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Studies on quantification of genetically modified organisms
using the capillary-type real-time PCR system
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Fy €71 —ME R PCR I & % #EIRF#HH R S OBATEIZE T 5 78
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BRI Z i, BUE, 7 A AL E LTE L ORETHY, FEEREMTbhTs Y, (EfFmg
WBWTH, TORETRIEWIHRL TS, 29 LAZIRROT, HARTIE, £k HEOHKLTHS
BRI Z R ORER RS 5720, SREERICLY, RElFEEo®mBEL, FoRblEoHzBLE
PHEEN TS, 72, EEETFHIRZARE LT, ¥4 XBLO MY ED T VIOV TIIIERIR 2 &5
FUEW P ORI AR O ERBEROFEMMIIS U T EREINTVE, ZORARS %E2ERT LN
PELTIE, ERPCREBZIMV/ZERENER L 2o THBY, L § 22 EETORRRELH &,
x5 & B VWA O WAEMEEIR T O RIOEY & RIS ZNERIEL, 2ol SRAREZHEHTLF
DR D W TH L, T, WEIEWDS 2 2 DNA (gDNA) # L < AZEEMELY] 2 Ml AA 72T T A
I FDNA (pDNA) #Z#Ede& L, s BRI EE O R HE 2 RAm O 0k & ARFIC PCR BB & 1TV, M
EERL, ZOBEBICESEZNZNORBTICETNIENEETOIE—HERMNTL2DTH 5,
BUE, HATREE L2 E TERIEMEICENS pDNA ZEH#E LTHW A FESRH SN TWA, L L
s, KEHEIRFTH D pDNA &, EHFTH S gDNA 2B W T PCR WIRMRAE 2 254, BEAmE g
DRARETOMEMEDFGHN & B 2P MEE 2o Twb, AFETIE, Fv 5y —RERE PCR
& (LightCycler system, @3 =, PLTFLC) &M\, FEfE L BHREOAR—HOBERIZOWTHRETL,
BIETHIRAZ A ZAB L Y EOa Y OEREERMT L7,

53T, METHIRA ¥4 X (RRS) #XJ%12, DNA i3, PCR 33K O PCRiRESLMEICOW
THE 4T, LCIZBIT % PCR BUSSM % Il b L7z, Rz ilke L CELILE2 REIITA S F %
Y5 ) —HlER PCR EBEOM M Z4H L, PCRIUSK QRSN EZZAE L7722 LT, BRSNS EAY,
58 L7z PCR M O WIRAHERE S N 7ze MV L7252 VT, WEEEET TH S Ll BmRAB LD
RRS 1Y DNA Bts % By & 45 RRS i RIC2WT, pDNA & gDNA 22N OB R L 7=,
pDNA & gDNA @ PCR UG IC B 2 BiR#)= 0 [V 2 JIWi3 2 72012, Mo s S 25k 72 PCR
BRI L L THIKZ T o 720 MATHICHNT L 2R, Wi# 0 PCRAIRICH B A2 IIBD SN d o1,
INFTLCIZHBWTIE pDNA & gDNA @ PCRAFIZOWTOHBEHENIZINTES T, T ehb,
LC Z H\72 PCR BUBIZBWT pDNA & gDNA DSHETH L L W) T2 MO TH LN E Lz, BIZ, I
R EE OBV A SE O 8w T 2 ATV, B L7200 Z M IO W TR D 3R LIIES X B GEE 17 -
2o TNODORERE, KR OTHHIED BV RRS E# PCR #: 2. L 720

BAFETI, SETHIRZ bYyEua Y (MONSIORM) #XRIC, LCIZBI %R PCR EOMHEE X
FTzo BIFIS B THET L7z RRS % itk &2 MONS10&E /0 #HT (@ L7z & 25, NIRRT SSITb % 5%,
MONSI10% %% 45 % i) DNA i 2 80 & 4 5 P35S B X O° MONSIOE =2 W3 N IZHB W T pDNA &
gDNA ® PCR Z1FICIEAEADED BN, O PCR AFRDOZEDERNHE L B E 0L L LENTH
brEZobNhi, £/, T FTICPCR RUSICHET % gDNA OB DFERMEICK &  BBE L 2 % & oWy
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MWMENTVWEIERD, P7ETITYOPCRIZEITS pDNA & gDNA O RISZE B OFE X gDNA O Ek
HEIGERT 20 EZ . 22T, HRMBEORELRDSE572012, gDNA EDH, BFERDY
BRI SR ORLEL 2 2 CTHRES & 4T o 720 Bofe BT, B85 D LB T OV BRI SR AU 2 KL A A o TN &2 47 -
72 gDNA % PCR BUSIZHE L 72354, SSIb, P35S 3 X Y MONSIO5E # 5% T 5 17z PCR 31120 W,
pPDNA & gDNA OF 723380 5N$, gDNA (S I LBE & O BRIFE 3 LHE % i A b8 TR LEE %
79 ZEDPCRUIHEZ —HTA-0ICAHNTHH I EE2W S E Lz HIZ, BEAEE OBMIEARE O
EREDHTZAT, WL L 72D B OV THE ) B LIEIC X 2 RGEER AT o720 SO DFER, REE
T OFHIME D By MONS107E & PCR #: % 7. L 720

KIFFETIE, ¥4 XABIO M 7ET T OER PCRIEICOWT, FEIERRICB 2 k&2 Bt L,
WS U724 X ) BRI S DR AR ZWET 5 2 L TEORMEZ N L7z TORE, WHEROH
BIED B LC ZH W2 E R PCRIEZ S L7z LC IZEENOEREBARE L TIRELIL 217 7201250
NS RET, B AR M TS D B 725, LCIC & B @SSR 2 &R O &= g3e i
WAENEEZ BENL,

EBIZ, b EOUaITENGRE L2ER PCRET, ¥4 ACTHEN. L2 hEz@EA L723%461213 pDNA &
gDNA @ PCRAFE D BD BN, O PCRAWFRDOEDPENHEIHELZ 52 5 EFNHLrE R T2,
PCR AR Z AT 72012, M ET T gDNA OFILBIOME %47 o 725 4, 5 LB £ 1 IR
RN AZMAEDETIT) T ETPCRAFENFFICRSL I EEMHERL, MY ETIIOERSIIIBN
T pDNA & gDNA @ PCR#FEDEDT ) A O EKMEEISER T 2 WHEEZ WD TH L2 Lz, 202
Lid, EETHIRZ AROERIEOAL ST, MOMETOERLE IV B lET 28a~0IH b M
ff3N2, 72, PCRAFEL —HEE2 L1, HEEWETH S pDNA &= TR 2 5O 8 m 53
T 5L ORUEOMHRE R, SHEOREE L, & S5 EBRY RS MG TE b L%
Zbb,

F—T— N EETHEBER AW ¥y YU —BEs PCR. RRS, MON810, PCR &I, ik di#rik
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participation: from a viewpoint of the Social capital framework
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This study seeks to examine the effects of the Internet on the individual and society, from a
redefined definition of “Social Capital. A basic premise of the social capital framework is that
people’s lives become ‘better’ through networks and more productive through use of these social
ties. But perspectives of social capital differ between two of the main researchers -Robert Putnam
and Nan Lin. Putnam’s perspective saw social capital as a character of social organization: while
Lin’s perspective saw social capital as resources embedded in a social structure that are accessed
and/or mobilized into purposeful actions. In this study, the author integrated these perspectives,
and redefined social capital as, “resources that are embedded in interpersonal networks and have
positive or negative consequence to individuals and society”.

According to Putnam (2000), social capital has two forms - bonding and bridging: Lin (2001)
held them to be strong ties and weak ties. The author in turn combined these and defined social
capital as having both form and type. Thus, ‘bonding social capital structure’ is a network of
homogeneous people (i.e. strong tie, intra-region network). On the other hand, ‘bridging social
capital structure’ is a heterogeneous network and outward-looking (i.e. weak-tie, inter-region
network). Both these two forms of social capital have merit and demerit. For instance, a person
living in a region where only bonding social capital is rich, could defer connecting with heterogeneous
others in outer regions. But a person living in a region where only bridging social capital is rich,
would find it difficult to use resources to interact with other homogeneous people. To examine this
antinomy of social capital, the author focused on social capital in relation to Internet use.

There has been controversy and differing discussions on the effect of the Internet on social
capital in previous studies. The reason being that previous studies did not give much importance
to the ‘usage style’ of Internet users. Thus the author classified the usage style of Internet users
and examined the effects of the Internet on social capital, by usage style and predicated the following:
1) PC mail use and SMS use would have positive effect bonding social capital; SMS use would have
negative effect bridging social capital.

2) Taking part in online community would make bridging social capital, and strengthen bonding
social capital.

3) Information seeking behavior by WWW use (e. g., using Yahoo! and so on) would be alternation
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of bridging social capital.

As No. 2) has already been examined in previous studies, the author focused on No. 1) and 3).

Chapterl: At first, the author reviewed argument of Putnam (2000) and Lin (2001), and pointed out
the problem of their discussions. Then the author redefined the social capital in this study. Second,
the author introduced the Internet history and the characteristic of Internet. Finally, it explained

the problem examined by this paper.

