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1. RESEARCH OBJECTIVES

The World Health Organization states that: “Sanitation generally refers to the provision of
facilities and services for the safe disposal of human urine and faeces.” My research will
focus on wastewater treatment systems in medium-sized cities (50 to 200 thousand people)
and consider different alternatives using a mathematical model that evaluates sanitation
sustainability with aspects such as health, environmental and financial impacts. The goal
of my research is to identify the best solutions to increase access to toilets and ensure
sustainable sanitation; that is, sanitation that will protect and promote human health by
providing a clean environment and stopping the spread of diseases. My research will the
assess citizens’ affordability and willingness to pay for sanitation and provide information on
how to allocate the limited resources available for such service. The maintenance of sanitation

systems - a substantial issue in developing countries - will also receive particular attention.

2. SANITATION PROBLEMS IN DEVELOPING COUNTRIES

Sanitation is vital for good health. Poor hygiene and sanitation result in the spread of
diseases such as diarrhoea. In 2012, UNICEF reported that more than 800,000 children
under age 5 die every year because of diarrhoeal diseases. Data from the World Health
Organization and UNICEF also show that in 2011
almost 15% of the world population (1 billion
people) still defecated in the open while 2.5 billion
people lacked access to an improved sanitation
facility (defined by WHO and UNICEF as a facility
that hygienically separates human excreta from

human contact). The world is therefore unlikely

to meet the Millennium Development Goal (MDG)

Toilet in administration building in Bhutan
sanitation target. Source: P. Flamand



In addition to the problem of access lies the problem of maintenance of the existing
sanitation systems. Sanitation, although vital to household health, is not a high priority and
the maintenance of wastewater treatment facilities is neglected, while at government levels

human resource capacity and financing are weak.

3. SANITATION MODEL

One of the goals of my research is to tackle common preconceptions and misconceptions and
to find sanitation systems that can be suitable and sustainable in any country. I will develop
a mathematical model in order to quantify the efficiency of various sanitation systems. The
indices used in the model will include health protection, technical viability, economical
feasibility, cultural acceptance, and environmental soundness. These aspects are most
appropriate as sustainability criteria and will enable the identification of the most suitable
sanitation solutions. The model will also consider the efficiency of septage management (sludge
from septic tanks; the most commonly used wastewater treatment facility in developing

countries). s

4. FIELD AND CASE STUDIES

My field study will be done in several countries including Vietnam, Bhutan, China and
India from which I will develop case studies. I will select medium-sized cities where 1
will gather information, collect data and conduct the simulation of my mathematical model
with the ultimate goal of creating a model that can be used in any developing country.
My regular work with the Asian Development Bank, NGOs, and my involvement in the
regional management committee of the International Water Association’ s Specialist Group
on Sanitation and Water Management in Developing Countries will provide a rich and useful

foundation for information gathering and research.
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This research investigates the present condition of gun society and gun control in
America, especially focusing on how perspectives on guns are different between urban and
rural areas. In researching gun society in America, my first question concerns what patterns
or differences in perspectives are uncovered by comparing urban and rural people’s ideas,
rates of gun ownership, homicide and suicide rates involving guns, and gun laws? Why there
is a sizable difference between whites and blacks respective suicide and homicide rates?
Another area of interest concerns whether a connection exists between gun and race. Why do
some people insist on a connection between gun control and racial discrimination?

In the first section, I provide an overview of the situation of gun society. Today, more
than 30 thousand people fall victim to guns every year in America. This number is same as
the annual number of people who commit suicide in Japan. The main reason America cannot
give up guns lies, first, in the Second Amendment, which protects the individual right to bear
firearms for self-defense. Second, American gun culture is rooted in the historical origins of
the country. Third, the National Rifle Association called NRA prevents government from
enforcement of strict gun law by lobbying. Fourth, gun laws are different by states to states,
which make a loophole.

In the second section, I investigate the perspectives on urban and rural areas. One study
shows that urban people tend to share a gun-control culture that emphasizes the prevention of
gun-related crimes, whereas, rural people share a gun culture that focuses on the importance
of guns in recreation and hunting. According to the Center for Disease Control, whites are
five times as likely to commit suicide as to be shot and killed. In contrast, blacks are more
likely to be victims of homicide by gun than whites. In urban areas, the rate of homicide by
gun is high, and in the rural areas, the rate of suicide by gun is high. Gun laws are especially
weak in southern rural areas, and Harvard school of Public Health protests gun availability

increases rates of suicide by guns. I assume that one factor of whites higher suicide rate is



due to rural environment and weak gun laws.

