»ITH
MT2ZEDTEZLDEEZ LT,

APEIZED, TaFrA YEHEH SN TV L R Y R EEMOEWNILD, fifdsnd 7y )
M OFEFH S & VL TIUGRE 122D 5 2 L e REICEEN$ 2 2 L8 TE e, LTchioT, Thb
DRYNIVEEMERETHZEI2ED, AFAENIIJECTRELING T I/ BEBYNICHHET
SolBELTa T4 YHEEHTE bDEFEZ LT,
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[AROESEH L TEW]

DA DFIEITIZ, DSABRF OTEMEAL 2 S AMHE R F O RNEEL 0 BIG- L TWw 5, 2844
BT TH % Programmed cell death 4 (Pded4) 1%, Z DFKBEIAD T 2 LML D 25 AAL - B A
HET2ZEPMEINTE D, BRIFEIZEBWT, B4 T FROEWIES T Pdedd ORI I L
TV ZEDPHESNT WS, Ll Pdedd 25, D3AAL « AL 2003 25 20 X h = X 2 i3k
PHLITENTE LT, 3440 « EMELITEIS LT % uPAR. MAP4K 5 & (FAP-1 &t EDHRE %
HWHEIL TV L OMEDDH 2—H T, BAIFIEEFTH 2 ps3 OFERZIFI L Tw2 LoMEDH
%, LEoBEF 6, EEF L Pdedd 1ZDAMFIEET & LTHSHE B EFMIEO 3 AL Z 63 5
L bz, DAAIZE D Pdedd DFEBEIMET LB, p53 OFIFRIGHEAL 2 S 23 AHNH] - 2
TLDAA v F e AN, 2EETHIAOBZAACITEIIL TW LD TE LW LRI EZIL T, £2T
AHFFETIE, Pdedd FEHRELMET LI BRICHE L 5 J 2BEF % R L. Pdeddd 03 A IHIVER % BA
EMCT BT EREMNE L, METE T 7

[FArESE]

*Pdcd4 / v o 99 MR EBWI-RET

<V AAT ) —<HfTH 5 Bl6-FO ML, < v ZPRIRIRMESMIE C©H 5 C5TBL/6J-emb T &
CCNIH3T3 fifEZ v, VR 7 =27 ¥ 3 viRiz & D MEIZ siPded4 AL Pdedd / v 7 XV VHHE
(KDfIfE) Z/FR L 72, 2Hhb KD Mgz AWVWT, <4 2707 VABITIZL D Pdedd HELEZET S
W72 BRICZ OFBLE DI L 72 Hjurp 3 & CFHIBLE2EA L 72 Skp2, Mybll mRNAEZ Y 7V X A L
PCR ¥ % AW THES L 72,

« Invivo RIBEFFEBET IV BVI-RE

8 FAEE D MEME C57TBL/NCr < v 2 DRI IZ~ Y 2 X 5 7 —<flifdTdH % Bl6-FO Mg ZHE L, 1
HERIFERETH 2 PIE ML L. 20 2 BHRITRA 7 7 — < Ml OEBEH 2K S 7 P E
T Lo MU & CHFIED & BSAMIIED mRNA ZHiH L., FRZNERE S L CEBHEOY >~ 7
NVEL, VT NVEA L PCRIEZHWT Pded4. Hjurp. Skp2. Mybll mRNA &% E & L 72,

[HF7HER]

Pdcd4 KD NIH3T3 fifg Cix, = > b o — UflifEg & BB L C Hjurp mRNA FEELEIZHFRIHEM L,
Skp2 mRNA FHEFZHEICHD L, <A 2707 VAT EAFEORERIE L Tz, 720 Mybll