Chapter2: The author considered in what way is face-to-face, mobile phone, and Short Message
Service (SMS) communication associated with relationship satisfaction of same-sex friends. The
results showed that relationship satisfaction and mode of communication were different for
friendships where the partners were physically near each other and could see each other face to
face even daily (short-distance friendship) and friendships where partners were physically
separated and could only rarely meet face to face (long-distance friendship). Primarily, for short-
distance friendships, a positive relation was observed for face-to-face consummatory communication
and relationship satisfaction. Additionally, for long-distance friendships, SMS consummatory

communication had a positive relationship with relationship satisfaction

Chapter3: In this chapter, the author examined the effect of PC mail use and SMS use on two
kinds of network (strong-tie and weak-tie) size and adaptation (self-esteem and self-efficacy). SMS
use had holding effect of strong tie size. But, SMS use had reduced weak tie size. PC mail use had
holding effect of weak tie size. Network size had positive effect on adaptation. As a result, SMS use
had positive effect and negative effect on adaptation. But, PC mail supplemented this negative
effect. This result showed SMS use had maintenance effect to bonding social capital and reducing

effect to bridging social capital. Then, PC mail use had maintenance effect to bridging social capital.

Chapter4: The author examined crime information seeking by WWW use affected the maintenance
of the public space in one’s own region. As a result, WWW use had positive effect on the maintenance
of the public space in one’s own region. Next, the author focused on activity of intra-/inter-region.
The result of analysis, the positive effect of WWW use on the maintenance of the public space in
one’'s own region was limited by activity of intra-/inter-region; both High activity of inter-/ intra-

region or both low activity of inter-/ intra-region.

Chapter5: First, based on the results of chapter2-4, the author discussed the process of individual
consequence and social consequence from a focus of mail use and Information seeking behavior by
WWW use. Second, contribution of the previous Internet and social capital study and application
possibility of this study were argued. Third, the effect of Internet new usage style by the growth
of technology on social capital and strategy of the Internet use to get better effect were discussed.

Finally, future studies were proposed.

Key word: Internet use, social capital, short message service use, PC mail use, WWW use
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F1E REEHFEZICHTHEEOHR

AR, EBEREED N L= U S RBICHEIR A L 52 LT, 8T 4 =V AIRBIC LY 5 2 L AUR
ENTHBY (Stickgold et al,, 2000), HERIZ 3BT 2 BB H g DO MAER 2B RAFRD N TW5D, Walker (2005)
R R OB AT O VT, BIRERY, HEEREICIR\W T, PR A LT\ b, FIBSEEMC
W&, AR O BCIREE KRS L 2 i o AR A2 b, o e RS 2 L eRREIImibsh, i3
RO EE LTHBYLEND L EZ SN TV, E4FE, 7 v L AIERE RS 2 1R 3L 2 ks
BCdH A IMEERSLBMOEHELEICEETH L I EARBEINTVS (Gais et al, 2002). AHWFIETIZL,
Wi R HP D i & S8 PRIV, S RIS 0T L, BUE — 388238 12 BT 2 IR O B AE 2 K5 p 2R B2 BT L 72,

B2E HREEHFZICHTHKREEEDOSR

28T, B L AL 2Bk & BEICHER L v 2RO B AR IRO R 2 it Lz, 5
TG R 22 KRB - REEBEA DB L2204 TH -7 CFEER234£042i%) . FEBHIZIE, ¥BLyary
LT ALY v a vIZBWT, AR RS &2MIE (RIRKE) &IEVRIEEZRAICER L7, IEVX
B3 S h oMl LTz, I FRRIcEE ey v a v EERL, H75MMHBEOS HIZT A My
YarvhRERL. MR, BIRIICEE Ly Y a v 2L, K758 oM ORI % 13 S A,
BIRRICT A My v a v &g Lz, oMK%, BRKIEOMEIEE X, HERCI¥FEH Ly v a ry»o
FALEY ¥V a VI TR L2 RE o205 L, EIRECIZSEE Yy Y a vy bF A ey
o3 SH CHI R NI BEE WM L, 201% D1 AT Sz, — i CIEML R & W53 2 i o
BRIICIE, HOBWIAONERoTz, 2O NSRRI, HFICHT L ST 2P EO R R -
B BED I ISR DODH B 2 EHTREN T MEIRIISIZMNT, THGIEOTREE L EEET L, B
BRI S N7 —EHIS Z OB THRIL SN L EE2 5N,

E3E ERGIEEOFHEEFRIMTEBOBER

% 3T TIE, MEIRAG$EY: % Slow Spindle & Fast Spindle @ 2 #1208 L, TNFho T & WidEo
TS & OB A WS L7ze F 72 IEIRAGSEDE O T B4 2 MEIREI & 1200 L, Pt S Wit o %
L5 2 L7z SMETRERE K¥A - KEREOR L1248 TH 72 CFHERZ223+050i%) . W
IRANCH 2 E 21T (e y v ay) BERBICFHURELZT) (FAMEy v ay) 8L, %Y
EATD R WIEFEKD 2 5B Lo Fl L -BEIE 2R L FMTH o 720 MR O G-R R 1457
BryrarPbTA My ¥a UyNERRE A L206% 85 L7z, MEH R EOMEENTWIT L,
Fast Spindle I3 %, BiRIE, ERFRETHD, FERTIEFEE LA HOIEFEHK LY b, HiRIE,
EHEHBTHLIENPPL L R0 ZOBRIZETOMREICBVTEDL I ENTE, 2O M
54 % U C Fast Spindle O #PEIX, Thi S WREOFME BV THELTWL EEZbh, —
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75 C Slow Spindle O B2 13 B H AERRE O BiAE S & O MICH B ARMBEBERIEA ST, T X Wit
DFREREIIZEE L TR Witk #% 2 57z, Fast Spindle OFA R TdH 5 MUK — 2R, BRI
MEFR & Vo) el & 73— ) CREIRAUCHEST T 2 MO MBI FE L Cwd L E 2 bz,

F4E ERGEEOREMECERAICH T 2RIEBEE
4TI, ME—EEZR ICB P 5 Fast Spindle DRI AR 2 Bt Lizo ShNE 3 fEE 2 K2 -

KREFEBEAEDOB L 8% TH o7z CEEEM21.8+053i%) o Fhi L 7-FREIIH 2 5, FEThi 1345 3 | & [k
THolzo HEMEOMEREIZEE Yy Y a v o T A by ¥ a UNERIREZ A L233% %84 L7z [
WA S 2 RE I3 2 P DBtk & — & A & il LHRIR 2 S CHOR L7245, B CIRIEFER L i
L. ZHIBEEBIZB W T Fast Spindle OEEIPEA S F - Tw7z, sLORETA (Standardized Low Resolution
Brain Electromagnetic Tomography: Pascual-Marqui, 2002) 2 & ¥, Fast Spindle FEA. O ERIEA T % L
Bkt U 7-A e, ZEHRTUEIENC 31) % Fast Spindle DG EIPE DB K TRFIICH KL TV 5 2 & H5HS
M e e ol FHRMALTEO BRI, BUE - EH)F 253 22123 C, Fast Spindle O H)
PN THE > TWDLEEZ LN, ZOFMIZBWT, EH#E (long term potentiation: LTP) 7 &
OO &R S, BET L5y b7 =225 ENTW5D 2 EAVREB Sz,

EHE HEER

ARWFFEOFER, WA — DB IR 2 A4 5 2 & TREMICH L (452 %), Fast Spindle O
VRIS — BB BT 5 (B3 ZEAHLNE ko FEHICHE T 2 MELIC B W T Fast
Spindle BN ARITICHR TS Z E WSt ko7 (4 #), Fast Spindle DA MEREIE, IRIK % 4
UM A1 Z 723 (Ueda et al, 2001) —H T, FRICHET 2EHAMICBWTLTP 25| &2 ¥
Rl e LTl &, BH SO RN MO HFS 35 LE 2 b,

VLB % Z 0 TRIFgE T, kP S (sequential hypothesis: Ambrosini & Giuditta, 2001) 12, Fast
Spindle FEAERFICHIFE R v M T =7 LI ND L WO RFEEEBMLAZET NV ERET 5. / v L AMRIRY
WIEOREPIEBIFE AR, RN TG HAL L 22 2 o 72 TG B o 3] (long term depression:
LTD) #»#47L, @ Fast Spindle ® 54K 21E, B8 < EHMAL L 22 sk i gt o ik (LTP)
PEL TV B EER Do ZOMBEMAMAMMICESG S22 & TRy b7 -2 DS /NIEMFETL L
Zx oMb, VARERMICIE, ¥ L ARG ER S NI B W TR v BT — 27 oG
it sh, EEO AL, R SEITL T B EEZ B 5k, MRIRGGEER LRIEE O MBI, L
L HERI DR 2 ORI 31T 2 BTGB IR 2 FHICRET L, OB MGES 2 LB %,