In the third section, I investigate the connection between guns and race. The NRA
and other pro-gun groups make use of the connection between gun control and racial
discrimination. Pro-gun groups think all of minority groups, such as women, blacks, and other
ethnic groups should bear arms to protect their individual rights. But today, more than half
of blacks are more likely to favor strict gun control. I assume that the high rates of blacks
homicide are due to racial conflict, prejudice, urban sprawl and the circumstances of blacks in
urban areas.

In Japan, when speaking about gun society in America, rural and urban perspectives,
race, and suicide is absent from research and there are not many people arguing about it.
I think it is important to see gun society from more different view, and this research have

revealed different aspect of gun society in America.
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It's “Bubba
Gump Shrimp”.

Tell me your
favorite restaurant.

Why do you
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the Tokyo Dome
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Fig. 1 Electrophoresis patterns of PCR products in agarose gel. (a) and (b) respectively
represent the products obtained by PCR using a thermal cycler and an ac magnetic field.
Lane 1 and 5, maker; lane 2 and 6, products created with DNA polymerase/magnetic particle
hybrids; Lane 3, positive control; lane 4 and 7, negative control.
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\\\\E - I - O I R O B 53 t3
e+ |+ |+ |+ |+ |+ |+ [+ + | + | -
2|+ |+ |+ |+ |+ |+ |+ |+ + | + | -
33|+ |+ |+ |+ |+ |+ |+ |+ + | + | —
385 |+ |+ |+ |+ |+ |+ |+ |+| — | + | —
a2 |+ |+ |+ |+ |+ |+ |+ |+ + | + | -
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25 Haloplanus JE DFMLTH 2 W EEMEAVRIE E N5,
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LTI LAAERE M LA TLE ), 2 V7 =& LT [V 7 —hoBbbEd
LEBN]LIZOVWTHEMLAZE 2 A, EERIND 5 I EBUL T 040% TE DN SR
TIMEEEITA TRV b oz, Lith [DBRKEIED L) LB E22T5Hh] &
W) WIS S, EFEORERREFERTH o

4. B

AR BLT, V7 —ASHRBNE L ET A=y 7Y —) ZXIZHDLEIANAN [EDXHIC
PRERECHET A2 ICEoT, 222y 7 v —1) XARPEERBEICE > THRRICHHEISH K
DB LDbholz, T2, VTSPV BRIEZ RS 52 L TRARICPIT LD S
LR, ~HOBOGHEIMUO ROV HREICHEZEZTWAZ R ELMEE LTHEITFS
Nize SOZERPS, FREISHIOBNEREBIZ [T X2y 7= AL HEDDLANLDBDER
BICHEZL->THET A [PHRELY 7T &3 a=r—Yavanl ] &
BRIEERANOBLZZE L LTBOLRBZITH) 2 L] PRETHLLEZX S,

FRIZ. RO RHONE ooy T2 EABREOII 2= —Y 3 YARIZERLH
HMThHb, ThERT—HIE LT, HEFMIHTL2MEDEAOMENRD L, VT —&ftork
Wi MBI SN TR WHICBDEE 2N T 22 ik, PEBRIED 754 X— b 2GS
BeoTLE)IRDRL RV LEZDANLLPVED, PEEEMCGEZHE [bo%
COBRFITRTHR LY EEZBEANE Dol MBHVBRZHED L L TOHRENEIZ
WO BOLERBOWEEDILNZDTIEEWEES I b,

Y4 OBOLIIEOEERED 1 DL LTHNEIIT O, SBEAREEZRITLILATFRESA
TWwb, ZOHT, EH, #ig, BOLE. PBREVSECICEIZRELZRITAZ L, ZLTH X
D DBIRBESEHRER LICHEY EHEZH > THEONIREDEBZ, LA DSE->TWV5S,
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15 FHHBDLE KR OFE
2% FRORTKAR O A
H3% FTHBOLEICHT B 7 7 — FilEORR L 5T
Ham FHBOLENTIREDO D D )
Bbhi
GIH - 2Z R