_4_
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mRNA I EIE, FRLEFRD LNL o708, WM %R L 7o Pded4 KD C57BL/6J-emb #lE
128V T b Pded4 KD NIH3T3 AT & [A £ DGR 2345 & 41, Skp2 mRNA FEBL & IZHEITHEA L.
Mybll mRNA F&H & IZHAMEF, Hjurp mRNA FERFFBEINEFR 27~ L7z —7. Pded4 KD B16-F0
HAE T, Hjurp. Skp2. Mybll mRNA O WFN O HELEITRD b L d o Tz,

S 51z, invivo BRIPFERE TV EBOIREIC B W T, FIE L IR L CERBE C Pded4d mRNA
FEEIBRIETLTWS ZEZWH LT 5 & & HIT, Pdedd KD T % W 7o iRES & AR ICHE
BRIZEWT Skp2 WERIZHALTWE Z E BT LT,

[ZRBLUVRE]

<A 2797 VAN, Pdcdd KD FHIEE & OF in vivo FBFTIER T2 HW2MEHC X D . Pded4
DFIFEHIMET § % & Hjurp mRNA FEIEIZEEH L. Skp2 mRNA FEEIZIHD § 2 ATREME 257R 1% &
Nniz,

Hjurp 3 & O Skp2 &, flidtA. AL L CRIMIRDGA T L2 UL ATHEEIFRIAL WL 2 L
DERE S T B (Kato T et al., Cancer Res., 67 (18) : 8544-8553 (2007) , Hu Z et al., Breast Cancer Res.,
12 (2) (2010) , Chen YF et al., Oncology Letters, 18 : 6697-6703 (2019) , Wang Z et al., Biochim. Biophys.
Acta., 1825 (1) : 11-17 (2012) , Schuler S et al., Int. J. Oncol., 38 (1) : 219-225 (2011) , Yang Y et al.,
Braz. J. Med. Biol. Res., 52 (5) (2019)), Skp2 i&. SCFSkp2 = ¥ % F ¥~ E3 U 7' — ¥ EESEORE KK
THH, MEEHZEICHE LTV p1BL T 27 07077 Y — L0 EZHFHETLTWD Z L HH
HE3 TS (Frescas D et al., Nat. Rev. Cancer, 8 (6) : 438-449 (2019)), Hjurp i&. Ffkot > b o
A 7RI EETH % CENP-A IR A vy oy LTHMESNTE D (Stankovic A et
al., Mol. Cell, 65 (2) :231-246 (2017)), & 512, FE/NHIIEMASAMTIZ B WC, Wt/ B-4 7 =V %1%
PSS 22 EI2k D, BAKIKEOIEGE, #EEL X OEEEZEEL TWsd Z & (WeiY et al., Eur. Rev.
Med. Pharmacol. Sci., 23 (9) : 3847-3856 (2019)). MU AICB W T, LEMBERIMR A (EET 2 2 &
(Chen T et al., Int. J. Biol. Sci., 15 (6) : 1139-1147 (2019)). ##FIBIENE O BRI 3 2 B E2ET
SXTVWDEZ EHIHES N TWS (Serafim RB et al., Cancer Gene Ther., (2019)),

ST, TIN5 Hjurp B X0 Skp2 & Pdedd ORAMRE & D EFEHICIRET L. F7c XA mEOREN %
FRLTZW,
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[B#9]

N-methyl-N-nitrosourea (MNU) #FHFIT & 5 7 v FFUEMLEE Vv 2L L, ZORBE A DI =X L
EHLMIZL, ZOETAVERWTE M) THE (COS) 1T & 2 FUEFHAIMHZIIRIZ > v CTREY
L7z,

(5%

A, FFEICTES 2EMEETH D . AERESEIIFEE T 2WEWE. BURR. v A v
2% EDHSIGEETFEE LS SRITIEIHEEL TV EEbRTWE, HFLIFINETIZ
HHEIIEIT 2 & 0% R E I X 2 ASEIIHEIRIR 2T L C &7, SR, P tpwEc
HBCOSTRVWTZORREMET LTze S 510, MEHIDFASEGIEED | BTG TH 2 BHEIFE T v
FETNVEHWTZ OEMENBEEH L T LT,