F—T7— N BER, PR, EBhERE, BENRKGSEDE, Fast Spindle, Slow Spindle

51 B X #
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F1E FR

L CHMONTBILTH BRI, WEORMERLWYEZ L S HIET 5, 19304 [ SLpA% AL L PR G
(DT, drsim e i) 1k, fEfboile TR & “E” L7z LA L, AiEHicsid % nm ¥4 X
OB ([F /78] LIEER) OREE (v) PIEEITNE CBRIBREEZ 572729, T E CEBEBLZICE 2K
FEASHR R Ao T FoA 1, RIS 2 IR S5 [BH] 230, v 2R 10 UL ERIR S ¢,
X #/NAELEL (small angle X-ray scattering, SAXS) % M\ 727/ BA RO BEHBIZZ, 20034E M T CTHlD
T L7z LAL, [EDOLHICTF IBOKET A4 X (V) R () BELTWO»N? ] Lwvw)F
AR [Fk] LT A X500 F(N, t) 25, REZB/BONT R o7, T2, #ERALOBREYIIE B EE
(AT) BT 2DT, 7/ BERDAT RG22 55 2 L 3RENICEETH 5705, T2HONTO AR
Too AAZ, HERAHEIE U7 [EEEGRN AR AH BRI 2672 &3, BAROERE R TIEH Y
BawEWIFEANZMEEZ BB L NV RRIIEE A EOYE, [RMW] 12X > TR 5, X
WCBWTIIBARERET 2 [BH] LI [ ] 2R b Twsd, LaL, BEKICBITA
BRIOEENZDOWT, HERICHFEE SN b o7z TN B, FHFMICEER RRIMETH 5,

KEFZED HIEF I BAEROFEREZH S, LitoRMREEZ FYe L CTEAER X & = X 4 % R
5L ThDH, BEMIIE, (1) SAXS ZHW/F ) BAEROBEHBEIC LY AN, ) ORHERZET,
FEREWS2ICT 5, (2) F/BAEROAT FHEEZHT, # LA RBRETH 5 Z & % PJg i
FET A, (3) SNV, D) 25T BoBERNKF (ROAHTZAVF—0,) 21T, F/2EOW L XHIEFIC
REWZLEYOLPICT S, (1) HRBRFHOMEEZ R TE 5, FrLWBERMGRERET S, (5) #H4E
A BT A O E 2 HERIICH O 2T L2 ETH S,

KT, A BADPELET B EDTFEHVT "B Fo L a8 &, EEMEERA =X 4
R Y —WEEE LTiibo Tk,

ABHTIE, DTSSR DMILCTHY, RO TOETVWE THSH AR F L v (Polyethylene, PE) &
R 7a ¥l (Polypropylene, PP) % H\y, ZNZNIIEHIZHAA THEEL 720 RlR — S AS b &
HTBIZEL 7=,

FB2E  RKUIFLVOXNEREICK DT/ BROY A X3 EFDORERE
AEOHMIE, SAXS Z W7z BAKOERERBIZICL Y f(N, 1) ORMIBEEZETEREZHL 2T
528, RUSWN, ) 26 F /Do, 15T [F/BOWL EPFEEICKE V] TEEWALRPICTLIET
HbHo AFETIZ, UWTOZEZWSNIT LT,
1. Guinier plot &R - AR LT, XHUNIFELIREED S f(V, 1) DOIFHIEEZ WO TR, /hEWN
DN, ) (T & & DICEHTH R L TRAL, KEWND AN, D) dWwo< ) EBR L THMLA,
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AL CEWIRBIC R 572 fN, 1) 1, NOBKELBIZHE LW L £-T, F/BDIEAD—
ERZGFAEEFR Y, HHARS (7 aflih] EIER) NEETE 8w, F/ BAEROEMAKDS
D THL NI R 572,

2. BEIRED AN, 0 5F ) BDo,(o.(nano)) #1472 o.(nano) 23~ 7 TAHFICHARTIEFIT/NE L,
I POE—PFELLKREDP DT, [F /BRI A XLETBEOD S EAFEFITRE L, A - HEDS
WL ZEPHLEMPICR 720 HLTY 7 BfiilDo AREVEINE, [+ 2 M7V FOBRHI
12X ) BRSBTS I CERR S, RELTHEINLTH 5L,

HE3E | / RERDOBSHEREFECH UORERIERORR

REDOHMWNE, T/ BERDOAT KIFHEEST, WL AEBGERTH 5 L & PRI GES %
2, HRMGHOMERRRTE S, FLOWBERERZRET I LTHL, AETIE, DTl
S L 7z,

1. AN, ) DATHAEZRT2e REWVAT O AN, ) (EREH & & HIZIEFITHR IR L, /HAEWAT
DN, D) F@o Y EMR L7z, WM E & HIZ AWV, ) HEARISHIR U 78055 % S5 L 72 IR % 57
HERDER ((AD)] EEH‘L, EBRR(AD) <cexpl-y/ AT] (a) &7z, 22T, pldEHT
Hbo (a) RED, ATH»HI TS EF I/ BAEEIE L S HWBEICR 2 2 Ldbhoiz, BAEREE (1)
M I(AT) cexp[-AG*/kT] ccexp[-C/AT] (b) THZOHNAH I EX, XlAbhTwWa, 22T, [
EHALARAE - BFE B 72 D I ET 508, AGH IBAROEMILEBR T A V¥ —, kT3 RV
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This thesis has the following objectives: 1) To review the concept of decentralization and
participatory approach and implications for fishery policy in three different decentralized and
participatory management models 2) to compare three decentralized and participatory models for
fisheries management in two countries: Chile and Japan, 3) to evaluate a CBFM in Japan, through
main conditions considered as ideals for a sustainable management of common pool resources, 4) to
analyze a Chilean a decentralized and participatory model and identify main elements for its
implementation 5) to analyze a decentralized and participatory approach for migratory target
species in coastal fisheries in Japan

As method, this thesis chose a qualitative approach based on case studies. It was applied semi-
structured interview. Case studies were conducted in two selected countries: Japan and Chile.

It was selected a case study of Nomaike FCA to understand a CBFM approach for fisheries
management as a typical representative of Japanese system. Nomaike is a fishing village that
belongs to Minamisatsuma city located in Kagoshima, Kyushu. Nomaike seems a successful CBFM
approach for fisheries management. In order to explore what elements might influence in this
successful it was made a contrast between empirical and hypothetical conditions defined by Critical
Enabling Conditions (CECs) for sustainability of the commons (Agrawal, 2003).

Chilean model is less decentralized than Japan and co-management is centered in right-based
management driven to mainly individuals. In this context Management and Exploitation Areas for
Benthic Resources (AME) is an interesting tool in which right-based management is focused in a
form of common property rights through fishers’ organizations or fishing communities. Data was
collected from one hundred fifteen (115) coastal villages in the south of Chile during 2001,
corresponding to 96% of the total coastal villages. Characteristics of Region 10" favor the implemen-
tation of AME. AME is highly pertinent due to the factors such as the natural productions of
benthic products, an important benthic industry established and the relevant impact on small-scale
fishery, especially on the high concentration of benthic users. Fishers have great expectation in
AME based on the “ownership” of the resources may improve the management and for that
increase their current incomes. However, this positive expectation can play a negative role if the
incomes decrease due to marketing situation.

This thesis also focuses in cases where decentralization and participation is applied for
management of high mobile target species. In this context, it was applied a general appraisal on

sustainability for several fisheries in Seto Inland Sea. Although the majority of the species have
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shown good scores in sustainability, some of the main migratory fisheries have revealed negative
results. Low scores in high mobile species is not illogic if we consider that migratory species are
difficult to manage for causes already largely known. One example is “Sawara” (Spanish Mackerel)
which its fishery collapsed in 1998. Resource Restoration Plan, RRP ("shigen-kaifuku-keikaku”) was
established by the Japanese government to recover stocks of “Sawara”. RRP works in the idea that
all resources users and stakeholders involved in the collapsed fishery must contribute in its
recovery through a consensued plan. A fishing community linked to this program is Hinase FCA,
belonging to Hinase-cho, Okayama Prefecture. The management system allows high participation
of main stakeholders related to “Sawara”. Another community is Toyohama-cho FCA belongs to
Toyohama-cho, recently amalgamated to Kure city. This community is strongly related to “Tachiuo”
(Largehead Hairtail) landings. Main fishing gears operated were “ippontsuri” (pole and line) and
“Hae-nawa” (long line). In 2003 “Tachiuo” landed in Toyohama represented 75% of total landings of
this specie in Hiroshima Prefecture. Production of this specie has been perceived as in declining
trend but opportune measures seems not to be a priority for fishing authority. Despite the system
is highly participative, obstacles in the decision-making process may affect an effective participation.
As conclusions, decentralization and participatory arrangements can be found in different forms
depending on how their components are related each other, influenced by different types of
resource users, institutional arrangements, and different level of jurisdictions. Japanese system
constitutes a highly decentralized model which main role in coastal resources management is
transferred to local communities while Chilean case still center important decision at central level
transferring only part of management attributions to local fishers organizations through only one