<AILEAR >
1. K oFseHm

20034 1 H oBOLVLEE F POk, A4E (20134E) TIOEDSRE@E L7z, DAETIZ, ER—KT
A HBOEOHEAE IR D MATE 2225 L) RCEFHAMEAZL00S A2 ERTE 72, 51T,
20204EDHHEA ) Y ¥y 7 - 85 V¥ JHBESIEL, B RGHEOBMAPYHETE 5,
ZL T, L. DAEOEHMEEIIRELEIVAAF Y VA2 b 2063 bhs,

LA»L. ENOBAEEOBIRE AL &, BAGEHEO [HAETBENE ] 1ICX 5 &, 19804
fRIZ 8 H3226WF TY — 7 & T o 12 HkAEHF B IZ. TOBBIO—&Z2MY ., 134E3 AKKNTAH
AT4408F RPN e o 720 Z LT oD, B DM E PRI TV,

7. WAV CIE. HARMBE OSSN TRl 2 2 TW AR, 2F D 7 —b - xR
HETWLEVbILTWSE, ZLT. ZOX5IE. BHEPL 7 = A5 5, fIEZX Bento (F-Y4) %
ENLENSTE O, b LIKHERCIOZ = - xRN VORNICELZ EARTERN
X, BUEEOWEPORHATE 20 TIE RV D, KiEIZ, HRALOERETHE 2 L2 5. Ik
OBRMENETE, HAEMIRELLEZ D,

ZZ Ty Riwid. BAESEABOCE ZHBINCZ T ANTOIRED L ¥ & ¥ a—R, JAEA
BEEPRLIRENDO ==X R E2 TR L 200, HEAZEZD AL LD TEL200, WY
AL 7-DIZ3METRELOPEEZLE LIV,

2. ARG SLOWE

ORI IZ. DM Th 5o

FTHRIETE [ETV v b Tx 8y - FyrxX—V | RIRUREOG HBOLEBA, # ik
AEHHSOD LAMIANCH ), TFREEFHL W L 2R L. T ORIMAD A3 E D 1510 #E
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T ADRER L 2 5 LkR7z,

WIZ, WEtTF— 7 2 HO T, IREERDPN T VR ZBEICEBRLET CWA I EZH LT
720 LA L. — Ty BLWIRIE T TRII LT AR, #1213, IO EMRAEKRE L iRk
R END D, ZT Ty FNOHEEZ FHIFRIICHD P, IRERE 2 KD S & 5 720 Dfikik
DWW T L7z,

KT, H2HTIE, BREATIHET 2EOBRANDOIMHAEORKEEZ T L, COEDRE
REBOEINFE. 9FPNEATH Y. NEORZ ZIF AN TRERTL00 E, 147 AZH %
TWhb, HORMKEIZ. AHEAZRZANS DI, 2LORHREHEZIT>TWAHY, HEITEF
WUz v, MEP—C2A2R_E LTV, AETIE. REFEANBHK L OMmKFAAIHED
&, MEARICRIINDREICOWTELE L,

ZL T, HE3ETIE, RNHEBRE T —TIro i HABAZ~OT ¥ 7 — iR Rz &
L7z COMAETIEZ, SFHHMIIMA T, REFHOA K, KEFHZRIIOWTHENL 72, Z
LC. 77V - 7Y7 -mkRE, K- FET7=T7DZV—FICKILT, FiHAEANBDE
DIFH=— X EW ST LT,

X, FABETE, WEOGHIEEL2 S, SiHABAZOHII=—ABEE L IR L 2
Lasbholzlzd, ERR L7 V—701C, KEDOH ) HrEL LT,

REIZ, [BDbDIC] Tk, KXo ZER., Hmzt Lo,

3. ANGW LD

WX, AR ERNEEBELTIEZVE 00, BURZITHT K EH S, 2LHIC. BEH
DIREEIE. HRABEOAZHEERNRIIL TE o 7255 4&IE. HARANIMA T, 572 5 #%
ZHEAN, HAALZEZZ 2 XEZHINETH D, LD, ZHRILT 25 HAHE A%
D=—AZHBL, SEIILEBEORITEVHATE S L) I —EARHERZHET 2 LE
Vd 5o

ThE, RUTHER G ETRRVA, RESEHENOLBICD 2 ) 5. ., SHEABDE
BH 5 EOEHl 2 A TV S RFEREE R O R IX, TSRO KIT, mIRE DO 9 HHHEA L v
BRSICEL TV A, FEERBOLICBT 2ROz REd L LHIZ, IV AFETIHYIOE
TOLZRITBIRMET 2L HANZ [B5ThL] Thb,