[5:£]
ERBO: F MY >A VUM (COS) 2L 2MNUZHMILEFREMFIZIE

7 BEHHESD 7 v b 1250mg/kg MNU % HEIEFEN G- L 72, MNU G- AR 22 5 2 %COSIK %2.5:8
fil. 1 %COS/K%Z 1LSEBITHEW T, AGEKZ 20 A HPOKK S LTz, MNURSZ1TE B 124 TOR
Ao & CREERFMR. M8 2 EREL L FLAYA - FUIR O SR ERETM % S2f6 L 72,

RO : MNUZHH#IE O EYF Y
7 BEEESD 7 v b 1250mg/kg MNU % B[AIIFIENIR G- L. #oo BRIz H4 L I FUEMRIcow T,
WEZLIE & DFEWIT O W T RIS 1T U L 72,

[#ER - 8]

EEBRO : MNUBEMBHIZ IR T, COSKIEREG 1T & D FSA OFEFE B L CRAFEBHEA L7z (K
1)o FUEAMRICE T 2. MIFUEIEEME (POCNASERE), 7R b —¥ X DF4 (TUNELVE) 1T
HoErsbnlholce MEOZE XD, MNUBRSIZ X 2 BAFKAEBREOMI, T4bbH
b A=y —ya VHIZCOSPMER LTz b D EF 2 6Tz,
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MNU#% 5458
——Control&# —o—COSEIJES —o-MNUBIREE ——COSHFEE
1 AbhRER
#p<0.05 **p<0.01 ***p<0.005

KERQ : MNUBFIE 7 v N FUE AR IE L RSN ICFEETH o 720 MEFLHE IXER « PgRIGIE 2
FHRE HOHEREMETH 2 Z &b, AvEVEREEEEZ NI (F2)o —H. HEFLFFILER -
PgR * HER2 * GATA3HMI N b AT H % O, svE VIFREFEECTH -T2 S HITHEHET v ML
L DRIEMEIRE D o 7o N BIEFEIZER ¢ PgRIGIER H370~80% & FMEFLME 1T LR T L R
TUVREFEESTEEY ED 2720, MNUBRKEARE X & b BEE & EMEOERSE L 20 L
EZ N

Sex Immunohistochemical positivity (%)

ER PgR HER2 AR GATA3 PCNA
Female 100 60 0 0 a3 100

(15 in15 tumors) (9 in 15 tumors) (0 in 15 tumors) (0 in 15 tumors) (8 in 15 tumors) (15 in 15 tumors)
Male 8 0 0 25 0 100

(1 in 12 tumors) (0 in 12 tumors) (0 in 12 tumors) (3 in 12 tumors) (0 in 12 tumors) (12 in 12 tumors)

2 Nuclear staining for ER, PgR, and AR antigens in at least 1% of mammary tumor cells was regarded as positive (Hammond et al., 2010; Zhou et al., 2014). Membrane or
cytoplasmic staining for HER2 antigen in at least 10% of tumor cells was regarded as positive (Andre et al., 2001; Aschie et al., 2013). Nuclear staining for GATA3 PCNA in at least
25% of tumor cells was regarded as positive, respectively (Kinoshita et al., 2014; Zhao et al., 2011).

®2 Sy MEEIEOREREBRER

[S#&DEZ]
HERIEBIRT 2208 Wik4 TREBRMEZ AW T, & 5ICFUEMHMREHE L TwF
ETH 2,
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[B®]

INETOMHRIZEDPA VI vy F Y A v (BUF DIFV) $1REZRTERBRSOERME LT
B (MY OZXREMTH 27 7R 4 FEIBZEIT LN, —HD7 7R 4 FEHIZAMINY
PR/8HE % s S - 7:MDCKAIIZIZ B W T, FUFVAIER SR S NIz £700 AV I TRV EED, 7
SR A FOFIZBLERNVE VEERNONTVWE DD 5, Lo T, KB TIIHIFVEIER
ZRS 7 IR A FEOTIFVIFAEEORE E AW LN TWE Y 7 F VMEROME 2 BV & LTz,