participatory tool.
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Edible fish in the dried, salted, smoked, frozen and cooked form has moved from coastal
provinces of Sri Lanka across the sea, to cater to the customary food needs of avid fish consumers
in other countries. To investigate the export oriented seafood industry in Sri Lanka and the seafood
consumption trends in Japanese seafood market, virtually identical surveys were designed and
administrated in both Sri Lanka and Japan. Case study approach was utilized to collect both
primary and secondary data and both qualitative and quantitative data analysis techniques were
followed. Export oriented fisheries in Sri Lanka are characterized by a unique interdisciplinary
collaboration about regulations and international standards, with the reputation from largest fish
markets as the visible result. Forecasting and trend analysis showed the positive trends in
Japanese market for Sri Lankan shrimp products. Future possibilities are more towards to
prepared and cooked meals and Japanese consumers are willing to pay extra for the convenience.
Some of the critical problems for shrimp exports are scarcity of raw materials, price uncertainties
in international market, high rate of bank interest, non availability of timely supply of air and sea
transport facilities, taxes, tariff, natural calamities, poor infrastructure, international regulations
such as HACCP, labeling, traceability, etc. Pearson correlation analysis showed that the
consumption expenditure on beef and chicken has significant impact on shrimp consumption
expenditure in the Japanese market. Moreover, the expenditure on seafood and the demand for
shrimp has a positive relationship. Results showed that product and process innovation, effort in
international business, obstacles internal to the firm and internal to the country have significant
impact on the export performance of tuna exporters. Utilization of public instruments was not
significantly affected on export performance. Sri Lankan ethnic seafood processors are targeting to
niche markets where large number of Sri Lankan expatriates residing and majority of the
processors were belong to the small scale family business category. Traditional dishes prepared
from Maldive fish and sprats receive all time high demand. Product diversification offers increased
scope for South Asian seafood exports in the future. India and Sri Lanka are heading for diverse
seafood product mix for export compared to other South Asian neighbors. An examination of the
Herfindhal Diversity index reveals that India and Sri Lanka have intensifying the product
diversification, the most significant of which occurred in India (Herfindhal Diversity index was
changed from 0.41 (2000) to 0.23 (2003)). In contrast to the regional experience, individual companies
do not appear to have pursued a strategy of product diversification because of international market
constraints. Female employees are dominated in the lower grade jobs of the processing sector.
There was a high positive relationship between organizational justice and employee commitment, (r
= 0.608). The correlation between commitment scale and supervisor evaluation scale was the

highest, (r = 0.670) and was positive. Evaluations of supervisors were found to be highly correlated
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with commitment, (r = 0.670). According to the analysis, 72% of the export penetration was
explained by the considered dependent variables (level of HACCP, labor, capital and traceability).
Companies are catering to the emerging Asian markets have low interest in developing their own
quality assurance system or following HACCP system. The more effective community capacity
have been limited the disastrous impacts in lives of fishers, traders and export-processors and their
property. Indeed, beyond the death and missing fishermen, traders and processors, the tsunami
wrecked much of the community infrastructure. Establishment of the 100m buffer zone has made
big burden to all sub-sector participants on access to the land. Fish traders and export-processors
have better status of livelihood strategies compared to fishers. Positive, significant correlations
were exists between physical, financial and human capital. Natural capital had negative significant
relationship with physical capital. Moreover social capital has negative, significant relationship with
policies and institutions. Date of expiration, price and quality are the most concerned product
attributes for final purchase decision of fresh fish, frozen fish and dried fish respectively. Even
though fish is central to the Japanese diet, analysis of the consumer ethnocentrism points to
relatively low average ethnocentric tendencies. The cross regional comparison reveals that, on
average most ethnocentric consumers was from Tokyo and Osaka, compared to Hiroshima.
Consumers have more exposure to imported products demands for domestic products. The
demand for sushi from younger aged groups in Japan is low and their patronage of traditional style
sushi bars was rare. The most common frequency (64%) for consuming sushi meals was between
once or less than once a month. Approximately 29% preferred sushi meals 4-8 times per month and
only a few (3%) had the highest sushi consumption habit. Frequency of consumption has a positive
and significant correlation with age and occupational status. Sushi of tuna is most favored and

demand is high in festive seasons.

Key words: international market, export-oriented seafood industry, Japanese seafood market, Sri
Lanka
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Chapter 1 deals with general background of the study and ultimately leads to goal and general
objectives. The goal was to find out some ways that would help reduce the clinical problems
prevalent during pregnancy and parturition. To achieve this goal, the following general objectives
were formulated. (1) Understand hormones of pregnancy and parturition; (2) Predict calving time; (3)
Understand pathophysiology of retained fetal membranes; (4) Estimate maturity and viability of
feto-placenta; (5) Find out a way to produce clones with reduced clinical problems.

Chapter 2 describes some literatures reviewed on various topics which would help formulate
various studies to achieve the objectives.

Chapter 3 presents plasma E,S and E,f profiles during pregnancy and their relationship with
relaxation of sacrosciatic ligaments. Blood samples were collected at various stages of gestation
starting from d 100 and plasma samples were analyzed for E,;S and E,f by ELISA, and relaxation
of the ligaments was measured as the depth from a scale placed parallel to the ligament between
the sacrum and the tuber ischii. Plasma E,S and E,f concentrations and relaxation of the ligaments
increased gradually as gestation advanced and peaked on the day before calving. The relaxation in
the ligaments corresponded well to plasma E,f concentrations.

Chapter 4 shows the possibility of prediction of calving time on the basis of E,;S and E,f
profiles and relaxation of sacrosciatic ligaments. The prediction of calving was not possible by E,S
profile. The increment of E,f >0.20 ng/ml from the concentration on the preceding day showed
85.2% accurate for predicting calving within 24 h in 62.2% of the cows (n=37), whereas the
increment in ligament relaxation measurements by >5 mm showed the highest accuracy (93.9%) in
83.8% of the cows.

Chapter 5 describes peripartum changes in plasma E;S and E,f profiles in cows associated
with and without REM. The E,S concentrations just before parturition was found unrelated to the
occurrence of RFM. The concentrations of E,f from d 10 to 3 prepartum were significantly lower
in the REM group, whereas within d 2 and 1 prepartum there were no significant differences in
E,f concentrations, but their increments from the concentrations on the preceding day were
significantly higher in the RFM group; this might cause immediate parturition resulting in the
premature placentome being retained.

Chapter 6 demonstrates the relationship of prepartum plasma E,S and E,f concentrations with

the weight of the calf, and the placenta and its components. Plasma E,S concentration, not E,f, was
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significantly correlated with the weights of calf (r=0.83), total placenta (r=0.81), cotyledons (r=0.79),
intercotyledonary membranes (r=0.64). The E,f, not E;S, was significantly correlated with the
number of cotyledons (r=0.67).

Chapter 7 evaluates feto-placental development during late gestation by plasma E,;S and P,
profiles in recipient cows carrying embryos produced by repeated cycles of embryonic-nuclear
transfer (re-clone/tri-clone). This study involved 22 Holstein-Friesian recipients pregnant with the
transfer of embryos produced by re-cloning/tri-cloning (NT cows) and by iz vitro fertilized embryos
(IVF cows). Blood samples were collected at various stages of gestation starting from d 160 until
parturition and plasma samples were analyzed for E;S and P, by ELISA. There were no significant
differences in E,S and P, profiles, and in calf birth weight and gestation length between the cows of
NT and IVF groups, and the cases like abortion, high hormonal concentration and prolonged
gestation were present in both groups. Therefore, the problems might not be due to the repeated
cycles of embryonic-nuclear transfer, but might be due to the iz vitro environments.

Chapter 8 discusses all the results and then leads to ultimate goal of the study. The results
obtained in the Chapters 3 to 7 might help reduce many clinical problems prevalent during pregnancy
and parturition. However, the extent at which each result will help reduce a clinical problem can
only be known after its application in the field condition.

Chapter 9 represents summary and conclusions. The results are summarized as follows. Plasma
E,S and E,f concentrations and relaxation of sacrosciatic ligaments increased as gestation advanced.
Prediction of calving was possible with the relaxation of the ligaments and the E,f concentrations.
RFM may be due to decreased plasma E,f concentrations prior to d 3 prepartum and the rapid
rise of the E,f within 1 or 2 d before calving. A positive significant correlation between prepartum
plasma E,S concentrations and feto-placental weight may help estimate the intrauterine weight and
thus the maturity of feto-placenta. The repeated cycles of embryonic nuclear transfer technology

may help produce clones with reduced clinical problems if the iz vitro environments are improved.

Key words: cow, estradiol-17f, estrone sulfate, parturition, pregnancy, progesterone, repeated

cycles of embryonic-nuclear transfer, retained fetal membrane
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L2 Twa el shiz,

T, REENETAVZ743—209 5, fTnTI~30—&kMEh X 0, BWRIH 75 FORYA5580
SN2 D, BREIHEIR 7T FiE, $FE0MR»PSERSNL ZEXFWLEN LR 72,

3. BROBEICHES NOKRZ > T O REEORER

MECTHLNE o EEHEN bRV TO—KRIEEE D L1, BRFICAELS b R= Y ToSMEY
DGO % Tz HANOWNER T O T 7 =B L LTHT T Y EDNIAL UHFMLENT WA,
RIFFETIRET, HNA Y OFGITOWTHRE L7z,

LB I HEOBRMRER LY, EHICE ) HERMEEL TR L7z, COMERMEICT L TH VS v &
pH 620 E i C30C, 3MEMMEM S&-/E, B D30kDa K5 (30, 29, 27kDa DN F) AR S
N7ze SNOHOHRMO N KT I/ BEHI % FH L7226 HR, Zh2hofdy]id APPPPAEV, EVHEPEEK,
APK Tho7zo 209 L, 29kDa &27kDa O N K7 I 7 BEEGNEFR P I AR L 72 5 oy & —3%
L7zZend, B baR= Y THRICH VS U HELH LT B WREEDVRIE Sz, 72, HPLC
W CHERE L 727 F N2 L72RR, NERmIZ APP 24357 F RRIFH RO -2 L0 5,
BRI 7 BASA V84 2 OVER Tl L C < A REEDVRIZ S vz,