<EBLBH >

SNVAL - DTV (2007) 0 [HARDBHZ T NEERAE YY) 74 ORI, H5tk,
MEER (2012), [REEFHAEOHFLE EEKE D% VHRFOIKESE BREALZOMY 20V
EORRIE], AT 87TV r—3va v,

HIOAE (2000), [BZ L d—r#OEHKE KR TEATEL RoBHREE,
ZHEZ (2010), ORI 22 ENEANCANZRDYD LD 0]. Bt
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CEEWE R E 2 )
#an 7 LIZEBTLREFDOZIRIGENIEIT S
WE%e

EEHH WA

FBRRAE TR R MEAET 454 N 2810100084
=

SN i1

1. XHXDOBRY

BE, SR oOBEZANZE, EZDCHEELTH6MEAEVDNREY, D55 35D 20
COT VT KFEFEHIR, SHIZZFD60 ~0%VEMNHIBICES LTWwEEINTWE, TV
7RI TII9934E2 0 [7 V7T K FEREZOTE] LI T, S IR 22D Hl
AT Ty 7 BALTlirbN Tz, [TV T REEREZO ] ZHBUT, SFFLhBEES
BRAER SN2 LA LB SMER, BREEHoOBEZDL {13, FERER L TRF
KB NOBMOBEZICZ L, BFERICE L V22 AICE W IEGIZEP» TV 5 OHHLIR
Thbo

HENT A=V EFELTGEIRLZY 413, AHEPS ORI YR ZZ 352 %L, BHDOYL
1bEBRATE . EEDI0% L EAMABHET Y A ALBOMEF 2 B 2. ALBEAR— AT Y D
7 A NOEGRBEICHEVELOZH W2, 74 IMABOMEREZ ZITTnwb 720, BER Thit
DEATORR] EEZZONTE, TOEZHIF. AAPREEZZHERLA, LA - TREEHIZ
KIEIHREICB IS, ZLTHMEZIZOLRELICESh, SFEFIENENRLIOTH L, —
F. KOG ERETLZ0F [HEOITTW] THAI S, A ANZ [TV (fizot
ZE) L oFNHFNRFELR BT, LRI ALE, WHEADY VT VIZDEE D
LI THED, COZLENOMEZIZBHEONRELY, BEOHLFEDZRILOLHE L
WiaE, AHRZIETZ L BEVHBT O TW, 74 OREZ L THAR., BENICHER
EN, HOWLEERDPSAFAEINLERRICH S, 74 OHERFZITa—n")E—-T 3 12X
DAL T2 DHOD, EROMA ZBEEOETFTRIIIIKZPAE T TVD, ¥4 BOFIZHE 9 W)
(2002-074F) #EFAEAPFEEME ICE W CEROATE O Z i ICH > TWb, LA LEDREHH
DENTH, BEFOAENEHEZEHINTESL T, BEHIRAN., ANELICEI M TWY
LLE A5,
CHDEHTFARLBILEEZOMEITIZIFFITHKL <. EHFHHEDROMEZIZ TW25
SN D, ZAGHP, 20074 ICEEZOHEFAIZOVTORENIE D AT iz [{AEE25504E ¥
4 FHEEE] P8 HUH A &N/ ZLTENICH &, [{ARE25504E [ EH D AETEDOE Dl
FERBICHT AEH] 59 HISHIZA SN2 FRIZBED ¥ 4 2B 2 EEHOMEDT
REZHICHTAIEELEZ 5. i CORBETIIENEEILICHET A5 [FE] LwH) X
SVFEL R Do 7225 20074EFHEICBVTH ZICHA SN2, MICHFIZBWTHBEEEIIMR
iz, E2»o0EMICIVBEEFEEZZITLEIEIRIES Nz 2007EDEHRAMHICEID, #1412
BUILBEZOMEDTIIEEICN ELTWSEWR 57259,