[ER - £R]
(1) 14 €414 vic L 2RNAEE - IEEOEER DR

VA NVADHIFLANDWE « BAITN T 2 X4 L4 v OHERIFMWR S Vv, v A VARNA
DAC—HEEA XA VORI I DEELEDER LTz, MlEs SHiH L 7ZRNAZ W 7281712
BWT, XA XA VIETV A VARNAOEHE « IEZHEL TWIzZ £ 5, VA VZADmRNADIKE
DBRICEELZRNAR Y X 7 —X0CapKFHET Y RX 27 V7 =¥ EHEL TV AEEEIVRS LTz
(FigDo L2L, FA XA YIEFEA YT NVZYHF YA VADCaplkiFET > R X7 V7 — ¥ i EHIRE
2o TEL< (Fig2), Mgy 7 FvzEs N LT, MENOMZ RBREZETS®2 LW [
BEOTHEIZL 2D TH 2RI RE S iz,

PB2 vRNA HAVRNA NP vRNA 3 =
R, e (3] 20 )
2E+05 BE+03 3E+05 AT & PB2 mRNA
1E405 FaE 28405 Y L 08 75 3 200 =
st 260 1E0s : g, oot
= 0E00 0E+0 VRNPER b
—— [ ———— [ —— \;/ R X5 mth) 5,
PB2 cRNA HA CRNA NP cRNA _ g o L
8008 p<0.01 e P<0.0025 o8 Pp<0.001 1 HA mRNA
BE03 1E5 e — - — 001 T paps
+03 4E03 g p<001
26403 sEd 2643 g0 ' i
— e ||| EE e v Y Y Foo Lo
PE2ImRNA] HAMRNA T Negative control ~ Positive control Daidzein = =
m y = m (NC) (PC) (02) NP mRNA
il B P B = S B goo T
b 2 =y ApGHEH  ApGEFH ApGEH S, ™
26408 DMSOZAM  DzERM 5
280 o808 (DMSOFREE:0.5%) (DMSOIBEE:0.5%) % o,
o0 oew0 e P E—
T ——— [FP——— [E————
: = . = _ 5y
Fig. 1. V41 JVARNAKIRE Fig. 2. 4 JWARNAR Y X 5 —H3E

(2) 4 €A VICL 2 BRILEEFTEICLIINEV M VW AHROKRE

FEROPIIR E IR 2 JE L TG R. FA XA VY EIRINT 2 &V A VABROBIICBER LT 7%
KRRk DI E LY (5-HETE : 5-hydroxyeicosatetraenoic acid) 236 B IZEIN L 72, 5-HETE % i
43 55-LOXDHER O Y B — b v B X U5-LOX siRNAIZ L o T, XA XA Y DHY A WV ATEHEHYE
T U7z %7z, S-HETED#ER{VAGE T® % 5-HpETE (5-hydroperoxyeicosatetracnoic acid) (ZHLY A )V
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AVEMELHER SN LEDZ Enb, BAX A DY A )V ABEHEIREE X 5 = X 1 125-LOXAE K 23
5L TWwW3s E#E 2 517z (Horo, et al. (2020) JCBN, 66:36-42)

(3) 4Eavic&3TR MO Y LTI — 5N LIV T FVEEDKRE

XA XA v, TVv=)vF Y v5 = dlestrogen response element (ERE) % /L 7= X b o7 v %R
R OEREIEMEIT FUE 330 2 FHEMIT OMCF-7TfT o 72 (Fig4),