FoT— KA, B FOESYT, BEIHNTFE, AL, Y
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IR &£ MAR b2 77 A I FIZ X % BB TR 7T Hks

Mk B2
INIBARFER P FAIIIEF, RILZSTT 739-8528

WAGEET-REAM MBS T OMIBIEZ o P PATRON, ZOEEFEAMBAIZEE L T\W5, HiE
L 72 8B 3 A et AR BT, Rt & 7 o 72BN e i T4 5 DM (double minutes),
HBHWIEGLIA ED HSR (homogeneously staining reagion) & L CEIZREN 5, B fmTHlEHEE ORI
DV, BEE TIE K DETIVARBEINDS, SR OV TREAHREL L o720 TOERK
LT, BEEFHIEEEOREZHRT S RIF2EFVERRY -2 0T o5, LarL, &4
1, WHELEM BT BHAAE (mammalian IR) &#i~ MY v 7 AMEEGHEE (MAR) OM 232075 A3 F
(LLF, IR/MAR 79 A I FLIER) R PBAMIANEAT 2 L, DA LB TER SN b 0L IEFIC
BB DM R HSR AR &N Z L 2 R L7z T OFERRIE, BAABIICB % 85T HiE% e
TLODOENEBRRTHLLEZ LN, 22T, RIARERRE T CIIZEZ1T- 72,

ARWFZETIE, WIS Z BT 5720103 % IR/MAR 79 A3 FLEO Y AMEZMAT 52 L 25—
OHBE L7z 5612, 2O/ NIMAE D LI, AN CREICHFREINE 7T A3 Fafl
DL L RE2OHME Lo 72, IRMNIZHBWT HSR B % 84 HECHIE, HEBEICLE LR
(replicator) & —3(¢ 5 Z LAURBEENT, £ T, HSRIEHKEZWET 720D EBREZHL, 5F
TIRNT AN T d - 72HFLEIY replicator Z AT 52 L %3 DHME L7z,

1. IR’/MAR 75 AI ROREMEZZAET 5 > AEEDHFH

31D IR (DHFR, B-globin & c-myc #ARFHEHIK), 27D MAR (AR], SV40) BXU'a» tuo—
VOS] (56577 —=UWH) #HOEERICLY, 75923 FHIR & MAR O % &2 Z &7 HSR
BT 7DV ETHLIEER LT COZEE, TI9AINLEDOIRDPOLEEDPHBT A LN
HSR DA LETH 22 RmB LTz S5 IRPSMBLABE LOEM 7 y—2 L FoE—¥r —
O OHRE L O, polyA A % il L CirE 21k 8¢5, &5\ ik RFB LA % filiE L <
7 — 27 OHEFT RSB L HSR BEAIH SN2 0120 L, MAR 5 2 BLE$ % & HSR B 2554 <
RAESNTze TOZ &L, BEEHEN MAR LCIEHHEZ2RT 2L 77 A3 F LI 2 K824 U, HSR
DOEEAHFEINL Z L ERBEL TV D, IRE EHEOIEMEZEI L) 2 RETWAE L2 &I R
BTHEINTWAED, BEBM TR THS, $72, TOBRICMAR OFGDVHH I LIFELH LVER
THY, TNIEEBER N v 7 RAHFHRET D VR4V AT—EOH53E 2 0N5, —J, UEOMR XD,
B L BE G O 28 % S 2% TH UL HSR 2 L 2w & HIfE S 7z, EBRIEEETH % 50§
HSR 2SR ETze ZOMICDOWT E HICIgE % 755 %, B HSR OEEZIZ 572D121F, 75
ZI FEOTOE=F =05 0E L3N EIS#ETT 2 70T — 7 —JHMEERN 2 % (51 S8 5 LED
HHILWbhotze ZOLI) BTUE-Y —IKAF L2 VIRGIE, BliEH SN TW5, 77 AOLH
PEE LT/ AERE R T 5 X 9 7 non-coding 55 Tdh 5 W HEMEAE 2 iz,
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2. HAEY IR Z23F5, REICHIFEND T I7AI NOEEZBIELEMR

FRROFEBEOBRIIB T, WHLEY IR/MAR 2H2O5 HSR 2 &< B L ZWT I A I FEMET L2
ENRTE7z, HSRZ ALK L w2 &1, BEMRNTREICHFFSNSE 2 EAMICHEEINTVWDE T T
Z I PICBOEHMTHL, LA oT, TOTTAI FENAEY IR 255, Ryl CeE IS
NDWREDSH L EEZ LN, S50, TOT T A I PGS AEEAIC BV TN Yeta (AL T
LTI SN2, REANTREICHRSNAZEAME SN TWAEFI A3 FEIEL TV,
L2L, INHOT T AI FEPREEALMIED S, et Ry bE mk 7258 S -2 B L,
vy MECX A EBI o/ 2 A, JLOWED T FROMINCTREIHIES N T I X3 FIEK
WTEhhol, FHF Y70y MEDKEITHTH o722 R0, TIAI FGTREIMEZZRIL
TREL Bolz, HHWIE, WEPEMEII 722D TE Lol bE 2 bN, ZOZ ki, 75
A X FHAREAENTIEOMED F TLEIHER SN 20050, AFETHSMIENLI DT TR
{, FRMCH A EEZRBELTVS, LaL, MABKzzRILeTVERWR, LY IR 2H b
RS THEFR S N AWM W T I A I FEBETE 22813, RERERTH B,

3. FMEBRRZAVE, ALY replicator BLFI DFFHT

24 kbp @ c-myc IR, BELU, Ori BLMEN 546 kbp @ DHFR IR &, L b2, b & Lidh 5 gfufk
WALIZ BT replicator & L CTHERET A 2 &2 ST b, REFFETIX, TO2HED IR ICDOWVT,
HSR IR LB 2 IR 2 4 0 AL EBR 24T o 720 T OIFEEIIEARIIZEC & 0 HBICH . L 72 EBR 2w
720 TR, c-myc IR TIF0.8 kbp, DHFR IR TIiZ1.7 kbp ICF TV ALHENTE o 2D X ) RHEH)
12, BHBBIRICLETH D 2 Lo SNk 4 RG2S N Tz, HEHTREZ LI, DUE
(duplex unwinding region) & topoisomerase II #&&ERALD 2 D OEHINEERIE, c-myc IR & DHFR IR 12
il LT HSR BRIC L ETH 5 I EARENT. 209 bRTHIIEREB~OB G525 ORBENTEY
BHIOVTH BN L RIEDNH 5. Yo ik, HBERRIC L) M S N7z HSR EKGEI, #H#
BIIGTE N & — BT A WHEE VI L 2R LT WA, o T, T OEBRIIMEEBMGIEN 2 E T 2 B8 )5
#L LC, DNA HBEBIROMEEICEHMTE 2 LS5, 72, AWFETRD AT N7 IR #HIE AW
LT EIEY, XDRENREETFHEREZHEECEZ2b0EEZLNS,

F—T— RN EATIE HSR, IR, MAR, &5, ##, replicater, JetafislEfaA T
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=¥ 5T g THOBEY A7 AT A LR

AW fRZ
WK IBARFERF B FFAIIIEF, FIL ST 739-8528

F1E F W

<Y IF avEHOER, LRI Y Yy vaaA K (PA) el EiinTPA 2E
WL, ThEERNICERTL2ZEPMON TS, HEEIE L T, BERBII-HOBEROEERETH
HANT =YV (HP) %Mz, WIHMEEE (SB) LMEINIHEEFEBREE2HOLONL L v, ThHD
BEWRE W OLER ST AR N E TRAILITDN, £ DHMTPAREN Y Futo) ¥
v (DHP) fbEW%E 1 ~BHEEHSWT 52 EBHMOENTWE, TNHORERE WD —RIE7 =0
EUVREREROLEZONTVAD, ¥ T Fa v TH7 20TV ERITEHIN TV D1db 35 21
MER, F72, HElX DHP AL CE k% PABEA NI E L LTRHTES2 0L —MICEZD
NTW575, Bk L 22 155 AR Z: PA RAESEERICOW & I Tu v,
ARTEINSOEREZEFT AT, PHEEVIIBICET 27 HF<YY I LY ATHF< 5 T2
Zext L LT, BEeaE sy, Zokeiis ARk, PA SIS 2 - BAEIRE, BUBATENC
BLIEZTREWRE W OTE AR, 5T F 3 VEFNENRT 2 MW E O PAE, hEERNLC
LICED, ¥ TF a vHORMY AT A 2 L EAEREEN S X AL EN 2 0 SRETHIT 55 2 &
ZHME L7z,

FB2E TFHFIEASORBIATLICET H{LFERSE

PHLEREE U 7o ARFEHER L > SB, HP -i# 2 5 o DHP RAbA& ¥ TH % danaidone (DO) & hydrox-
ydanaidal (HD) # [d% L7z,

—Ji, FEBRENTHE L-HERRICIE DHP ROKG DGR LNV Ehd, THEOEAIIE PAM
AELBE LTwb EERON, T2 TOMED PA ORI IG5 REEZT-728 25, DO OARKICH
L T intermedine/lycopsamine (I/L) 2SEiERA L L TR D IFMICHH SN D Z L0395 > 720 72 DO
& HD OAGEICE LT, FIHHES PAIZEECE L TBELT, IROOEAHRKIIRELZ LN
RIS NIz,