2. WROBIE

AWFEORAI M. 20134E5 H~8 ATH 0., BMEWM Y MEDOMHHSIEIZ Y £ 5. HAGE
Ty MENRZEEZ YA OB T HEER - HTH A, BEIY RAIIIIOIEEFTEETEAN
7 A BARA BB (Foundation for Children with Disabilities BLF FCD & m&§) 12ifh %
KL 720 MORHHEZBEOBRRENZRKKETHHEL, M ESE2 2 &2 HMIT19824E 1A%
Sh, BRIy A< v =T, ZLTEMEEREL V) B T Tw5, 19964 3 H18H X
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D MHIEANE LTAYaz )i iy, KB (3326%) WCB&kSI Nz 72, &4 LEW
BEIZIY ., REEME (325%) 1I28& I, 1997412/ 6 HICE IS AR S N7z. FCD @ HEE
IRDLEBYTH S,

# FABEAEHREBEEOHEE

OEROAHHZRRBEDSHMY.TE A, 2BPO2HZICBVTERICELES X ) ICHET S
@OFRBLAI2=F 4 DN THRORAHZREDORED ZWHE - ) LXE, WAROEALZRILT S
L EHEAET B
COHROAHHZRHICE DL AL BRI EOHRFEE 2RI T2, FEOAAAHZREICHT S
ZMEZRL L. ELWHERZLD 5

OREEIZHET A X 72137 — 7 IUEZ T 5

A EHBIEE O 2012, MOARFKRERIIT 5

O ARAT 4 7 %METHIMSE - AMBRICET 218, JFICAROFRAHZBEIZET 5168
BRETD

FCD Tl B2y - ISk 2 2B Uik~ e o Bk 2 mE - i L. 2R
ATHMEZ B L TNES E ROBFTHIZOWTHREZITI/REZ T HMEZ T TR, HEMWNE
WO SKROAHH L REOR Z 5T 258 2 NI4T, FCD @ L TREZH D %
v NI —7 K EHEAE L T 5,

L2ALFCDIZBW/2L THHBOMETHE) S HLVEERIAKEL W20, BHAEIZY
FoAy 7, A4, IV TV—= N —, ¥RV ZA—=D52DFM T N —T%FEL T
%o

3. ¥&O

¥4 THELZS T2 APMEDOWL A ZHEICIZ T A ZREIRL 5, RSO EEE
WaHtl20ll, ETHLEFABICHET 22T, HOPGERTEX 228 ) LEXDH 5,
A TIREBECHTIEREEDICATTLZLEINBETHY., FCD D & ) ZER 21T
)M E L 50 AHERD S MM KFZOIERE LR REROFE SN, BMEICHT 2
ZRALZD, EZBICEEROIBMICSMLZY. FCD TELZDAEHEIBERD D, L
L. FCD £ COLRMBEBIZ T TIERL, REARNY T 7)) —ALBERDOLNTWE, N3
7RI PAR R E UCHB L REICIIRERBEEPEL, ZOEOBWLVETHTIZE WY
BEIZD LAAREZVENEZT20IEFITHL V. RN ZADEZEDBL L. 20 B
FHEZCALHADNRIZHRL EHRLTEZWVEIIVZ RV, HEETY A OEEZDO T LBH)
FRELTHLIEO RV, HZHIA L, KEOHDIL O iEEZ TE 52D THNI T ZTEHH
TE 505 AR, FE2 T2 LI AV, 2L T, LEIRELEZ LWL
DOTHNE, MEOAESELCLE ) WHENELD 5, Dol rd, ¥4 HNOBEIZHN
HThHy. POFEWIEHREES

7 A4 OREEZIHSERT 512, KEBLWAGRETHLIORI LR TR TEX L5
Vo bHAAWBEDMFETIZH 525, ASEAN ODHLTHBE 7L ORFEIZSHDIHBELVWEEZ
%0 AMMEHDOALICHADOEM ZIY AAR, W7 V7 TROBOFEAERICR L Z L2
LI, HAD M LDEA A E L VEMERE LTRET A I L2 Y, A
SHEDEBLIZWEZZ 5,

AFETIIHRCBIT LB EMROEERZW O LA, ChEEHTHICEBESI A
BEEIHLTEDEILREZZboTVIDORE L VAT TILENH DL ER D, 5HOE
FHE U CARETIT 9 Z & 258k L o 7 B 2 K224 0 BB IR (203 2 2 bk i A R A Ak B
DERG V74 TREFEOFHR L, 58MEE2kTS59 2T, RERETHLLEZ S, ThUC
Mz, EER - ZFoHFEEEZBEY., BHTESLABROBILE2EZ0M L. ¥4 ICBIF 56
BB FOERBELIVHAMBICTIVLENH DL EEZ D, TLTHRER - H2RTTRERL. KK
BRE VSO ZMY) BLAADOERRAEDIT) CEPLET LwEEDRS,
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CHERFEIERNE 2 )

wcn PRliRf X = A L : kT 4+ T € 7 kAP it
THN, 22— 3P LIEINTRLIDH0?
— LS EFENS GnRH3 = 2 — 0 ¥ DAL R 3E 5 —