MCF-712 81 %5 X4 €4 »TIE10 uM, 50 uMTIEME BRI S Tz, £4 X84 v LHERL T6-7
Vv F ) =T 10 pMTHEMEIZ <L 50 uM CEATEEIIIF S iz, 8-Fv=nvF ) 57
=V TIEI0 pM T, £A4 €A ¥ LTIV D 0 OiEM EESEIZE S iz os, 50 )M TIiEHE
flantz, £, 6-7TVv=VF VU F=vBIUS-TV=VF ) v 7 =250 M Tl & b IZBEE 24l
JEBmMELE T, WESa ~ g — v & 7 D Renilla luciferasfE 2SFEZF 1R T L7272 &, FER 2 SBRAATX
EHLDTH b,

45 2
4

3.5
3
25
2
1.5
,
0.5 H
0
S D >

Relative light units

R4 —
Relative light units
o o =
(3]
[ ——
<y [+
D
%
£y
— ]
=+

=51
S > s EEEEE
0% oY oY oY oF o¥ oY oY ¥ s & 08 oY oY o oY Y o oF o
S NP SE PN P S NN L P N N @ P
& R O P P &P PGS & & Q)g“%ge

Fig. 3. MCF-7IC & 3ERE reporter activity Fig. 4. H292|Z &} 5ERE reporter activity

KIZA ¥ T VT v A v R RS BEREA L O H29212 MCF-7 NCI-H292

BWT, E2ORINZ & 2EREZ A L 2B EMED EA 1T -

Ronltdrolz, TNIE, VZAZ 70y hOFERE
Fig. 5. vT2%>70v kic & 3MDF-7

—HLIbDLEEZLND, BB, XA LA 250 uM,
EH292/f8IC 517 DERDFIRE D LLER

ERa
6-7V=NF )T =250 M, 8-V =) vy =

V250 uMIRINY > Fvid. ) Y FIRINO 4 Kz o ERB
BN DBRIZHIFE 238 & A T Wiz, 6-7 V= F Y

V=50 uM, 8-F v = vF Y v H =50 MR
YINED LA TV, B-Actin
®iEIT, b MROEEFH22MEIc B 2 X ru s
VEREE (ER) OFBIZOoOWVT, v I A MK
MCF7#fig & FLidRES U 726 R, Fig.5.19/" 3« MCF7#H
JailzBWTIE, ERa DN F 2366 kDa & 61 kDad /N >
FASE M S Nizo H292HMHEIZ B W T H i N > R & 7z 25, MCE7HIAE & ik 2 & fRwv v
NNV THoTz, 720 ERBIZEL TdH. H292MMZIZ B W THBLILER D 5 7255, MCF7HEIE & D F&
&R 5 72,

YU EORER»IL, A XA VR8T VoV F ) v = b OMlADY 7 F VG L B4 v 7
N YT AV ZABETEHNE =R b v ZEEE AW O TR L MOy I VRERE AW
TiT>TW5B Z LAVRBS NLiz,
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BIIRKIRIERNE B X O F DEF KD O AETEE BRI
X3 5T, IBEEIE EVER X 7 = X L OfERH

1. ARBE

[B#9]

BERGRT & (SRR BRI AB R I S R R 183, IE7 v — VHERIIERFZE R (NAFLD) 13,
TNI—= U A VARG EOFRRDP L IO 63, FFIROEHE. 5., s T,
JE7 va— VIERRRGIF % (NASH) RFFEZ & wWo EEREER AN LETT 5, NAFLD/NASH®D 5
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[Object & Introduction]

To investigate the gender differences of estrogens on cognitive functions, especially on Alzheimer’s disease
(AD), we surveyed international journals and searched related literatures. The estrogens functions mainly in
neuronal apoptosis, procession of amyloid- B (A B ), Tau phosphorylation and glucose uptake were

summarized.

Cognitive decline is commonly occurring with age in old people over 65, and it has higher prevalence and is
more serious in women than in men. People with mild cognitive impairment will forget their recent conversation
and easy to lost themselves in familiar place. Then people with dementia will not deal daily life smoothly. AD
makes up nearly 60-70% of dementia, and it needs about 10-15 years from deterioration to signs appearance
(1), which means the progress maybe has already started after menopause, when estrogens production decreases
dramatically. Although the estrogens receptors mainly mediate these reactions in brain, 5-HT,, receptor and

mitochondrial apoptosis were also involved in AD progress.