BAMC BT 2 EHIER 7 PA OFTRERZ WIS 20123 5720, S5HEHO PA XX 2 BAISE AR ZT- 72
LZA, VLIZK L TORBOBHRIINE D RO SN, Hibkke L TRIAMEOFHV PA & —FH L Tniz,
F2COFEREZEUT, STy e - BN PA IR ZRZHEREZHZ TWD 2 LAV L
72

DO & HD OB IR L <, Mofiltf 2 v - BRAEMS0RER (EAG) I2BWT SB, HP
W o DO, HD 2K L COABERIGENALNIZZ LN, INHHSOM 7 v v B iEE
ENize 22T UL HEEUME & IHEC X 2B ARIMATEIERZ AL 2o, HREORZRILFRIEIZE LR
{, ARIZBWTIEINSD 2BOH M7 = 0E ViR 2 o TWb 2 EPSEEH S,
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FBIE YVLIYFIATORBI AT LICET HLFERS

HPANERAE U 7= ARRERER o> HP 70 5, EE5 & L CEEMD9, 10-epoxytetrahydroedulan (ET) 2
Iz T, #HBWIC viridiflorine f-lactone (VL) %, & SIS & L CHiko DO, HD % [HE L7z,

FNEEEERE V7258 PA HORORG-HER, WREISERBICLD, VL 0AD VL EGEOFER) %
HIBRAR T, EAEAKD indicine & FFE b, ATERARIC 2 D152\ T LAV d o 72A%, HER HUZ FE AT ERAKk
retronecine X heliotrine (2% L TH 2% ) ORBEINEMZ R L7z —F, VLIZ VL D% ¥ VA 5 #E
ENBHDEEZ NN, VL OA Y VEROADEGTIX VL IIFALHEES NV A5, VLIZT/L
DML F 72035 H 2 WA & LT, LEIE LT H Y YBE D O SAMUFERIEI, 5F NI AT IV AEH
B2 FAbICE ARSI b LS Nz, )y, ET B L TIE, Shi e 0N oo A il e 12
WEBINDLZERLWICAESNDL I ERD, ET IS MEHICHEIL 28 W2 A0 LT, LB de
novo B END EFE 2 bz,

AFEH O PA W 72FT IR TIE, 2 TOMERA /L IZOAKFETI SN, RN 2ATE %R L7,

EAG #EECiziMkix HP 0 rh o ET, VL, DO, HD IZx L COAREEZERL, X 512 I/L UM & xf
IEHEC X 2 i A EARATEY R ClE, HIRHECH 0% BEEIIRETE A, O MEAUED LR D )5
o7z Pho TARMOMEL, HuOWE (ET) & PAHKWE (FI2VL) EWwWHEEEZRIITL 20041
TOWNT7 20Ty 2FHT HEMEIELZ &), PABERICE D RZREIIEEZ ED TV D LHEC, PA HHR
HHRHEZRR T THRHIETELHIEEZ E 5 TWBE LD EER SNz, T 72 PA BHUME L 22 L7210 T IR
DOZFERIZHS PR EMH L, Ho PA BRI RRERIIE T Ch BRRIIE L ED, MwTid
WE DI FE D 756D T B W REMEATR <R & iz

B4E EOUDIOTILAOALR (PA) SEEYHO PA DEN - EED

5T Fa vHEMNET SN, WIHTE R RS Z L ABISR SN TV AR O PA 24581 L7ze ZFOHTHH
E F 7213 E T & 72 PA OREE S intermedine X lycopsamine, indicine & Vo 72 & ¥ Y EEBIC trachelanthic
acid b L < 13 viridifloric acid #3522 COLE/ ZAF V¥ 4 7O PA T, BHTRR~FSFavidlh
S5DOPAZERNLTVWLIENEZ LN,

ELE HEER
RYGFavHOMEICEWE LR SN FIYY FIIPAGHENWTHLERY T4 H W3 2HTHY
ELTBY, TRIHEINTYS PA ZRBRWEIC LT VL (&), DO #EEL, F41—7)b b BIEEAK
L, BB LTWwS, —F, #F3<%5 5L 05MbL, PAIGEMWICHEERR LY <A TH
FUFITTIE, W7 2 a® AL BRI E V) PANOBWRTEREO 72012, BHIZE - TH S b HEDS
PA ZHIT 2 L WO ITHIRE ML, HEOET I2MATPAHKD VL (F) R#EgS® DO, HD
HEBITENCHAII LTV, 228512 L 27 H ¥~ 5 TH o PABIORE I3 S hTw 578,
g PA (I/L 7 &) ~OWAFEE T DHHD S5, TC4 MEAEVIRBLIEEM: % i 2 Tz gk ¥ U HFEHR
ODOEHD #FE LM 72w T ELTHHAT A L) ICH#EIELTEZ2DOTIERVWESL I 2 2F Y, TH
XY T TR THMOM 7 2o o WEHE A Y VBHSROWE O BEEL, F ¥ vk
OWHEOARENT 0 EVICHHT B L) ko2 E2 5N b, PABICIGE T ALEME oM &
VUBEIRCA SN, BAETEYFIF a DL LB DORHD R ED R ¥ VIEIEHKE S E WL TW D
FHEEZINSDZ L ILFHET D, PAIZICASY TF a3 w88kl 5 L CHABICAT K RWE &
LCHEREL, 720V AT AR EZRBICHELLTEEEZOLNL I LD, ¥F¥TFavHHE
PA & DAL 2 RN, Hi e B0 S OFREESLEE 25 9,

F—J—R:=¥5Fay, ¥a)yIyIyr7rruafk, Yekaayyr, %ryzuawr, 7Y
¥V, IRLATHF<I T
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E) 7 a—FVHRIZ X B 7)) F 2 OE B IR O i

HA AR
WK IBARFER P T AIIIEF, RILRSTT 739-8528

T F U, BOUEB X OEEMEERIRINE ORFRTH 0, WML % £k 9 itk 2o fa s v % 3 72 4%
METHANGEIBOBEBTH D, 7 VilEIRE BSE), Y VDAZ LA E—BLUe toraf Y7 x
W - XTI TIREPREN R TV VIR TH Do A, TVF vy 3s (PrP) SFRPUEKAEFEEIZ) F
¥H vy (PrP*) OBEMIZ B L AHE S, PrP BRIUAIC X 2 HEBEORESEIHE STV A,
BUEE TIZ, #% < O PrP BRYUADSEIR SN TV A2, PrP™ OB BHER % 4 5 PrP M RFKOH)
BRIEITH Y, ZOFMEEBIIANTH 5, BRO PrP Rk 0% <13, MEREARTH 2 PrP© &
PrP* # XFITE v, F72, HAYETIZ20014E (2 BSE &y ¥ Ao TR STk, STz
w7z aiEma (ELISA) 23S TB Y, PrP 4Ry mE 2 &E %2> T b,

ABFGETIE, PrP BEUKIC X 2 PrP> BELHERMOMIT 2 HIE LT, 3, <7 AR PrP 4Rk
% HWT PrP®* BB EPRORERZRA, TE M= THEITB LA 7 L A ¥ —Egflatk % v 7z PrP™
BRIRHE R &, PrP AFRPUAICHE T 5 PrP™ BHflEf L =€ F — 7 L OBRZMET L7ze IS, PrP™
BB EIC B GAVRIE S L7z PrP A ik 2 ik 2 e =7 b ) BDSROVHUERE W, PrP O &K
IZBWT PrP* o RS IS BE R EROFE 2 a7z WIS, VAR S RAPUROEER 7 & OIS HR
A ABBURIC X B &S BSE B~ =7 b ) PR A T2 e L 72,

E1E YORAE/7O—FIFERICK B T 7+ SR EHE DB

10ff 0 PrP R R~ A€ 7 u —F VikD S BB ED AL 4 LWL L7z, PrP fEfRyitko 7 o —
A b AN — AT ORGSR, PrP> BUELEERD AL & M E PrP (ks B USRS MBI IZ A 5 Y, PrP
FREPUADS PrP> SERLER R 2731213, MR IS L7z PrP 0 b D4R EOHIE Bik$ 2 LEN D
LHIEWWSNb ot Fab—YarvIia—F el TRy 70y 5478 PrPNRT
FRERZIRR L7227 7=V FA T ) =277 7=V F A AT VLAFEICEHLE b — TR ORE,
141-1635%3E (a ~V v 7 2 1 §HA) 35 X UF165-1785%3E (a1 v 7 A 2 FHIKN) A% PrP> o #IRLHE 2
BI5-3 A8 TH D AR ENT.