EEKE STHT
HGRFEE AEGRERE 4 %4 22$5No 1910100092

W WO A

1. HROTEELEHD
YA F OO A A = XLV TIRREZELSEHEIN TRV, BEOHTRIZLD.,

W#T 4 FET Tk, OEMATB 2R T %L EbNb GnRU3= 2 — 1 ¥ ASEAREHIIZRHAET
52%, @GnRH3= 2 —v Y FUTIIMEHEEI DD &, OMET 4 FETICHEERLVE S TH S
11-ketotestosterone (11-KT) #5352 LI12L D, GnRH3= 2 — 0 Y A+ A L MARE T
THWIMT 228, EHICOERABATEIAII-KT ICX OV MICHERINLGZEPHLNIC R 7
(Kuramochi et al, 2011). F7:. ZOHBOLEEOMIEIZL Y, 11-KT I X Y BN TRz~ —
# —BatERIE  (Proliferating Cell Nuclear Antigen (PCNA) FutE#ile) 2s¥hn$ % 2 & 53595
0. WO EHIC Neurogenesis (MR A:) D> TV B WEEMEAVRIB S Nize £ TAREF
it [1IKTICLX DT 4 5 ¥ 7RI T GnRH3= 2 — 1 U ASHEIN3 Z B, 7 L < H45l L 24
JoASGnRH3= 2 — 0 V2R 500 ] 252 L#HME L, DNA #HE b L —H%— (5-bromo-
2'-deoxy-uridine, BrdU) 2 X 2 ¥R ERRZ 1T > 720 S HITHEMERVE v OERRT 245
BN S 72012, HEVER IV E 2%k (Androgen receptor, AR) #izfHnru—=r7
Ziro 72

2. EBHA

AREETIX, ME#T + 5 €7 (Oreochromis mossambicus : weight 25-100g) % M7z, M
RS X D 11-KT KO BrdU O 5 %475 720 11-KT 3AHEDH 72 Y 5ug/g {EH L7z
B2, B e LT Wz sesame oil ZKEH 72 0 WEES L72o BrdU 2. XFHEEE - 11-KT #%
LR E D IZ10mM R 2R H D 72 D 10ul/g TS L7ze 555 7 Hik. BRI T CHESE E L.
MR ORI L2 7 LA A%y M2 X)) IRodkidtsmamiwRh (EE20um, 531
— ) ZEBL, RESEROEZITo 2 —kPUAE LTIE. P BrdU bifk (x400) &. DIF
DHIHLDO12DHMRE Z 72 5 GnRHIIH T 5Pk (x7000) L E =2 —ar=—7
— L LTHWwWHNEH HuC/D fiifk (x100), Hetas, LML —F—BAMSIC L ) B L 7=,

ARBIEFDO 70—V ZIEUTOFMTIT o7 9. 74 JETOREI DB L
RNA % ##5E5 L cDNA Z1/E# L7z, ¢cDNA 288 LC. ARa XU AR B #fnT® PCR HiE
7o 720 T-vector Z HWVTHWIREW 2 KIGWICEAL, qu=—%2 BR3¢, €0%. 1~
P— b F 2y ZICXVHMDOZO— V2R, 75 A3 FOHH - K277, BBV -7
VARG AT, IR & P L7z

3. RBRHERBSLUER

AIEEEB X C1L-KT $ 5 oMM 2 B L2 & 25, BrdU B & #52> HuC/D Bl
f (=FH72IH L 2 RB AR m 2 —a ¥) HHRMAEMAEICE AFFEL: (K1) BrdU Btk
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70 r O s B
B 11-KTE
60
4 50
8
Gy 40
o
8 30 |
e
g 20
Z
10
0
ZERBMEARE
(BrdU+Hu)
X 1. BrdU & HuC/D —EsayEdetammifg (11-KT #) X 2. ZEHEMEE O R (11872 0 o)
r mpogiisyi N
o
" W 11-KTE
25
L
2 20 f <
8 = 10
ga [5)
g 15 )
E 4 3
Z § 5
5 b Z
0 o ND
GnRH3[5H:# fadk 10um ZERB ML
- (BrdU+GnRH3)
3. GnRH3 B ANa s o b 4. BrdU&GnRH3 —#fq 5. " EMMERIIALK O i
(1 PEd 7= » ORI %) gy (11-KT #) (1 PEd 7= v OFEEHMAED)