[Research results]
1. Neuronal apoptosis

A prominent pathological feature of AD is brain atrophy caused by neuronal loss, and A B is considered to
play a prominent role in its progression. A B accumulation in neuron results mitochondrial dysfunction,
including decline of Bcl-2 expression, altered calcium homeostasis, translocation of Bax to the mitochondria,
and subsequent release of cytochrome c. The estrogens pretreatment can abolish the hippocampus neuronal cell
death induced by A B (2). A long-term, low-dose hormone replacement therapy has also been reported to
prevent hippocampus atrophy greatly in postmenopausal women carrying apolipoprotein E (ApoE) gene 4 (3).
2. Procession of AB

The accumulation of A , generally thought to be the first step in AD progression. ApoE is the principal
cholesterol carrier in the brain, and also is one of the well-known risk factor of AD. Apoe binding with its
receptor at neuron surface to activate MKK7-ERK1/2 pathway, then upregulates transcription of A 8 precursor
protein (APP) and A B levels (4). Enhancing ER B activity could provide a greater therapeutic benefit to non-
ApoE4 carriers through brain-derived neurotrophic factor (BDNF) and the 5-hydroxytryptamine 2A (5-HT,,)
serotonin receptor and synaptic plasticity (5). Then Estrogens can also improve non-amyloidogenic pathway of
APP to produce more sAPP but not A B (6). And at last, estrogens increase A 8 clearance through leptin and
IGF-1 signaling pathway (7). All these prove estrogens benefit to AD with inhibition of A B procession.



INA FY A = ARFTER 245 (2019)

3. Tau phosphorylation

Highly phosphorylated tau aggregates into neurofibrillary tangles inside neurons, which is another prominent
pathological feature of AD. Estrogen induces the association of ER a with IGF-I receptor (IGF-IR) to increase
its phosphorylation, and the following PI3K-Akt activation results in inhibition of GSK3 B, which is the key
point of Tau phosphorylation. At the same time, estrogen increases the associations of p85-Tau and p -catenin-
Tau to further reduce Tau phosphorylation (8).
4 . Glucose uptake

Insulin resistance has been shown to highly relate with A B procession and neurofibrillary tangles, and
dysregulation of A B metabolism has been reported to lead serious insulin resistance in central nervous system.
After menopause, brain activity is decreased obviously with estrogens downregulation, because estrogens can

increase GLUT mRNA transcription to promote glucose uptake in neurons (9).

[Conclusion]

The previous studies clearly reveal the protect effects of estrogens against neuronal apoptosis, procession of
amyloid- B (A B ), Tau phosphorylation and glucose uptake, and all of them are key point of AD progression.
After menopause of women, the protections are all disappeared with the dramatic drop of estrogens expression.
From then on the progression of AD starts from the accumulation of A S until the symptoms be noticed with the

increasing prevalence in women.
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EA S S OFFERERKEREHRSICL 2 L, BLDL-I VA 7o — VIEDOE&IF, B
23.8%. HM273%E Lo THY, KO BEETH 2, ZOMEMIE, BEOFTEIIBVWT—HL
TET B EUHB LTS, ZORRICE, BFIRHBELDL-2 VAT 0o — Ul LR T2 2 &8
F2EREL-TWS, 2D L), LDL-a VA Fu— UHERFE LT, IBERHITI3RESEIC
MEIFET 5, FFIZ. b PERIICEBRZFEE TV L OO, BIFRHAMREIEEFICHEN T 5,
ZOBMADO—IHIE, = A ru S VEHOZNICE DD EHRIND ., EElROT AL =X NIFR
BofEThs,