E2F PrP BT D scFv BNARIFTURIC KB T # 188U ESE DR

PrP% I EPUR O MR E LT SNz a Y v 27 21, 2B X O3 ICHY T X TF F 2R
ELTARTF PR 2 PEOERE % KA, PrP143-151, PrP165-178, PrP198-223% X UF PrP214-226
WS B AR RPURE OMEER L7 TS DRERIUKIZINZ, PrP O2FHBIIE X A8/ SR VHikE v,
& VST 7% scPv BIPLRIC & 2 PrP™ SRR SRR % 47 - 72 f5 4L, PrP™ o MBI 5§ % Ik
PrP25-49, PrP94-109, PrP143-1518 & OF PrP171-221 D40 O FIC /3 S M ize S S DA PrP
BELZEHICHES LTWA I 2 WS A0, XTF FIZL B PrP™ OB %E % 34 72, PrP25-49,
PrP94-1094 X UF PrP143-151ICAHAEAEH 9 % X 7 F FELH] % Ph.D-12 Phage Display Peptide Library Kit
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FRHOTHE L. MELERTF FPHWLRES S PrP* ol z HE L2225, PrP™ ok
Pﬁ%%&Pﬁ%ﬂ%ﬁl@ﬁﬂ%ﬂﬂ@ﬁﬁﬁi%?%é:tﬁ%%#k&otoit,HP@H@W
A S B DAMCHIIE 2 Sl (2 =74 > 7)) §52 Mo Tnb, £2 T, PrP REEFUAKIC
BPIPDOY T4 v T NDWEEFN LTz TORRE, scFv BPUADAAE T Tl PrP il wwuaa
N2 07225, IgG BIFATIZERE PrP SAvk & < B L 72,

EIE NRIAKEFE LSS RORAEORRL 5 CICERE PrP™ REBHAD MR

9, SNARPURT OREERPUROAEE 2 7 LA E— BB X OIEE~ Y AWK 2 w29~ F
4 v F ELISA, Fv 780y MBI ORERRERGIC X Y Mt L7ze Z 0%, sphAb3-1513 1E &
B L ORGEWAA T O PrP % HICFE L7245, oS EICidEw s Bigt sh, B ILAlFb o PrP ot
2 RS YEZIEEMALA O PrP b3 2 OB L D b2 o720 Fy b7ay MEFIZBWT, A
FLFIP D PrP AZxt$ A SUSEAS, SMRFEIC X BZEMMBIC L o TER L7z, &S, PrP*i2a LT bUs
HERT=T M UBROER 2R AR LAZ=T MIHIHROEZLIE 77 =Y F 1 AT LABRICK
DPER L 729UKRTH Y, scFv BPUERTH %o scFv BIPURIEPUEHE AT O & D TH 57280, ZAlipiikic
TAHIETHRIMER AT A EPBHENSING, Z2TT7 77—V T4 AT VLAEKICK M’F%Lt scFv FHi
KA 5 IgY Btk E8 U BB TEZ Wi L 720 ELISA 12507 2 SUGSTEIE, Ab3-158 X U Ab4-19E5 50
PURIZBWTYH, D LD seFyv BIPUAL D & RISHEA R Lize $72, X7 LA E—Efev 7 2B LU BSE
@ PK #HiME PrP>e i2xt 3 2 KOS IZE PN O BSE fEEZ IV 5N TW 244BLC b 45 5 2w stk % 7R
L7z0 $¥12, BSE OBWIX, 7 ¥ OPRICHAET % PK U PrP>* B0 2w L5 5, KEOKILA
EHWONL, 2070, 4BITIZIEFFRUSATE WAS, MR 2 APtk Tld Z OIRRFR B R E <
1L, BSEDZBWICEDLDTHMATH S Z LATRENT,

AR SLOBIFERAL, FLRIZ £ % PrPe 42 & PrP* ~OZERBLEHEOMINH L WAl x b 7253 L 2kie,
BSEZMiz L3567 VRO SGRIZKES CHMT 20 e b b,

F—TJ—K:7VF vy, ®7u—FuPik, ZHEE, BSE BK
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The importance of caligiform copepods is their exclusive utilization of fish as hosts; they act as
serious pests in the aquaculture and cause severe economic damage. With this in mind, I surveyed
the caligids from fish farms in Penang and Langkawi, Malaysia in 2003 and 2006. Five species of
caligids were found with the records of new hosts and new localities. They are Caligus chiastos, C.
epidemicus, C. longipedis, C. punctatus and C. rotundigenitalis. The parasite C. chiastos is a rare
species with a high host-specificity, however all other caligids are common with a low host-
specificity. Likewise, wild fishes from Iloilo, the Philippines were also found with the infection of
caligids in 2004. They have been identified as Caligus absens, C. bonito, C. cordyla, C. cornutus and
C. kanagurta. Out of the five species of caligids, three species C. absens, C. cordyla and C. cornutus
were found with a high host-specificity to their respective hosts. In the Philippines, two species of
Anuretes (Caligidae) namely Anuretes plectorhynchi and A. branchialis were found from the reef-
associated fishes with the records of new hosts and localities. In New Caledonia, two undescribed
species of Anuretes were found as parasitic on reef-associated fishes. It was found that Anuretes
spp. have a high host-specificity to the reef-associated fishes belonging to the family Haemulidae.
These two undescribed species of Anuretes were carefully described, and keys for the 20 species
of Anuretes were updated.

Although much attention has been paid to their parasitic mode of life, I also focused on the
taxonomy and distribution of free-swimming adult stages of caligids and related taxa with a new
consideration of their life cycles. Ten individuals of adult Caligus and twenty pandarids including
four adults and 16 chalimus stages were found from the plankton samples in 2003 and 2006. This is
the first study on planktonic caligids from Japan and Korea. It is worth to mention that males
(78.5%) were more frequently collected than females (21.5%) in this study. Caligiform copepods
could enter the planktonic mode of life after being accidentally detached from the host, for
switching from one host to another and/or looking for mates.

I was also intended to find the presence of tetrodotoxin (TTX) in the copepod Pseudocaligus
fugu parasitic on the toxic panther puffer Takifugu pardalis, since this parasite was found abundant
on the host. An immuno-histochemical technique was employed to detect TTX in the body of the
caligid in 2005. Tetrodotoxin was found in the whole body tissues of P. fugu except the epicuticle,
parts of guts, ovary, oviducts and eggs. In contrast, no positive reaction was observed in any tissue
of P. fugu specimens from cultured, non-toxic T. rubripes which was used as a control. Through

feeding activities of the copepod on the toxic skin and mucus of T. pardalis, TTX can be
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transmitted to the parasite. However, the present study has confirmed that TTX is not transmitted
vertically. These results in turn elicit me to study about the role of bacteria (epibionts) found on
the parasite P. fugu. Although six types of bacteria were found from P. fugu, only two types were
found as high-adhesive types on the shrimp carapace through an experimental study. Using
biochemical and molecular techniques, two high-adhesive types have been identified as Shewanella
woodyi and Roseobacter sp. Since both the bacteria were found as non-pathogenic, they were
subjected to the analysis of TTX through HPLC, GC-MS and LC-MS techniques. As a result, it was
found out that Roseobacter sp. was positive for the production of TTX and its analog anhydro-
TTX. This is the first report on the discovery of bacteria isolated from a parasite as a tetrodotoxin

producer.

Key words: caligiform, parasite, Caligus, reef-associated, free-swimming, bacteria, tetrodotoxin
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Yeast Saccharomyces cerevisiae is an important organism for food industries. Industrial yeasts,
which are applied for food industries, are used for making fermented products such as breads and
alcoholic drinks. The strains suitable for the products have been chosen from natural resources and
bred for ages. In this thesis, I studied the characterization of industrial yeasts based on their rDNA
sequences, which is fundamental of the characterization of industrial yeasts. Then, I developed the
“marker recycling” system using the growth inhibition gene. It can apply for the gene modification
of industrial yeasts commercially. Moreover, I showed many aspects of the yeast response to the
acidic condition and the importance of Aftlp at low pH. The industrial yeast having activity in the
fermenting process can be made by using the “marker recycling” system. Therefore, this study is
valuable for improving the products using industrial yeast and will be contribute to food industry

using yeasts.

Chapter 1 Classification of Industrial Yeast Strains Based on Sequences of 26S rDNA D1/D2
and ITS Regions

I divided industrial yeast strains of S. cerevisiae into three groups based on the sequences of
their internal transcribed spacer (ITS) regions. One group contained sake yeasts, shochu yeasts,
and one bakery yeast, another group contained wine yeasts, and the third group contained beer
and whisky yeasts, including seven kinds of bakery yeasts. The three groups were distinguished
by polymorphisms at two positions, designated positions B and C, corresponding to nucleotide
numbers 279 and 301 respectively in the S288C strain. The yeasts in the Japanese group had one
thymine at position B and one thymine at position C. The wine yeasts had one thymine at position
B and one cytosine at position C. Moreover, the beer and whisky yeasts had two thymines at
position B and one cytosine at position C. Strains of S. pastorianus were divided into three groups
based on the sequences of their 26S rDNA D1/D2 and ITS regions.

Chapter 2 Construction of Novel Counter-Selectable Markers
Counter-selections for the loss of introduced plasmid sequences are useful for gene
manipulations in yeast. I have used GALI0 promoter-mediated overexpression of GIN sequences,

which inhibit the growth of cells, to develop a novel counter-selection system. Yeast cells carrying
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a GIN sequence grow normally on glucose medium but are unable to grow on galactose medium,
whereas derivatives that have lost the GIN sequence are able to grow in the presence of galactose.
I constructed autonomously replicating, integrating, and disruption plasmids carrying GIN
sequences and tested their use to select for loss of the plasmid. The results showed that the GIN
sequences provide a selection for efficient loss of plasmids or integrated constructs from yeast
during growth on galactose medium, indicating that this system can be used for gene replacements
and marker gene recycling. This counter-selection system has wide application, because any Gal
strain and a wide variety of marker genes can be used. In addition, counter-selection systems using

growth-inhibitory sequences should be applicable to other yeasts and possibly to other organisms.