B # £52 Hu BtEfiieid. 11KT S5 HO LML Y 8L o7z (M 2). 11-KT #45:
BETIE GnRH3= = — 1 ¥ 8 AR ISR TR S M L w7z (M 3)o BrdU Bati#iz 32
GnRH3= 2 —u0 ¥ (=HZITHML72 GnRA3=2— 1 ¥) &, AT EL BRI Ry -5
720 LA L. 11-KT #2558 Tid BrdU Btk % #¥2 GnRH3= 2 — 1 Y 2B S h, T OHIG I
GnRH3=2—1 > D9 HH13% Th-o7z (M4BLUKS5).

CHSDERENS, DILKT HEICE Y, OB LR RA 2 — 0 Y SHBILA S
Y. OQIIKTHEGICE D, B2l L2 GnRA3= 2 —a Y SBIL 22 RS E o
7oo PEDSMOEGICEY, [IKTICXDMET 4+ ¥ TN T GnRH3= = — 1 A3
LB B LAHMLCGnRH3 =2 — 0 Y iZ% 55D Hb | L %AW TE L, WMotkixiiic
Neurogenesis 2R L T A e 2. ARifTEI 2 M3 % GnRH3= 2 — 1 ¥ THDH TRT S
ERTELDIERTE.

HHEAVEVZBERO 70 —=V 7 TlX, ARa LW ARS #EHIzTD%EEE (ARa : 2607bp,
AR B :3326bp) DOWHREEFND I O —= FITI L7,

S, 11-KT 325 024K 1712 BrdU 23253 2 HAHIE R EEZ T, SHlOEERTDH
5N OE L BrdU THEHEREN72 GnRH3 = 2 —a Y IZOoWTHRE L2vw, 720 5 Mk
WL7AR Z7u—=v 75— 2T, 11-KT IZX DM GE I N AHaid. AR mRNA %
BELTWE 0%, WOMIEHR A = X2 2 HIZHEL L ARV,
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CEEWE R E 2 )
#an AT LRSI A8 2 aaf F
W EFRMIC Y- 2 5 KD S

TAHH MEER
AR AW RERE 424 238N0 1920100049
Eo3 T

P AN

(&= - H1Y]

FI=FYTVER, B EE (BX) OwFrs100 nm (57 A—bv) DTFoW
BE2T. /37 ) T NVEREETLEMOERD, WHOKAHOMKE ., BN - B
By - BERAEE 2 725 Lize LR, ZIICh 2B RE & HIT, BEAOHR &)
MU CTKBREANDBEIBREEIN TS, F/FIVTLVD1D2THHHRF /7 aa L F (silver
nanocolloids; SNCs) . 4+ Y OBELRTH V., A+~ (Agh) 2T 5, Agt 3k
WORMMBBLIIHILA ML A2 5 ZBEMEZFISECTRELT. MAEYERTEIZHEZDD
HRANRBEBANCHAEINT WS, —JTSNCs i1 Agt # BT HBCE T2 RIN L. BBEH»
UMM E Z AT L b 23 5, X o T SNCs P EWOERPNCI Y AT N84, BAEO
WEERRESMRNTEEINSLZENEZ DML, EERNTHAE L EEREIIIRILWE D7
SEIWCI)REMNEEENLA, BRICHA LGRS IZ DNA, RE, Bk, v o825
Vo ZeHERERK S RIS, BELZIKT S5, $72SNCs id, MEDVE VI EEEARZ
T LIZ W2k o3 4 XHh/NE L %52 (Christen et al, 2013). & SR T-H 4 X%
INEWITEFHEAKE L %D (Osborne et al., 2013) T EFWMEINh TS, £ T, AMEE
BHIC X o THRBEKEA EA L72YA. SNCs BRAEEMICE D RELRBEL RITTLRTHE
N5, KT, LFWREIEZWRECETFT VA TH B A ¥ H ORALH-M %2 T, SNCs
DOFHEICE 2 A KROMELZFHMiT2Z L2 HWE L,