T, LDL-2 VAT a0 — VEREFR L THEIRO 77 — 7 BER SN LW %L, 5w
TDMERZEIZ L 2T H DLV, 2R KHEDLDL-2 VA 7 0 — VEOIEEFE B b RIEHEE
T FE 2 CREHRR YTV, BHETIZI39 mg/dLUA N 2IEHETH 2 A3, ZHETIE180 mg/dLTH F
BIRIFTH L LT OMEMELED L, Lo TEHE, FLL LV X2 —K&—& LT3 hydroxy -
3 - methylglutaryl - Coenzyme A reductase (HMGCoAR) & low density lipoprotein receptor (LDLR) @ = &
F U SV X SBETHBREIC OV THET 2 2 LIz LT, BEZ, T X b1 s YTk LDLRELE
FHRIGAHOFREM L RR T 2L H 2 DD, ZABEBENLEETILH 200, oy 7> v
EEENUTEHENTEZETH 005U X D = R MOV TIEHE S A TVWR WV, I3 RO
2 ODBIEFITEL T, FRcz X b u v OEFEERICER L TRE R BIE L 7.
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70— X — I OFNT DT, & FHMGCoAR I (M2 & FLDLR 7' 0 € — X — I % luciferase F&
BRI A=A RAR VR = —a vy X T 7 P EBE LT, BT, hvitoEE & L T,
HMGCOoAR°LDLRIZ X 25543 2 7- o, b MREEMIE (HEK293FHKTSA2015HfE) 12
LER2 DO VAR —% —7F X I K, Estrogen receptors (ERs) B 77 A I F, WEMa Y ro—1 7
TAIREEETFEAL, V727 —¥7 vEA%iTolz, A u¥ vt L Tidestradiol (E,)
RO, BEZ, AENE~FEHERECTH L1 n0M~100nME L7z, 72, MEAVvEVERHEZ LD
AV 7 IRVEE LT, EHEDORSD1DTH bapigeninz FWVWTZ X b o VEERHOBEIZOW
TIRET L 720 WIGRE L, BERESFICEEETH S1~30uME LT,
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b %Iz B, BRI AINIZEREP02mmTH D, BED Y — F X 7F— v M AL ZFIH L
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R OEEIN D, WEIK &AW 4 % AT (ERI) TH 20 LT, Kfl2 Kk L DK
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Aldose reductase (AR) 1%, 7 /WK =R EEITT LEEDORIITH D, FHUH T T V=R ZHET
NI = VIEHT ZBRL LTHIL N TS, HRFIC X 2HIEMREREE IR, 2 OBREE L RE
TLIZINRNVUVAR Yy P REMREELE LTHWOLATWS, ZOBEIT, BMELEICL->THER
5773V —BRESNTHEY, EETIE, BRIV TENTS7 73 ) —v#Ho ML o7 2
Lo, RYNTERSNT 74 v A v b ERAARICEDSE | SRRUAEWHID150% 8 2 2 ARDER
BAES RTWaY,

HEHLIX, R VR = L&D, MIENOETE 7 VA F 2> (GSH) 12 A 7 Vg %
ZE. ST N ZETERITL ) 7 va— viRIGETT S f, MM cHEE S 2 REHREE 2 B 5
PIT LY, 20T, HE LR ZREMI VR VA OREEIC X ). BEEEM R L 5 ARk
PRBESNT, BMEORBERAMZHL2ITT S L L bz, BEEEEEROR 7 ) —=v 7T e~
OIGAEBIE L, BEOEKETV. IbDETEES L EERIEIZOWTHN 21T 5 7.
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#3212 )¥Human recombinant AKR1B10 (HR-1B10, Prospec), o
Human recombinant AKR1B1 (HR-1B1, Bio Vision), Mouse N
recombinant AKR1B1 (MR-1B1, Prospec) % i\ 72, il NS N/Y
NADPHZ FlWCIEM L L Tc 0 b, BE LSS ¥z, BB *—<
121&. GSH & AREZFI D VR = bE&H) (croton aldehyde (CA) s
3 X OF methyl vinyl ketone (MVK)) % K38 THEL Tz Epalrestat (Epa)