[EB&A %]

SNCs 3T THA F ¥ (Agh) 2L, Agt b T -HMERO—D LR P AMONT
Wb, £ZTSNCs 225 Agt ~NORHEIC S 2 5 IEORBZ WL 20, 2 ¥ 7 KHFEF R ERM
(BAKITHY) 12 SNCs 25 ppm & %5 &9 IR L7228, ®4a5WESM (15C. 25T, 30T
BLO3BC) TAURHHE L. TDOH. SNCs DERM IZ&Th b Agt i) % ICP-MS i %
AWTERGH Lo IS 2HEDENIZOWVWTIZ, 5ppm SNCs ® ERM ZIR#EX B X
O"ERM O A Z MK E LT, ZRZENICA Y AR UTFaZ A %, B biEss (15T,
25C. 30CH L V3BC) TO6 HMMEEHR L. HMEEEZTM T 272012, Rk, LMBBLY
CHEBHMET L EDIEFTOMTEBIZE L. $2BIEA ML AZIET 572012,
TBARS Assay CHBEBILIREOSMEN O v Y7 LFe F (MDA) #EE %, Glutathione
Assay THURBILWE D 7V % FF >~ (GSH) P2 ME LTl L7,

(ER - EE]

SNCs 2* 5D Agt OBk K LA & & H ML, 35C TIXISC O 5 ML TWwize A
& 7 ALAF SIS SNCs ZBR 8 L 728, Wkl (30CHB L UB5TC) 128 TH L CIETRAHM
LTwi, AR, BEXBIUOWNBR EDIZAFHORFEREL ENE25CTRATH -7,
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KL (30CHB X U3BC) BT 2BHEX TOLMEUE. FRIX & iR L T5 HHLARREZIIMR
B L7z BALA P U A ZFR$ % 720l L7z MDA EICAE LA A DN LD - 7205 GSH
WEEIZI5CTlREZE6 HH. 25CCTlg#E 6 HHDUBE. 30C T3 HHLARE, 35CT1 HHBKIZBW
TREZXIIBX LV EEIDEd o720 ETORBXIZBWTARD LR & L HICHEE TR
L. EKRICBWTX ) AT GSHRENBA LTz, F2KRORELZNBXES LE
W95 &, EAKRIEEHUIMCTGSHBENRKICER 72, (F1) 2D LI, GSHIREIZ
B TEKIE EEYIM TEIEAR SNz, BARRSE T LTFAOMRBEELIEL 2D,
GSH Z R M HEETE D X )24 5 —J5TSNCs IR Y AAKRBRIBML, BHEIC X 588
WFIZADNIEE X T

AWEFEIZ & o Ty BIKIRICI T B SNCs DIEFEAS, SNCs 2°H Agt ~OfEEzRET L E & b
2. AT AR O OHESB L OTGSH 2T SRR, BRARZEDLI LW LML %
o720 AWFZEIR. SBEEEIC X 2K EAA, KEBITHI S 7z SNCs 0@t 2 8RS € 50
REYE 2 58 < RIR L 726

15C 25°C

[
<
1
*
ot
=}
1

*

.
@]

T
*
=
[w)

T

[xN]
en]
T

GSHi®E (uM/mg protein)
b
S O
GSH#EE (uM/mg protein)
(]
o

—
<
T
—
<
T

<
(o
|

ot
S
*
3
*

B
(=]

*x
&
*x

]
j}
T
]
-}
T
*

—
ew]
T

GSH#ZE (uM/mg protein)
= 2
*
*
GSH#ZE (uM/mg protein)
&
*
*x

o
|
o
|

1 RAR2LKIIZBT 2 X5 AWLMo GSH iR EZAL.
(LI HEIX, W SNCs BEERIX, "P<0.05)
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(WA E A2 5D

#an Xaoiyx=r=7DEEEMEICHT 5 W5

TAHA TN
AR EBUERLERE 4224 4ENe 1930100020
N OE % &

(&= - H1Y]
¥awVx=r=72 (Allium victorialis L.var.platyphyllum (Hulten) Makino) . dtJi%
R CREBHIZHE AT 25T RDO—D>TH Y, 2 F . L
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