AR e W Tze AEMIE. LOMSE R W T L, /e

Frff] E BEEMA MR T 5 &L I, NMREAWTEBEBITOIT R o7, 7V F—RBTEBROESE
151 P41 12 W Epalrestat (Epa, 7 Vv R — X ICESE ¢ aldo-keto reductase =TGR FEEHD) 2 FMA L.
BIGHRICEE ZININT 2 R1ICEpaZiviI L 72,

LC/MSHI 7 12 1%, HPLCZE i& Alliance 2795 separations Module (Waters) % #&7#& L 7 MS2% & Quattro
Premier (Waters) % VT, B/ TR TS 2 SRMIlIZEE ZFIF L 726 NMRIZIZECA-500 (JEOL)
ZHWT, 'H-B X O "C-NMRZHIZE L 720

[(ER - ZE]

MroFX (CHO: Mr70) BT 27 VT b FIKOCAE T b HROMVKEGSHIZ < A 7 VAT
S CEEMNAY (GSH-CAX & FGSH-MVK) % &8 L 7z (Fig. 1o AW X, LOMSHi B HE
NADPHIZ & D iEMEAb S R 7-32ICEEEHR-1B10Z AW T, ELAW L G S ¥, BILS N7 va—
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R E RBETLERO ¥ — 7 HEME DO L%, R Yy .
ZRk®7: (Fig 2)o ZOER, 7 VT FlLd M 7 e

M OGSH-CAIZETE S L C 7 V3 —ufk (GSH- -~~~ — GSH b A A
CA-OH) HERK L. 7 F v {L&¥WDGSH-MVK —~ CA GSH.CA

FETTENTWE o722 &£ 25, HR-1B10E,

TNUT e RIREEIRWIGETLT 2 Z L8390

720 —7. FHEEENADPHIC & D iEMAL ST ETEEHR-IBUE, 7 MEEZH T 2 £EGSH-MVK D
BIGT 2 2 EBH LT o T2, Kiz, BEREMAEMSRITOW T, Epa% AW CRHli OGS 2177 -
720 RICEEFEHR-1BI0DH A, GSH-CADGSH-CA-OH D IR TGR 1> 5 30-40% B #4 O B 2 T5 14 L E %
BDT:—H, BICEHZEHR-1BI TlE. GSH-MVKDEICARGSH-MVK-OHIZIF & A EEK L TH 59,
Epald. HR-IBUZXf L. FRWEEREMERE 2R3 2 &L 2502572, HR-1B1 EMR-1B1IZ D W T,
GSH-MVK 3 £ FGSH-CA % FiWCEIIEA ZFHii L 72 &£ 2 5, HR-1BLIZZEEGSH-MVKE & FGSH-
CAITH L CIETGIEMEZ R L1205, MR-1IBLIEZ &5 5 DIEEIZ HEITLTEMEZ RS Wd o T2, KIT, HR-
1B1E £ U'MR-1B1IZD W T, HEGSH-CA% W, Epa®HERNRZFHMi L 72 & 25, HR-1BLIZH
WCEpaD BEEIEMEPAER) R 238 O 7225, MR-1BUIZR L Tld, BEEEMIAERRD b it v, M
SWZ EDbo Tz, GSHIEARIARRA D VAR = L&, FEE L LT, BEEES & CBEEE
FHEEFH 0 5T 12 FIFH C & 2 WBEEDVR S Tz,

Fig.1. Synthetic process of substrate compounds
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Fig.2. Reduction activity of (a) HR-1B10 against GSH-CA and GSH-MVK and (b) HR-1B1 against GSH-MVK.
Peak area ratio of reduced forms (GSH-CA-OH and GSH-MVK-OH) to unreduced forms (GSH-CA and GSH-MVK).

[&% k]
1) D. Rebekka et al., Human Genomics, 3, 362-370 (2009).
2) Horiyama et al., Chem. Pharm. Bull., 66, 721-726 (2018).
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