Chapter 3 Yeast Genes Involved in Response to Acids

I investigated yeast genes involved in response to lactic acid and acetic acid using two types
of genome wide analysis. One is an expression analysis using DNA microarray to investigate yeast
acid shock response as the first step to adapt to an acidic condition and yeast acid adaptation
response as the result of maintaining integrity in the acidic condition. The other is a functional
screening using the non-essential genes deletion collection of S. cerevisiae. The expression analysis
showed that genes involved in stress response such as YGPI, TPSI1, and HSP150 were induced
under the acid shock response conditions. Genes such as FIT2 ARNI, and ARNZ involved in metal
metabolism regulated by Aftlp were induced under the acid adaptation conditions. The expression
analysis and the functional screening both suggested that the acidic condition affects cell wall
architecture. The depletion of cell wall components encoded by SEDI1, DSE2, CTSI, EGT2,
SCW11, SUN4, and YNL300W and histone acetyltransferase complex proteins encoded by YID21,
EAF3, EAF5, EAF6, and YAF9 increased resistance to lactic acid media. Depletion of the cell wall
mannoprotein Sedlp gave resistance to lactic acid, although the expression of SEDI was induced
by exposure to lactic acid. Depletion of V-ATPase and HOG MAPK proteins caused acid sensitivity.
Moreover, our quantitative PCR analysis showed that expression of PDRI12 increased under the
acid shock response condition by lactic acid and decreased under the acid adaptation condition by

hydrochloric acid.

Chapter 4 Low pH Affects a Yeast Iron Metabolism through Aftlp

I previously showed the expression levels of several genes regulated by transcription factor
Aftlp increased at low pH (Chapter 3). However, it was unclear why low pH affects Aftlp. To
answer this question, I examined a function of Aftlp at low pH. AFT1 was found to be induced
under the acid shock response conditions and under the acid adaptation condition by lactic acid.
GEFP-fused Aftlp was localized to the nucleus in cells grown in media containing lactic acid, acetic
acid, or hydrochloric acid. Moreover, I investigated growth of wild and AFTI-deleted strains of
yeast at low pH conditions. I measured iron content in cells incubated in media with or without
hydrochloric acid. Uptake of both Fe(Il) and Fe(IIl) were significantly reduced in media containing
hydrochloric acid, indicating that yeast is not able to take up enough iron from media at low pH
condition. Ftrlp and Fet4p are high- and low-affinity iron transporters, respectively, that are
involved in iron uptake. I investigated how transporter depletion affected growth. The growth of
high affinity iron transport gene FTRI-deleted strain X-dFTR1was inhibited in media containing
hydrochloric acid compare to the parent strain X2180-1A. These results suggested that the
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expression induction of #TRI by Aftlp at low pH improves iron uptake at low pH. Ftrlp takes up
iron as a complex with Fet3p. Ftrlp and Fet3p are localized in the cell periphery at low the pH.
Moreover, the growth of strain S288C in media containing hydrochloric acid was promoted by
adding additional Fe(II) or Fe(III).

Key words: yeast, food industry, classification, acid, iron
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The water quality of rivers is generally linked to the land use in the catchments. Land use can
affect the quality and quantity of runoff during and after rainfall. Changing the land use and land
management practices are regarded as the main factors behind the alteration of the hydrological
system, causing changes in runoff as well as the quality of receiving water. Very few studies have
employed non-spatial attribute (%) of land use (using different combinations of the whole-catchment
and buffer zone land cover) in order to link them with stream water quality. The objectives of this
study are 1) to investigate the relationship between the compositional attribute (%) of land use
(using different combinations of the whole-catchment and buffer zone land cover), and stream water
quality variables, and 2) to develop multiple regression models to represent these relationships in
the study area.

The present study was carried out in the Chugoku district of Japan, which is in the west of
Honshu island. It includes 21 catchments in five prefectures (Hiroshima, Yamaguchi, Tottori,
Shimane and Okayama), and covers 32 000 km® with 7,732,499 inhabitants. The water quality data
(pH, Biological Oxygen Demand, Suspended Solid, Dissolved Oxygen, Total Nitrogen and Total
Phosphorus), human population data and satellite images (NASA Landsat-5 TM, 2000) were
employed for conducting the study.

All water quality variables and non-spatial attribute (%) of land cover data were tested for
normality using the Sharpio-Wilk test with a p-value of less than 0.05. Spearman rank correlation
analysis was then used to determine if any of the water quality variables were correlated with
changes in compositional attribute (%) of land cover. Multiple regression modeling (stepwise) was
applied for developing the linkage models. Collinearity of the models was investigated referring to
Variance Inflation Factor. Normality of residuals of the models were then examined by Sharpio-
Wilk test with a p-value<0.05. The goodness-of-fit of the statistically significant models was
evaluated by scatter plot and simple linear regression of observed versus equivalent model
prediction.

Three trials including whole catchment, buffer zone land covers in separate and whole
catchment and buffer zone land covers in combination were examined.

The result of the first trial indicated that relationship between the river water quality and whole-
catchment land cover in 21 rivers of the Chugoku district could not give rise to robust regression

models. This effort could result to develop some regression models with a coefficient determination
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in a moderate level (0.31<7?< 0.70). For achieving some more robust regression model, the present
study was preceded using buffer zone land cover approach in 12 catchments in the Yamaguchi
Prefecture.

The findings of the second trials revealed that non-spatial attribute (%) of land cover types at
whole catchment level in the 12 river basins consistently represented high values of coefficient
determination in models for Biological Oxygen Demand (»?=0.72), Suspended Solid (»?=0.72) and
Total Nitrogen (»?=0.87) in comparison with those of 21 river basins in Chugoku district. At buffer
zone-scale, multiple regression models could also represent high level of coefficient of determination
in models for Suspended Solid (»*= 0.86) and Total Nitrogen (»?=0. 91).

The results of the third trial suggested that simultaneous applying of the whole-catchment and
buffer zone land covers could give rise to more robust models for Suspended Solid (»?=0.88) and
Total Nitrogen (#°=0.90) models rather than the considering of them in separate. It could result in
developing a regression model for pH so that applying the whole catchment or buffer zone land
covers in separate did not developed a regression model representing the relationship between pH
value and land cover types.

Although the multiple regression models developed in this study have a coefficient of
determination in a varying level (0.21<77<0.91), their use is restricted to the specific range of
variables for basins approximately 67~2622 km® Below this scale, there is always the possibility of
local variation, which may play an important role. It seems that these variations may not be
recognizable at higher scale.

The results of the present study would provide the required mathematical models with
regional and local land managers for validating the findings of the land use planning whether they
could cause to downgrade the environmental quality of river in the targeted catchments. Another
alternative would be to integrate the proposed mathematical models into the land use planning
process. It means that application of the models in site-allocation of human activities step of land

use planning in the study area.
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REHERWC B 2R ITCE X O A ¥ VRIS 3 5 R BT OO0 TR
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WERNES, RIS TSRS ER AW, 3 % b Bk FAWEIZB T 2072319904 AL L
TURE, ZZICERT 2AENOBFESCERIEICHET 2 MESER L TE, L L, WEIERYERE L
WIS 2MRAOANEET 52—, WKE FEem 25 8m EBWHEE) 1B 2 MAEmICET
HIMBEEN 2T EER L TR v, RIFSETIEAKERL000~2,000m DR & T 7 BRI O 5 i h SR
WMl (2 7) 23R, BREEMOMERMALN 2 SBAEY O#EWE (DNA) il L7z, 2L T,
i U7z DNA (23 L TR N ORISR ICHRICE R 2 R# 2 R- T2 Z 2 5N st s £
¥ VRN ST ABEOENE O - Y2 #aF (MEBIET) OB X O 2175720 HilgEc
LAY VR R ENENF LR, AL TR R L % (dissimilatory sulfite reductase, Dsr), X 5 )V
WilEEMEICHEE (methyl coenzyme M reductase, Mcr) % 32— F§ABEREETZHN, ShETHS
NT Wi h o 2 HHEERIE T OMIEB X OKFESA L SRR 2 B e L7z,

Tt e 2 G DA VS R38R L I\ 23T 3 B MBS Cd 50 BRI ICIC L 2 = AV F— MR (B4L
RUGRERR I, SO, = H,S) AW (N7 T U T, T—%7) OAMTHIRBIIET, WK LOFHEIE
BRICKECHEGLTwd, F70, MEEREITEIESHEARY, b LT H/COE2RE L LTHHET 2HD
AMHNTEY, WIKEBICBIT 2 RFEMBRICDRE TG LTS, FFICHERA & ¥ A8 E iR b
TR TCH OIS  WEMEBRANDOZF 5 II R E v, o T, BERRICH O & £ MM O3 Bk
BB WA, AW LA 7o 2 F W S0 2T 5 ECTEETH 5o FRICHEE T IR Tiis%
LR ICPUB DTN TV S LB EN TV DS SO0, K T CTREEICHAED LS 20/ LTw5
DN, EAGRMEEITEAER L TWL0%, HEDHHIZELMON TRV, 22T, ARifFETIIHME
BOCIS O RES, AL R TR R % 2 — N3 2 Dsr iz T2 1808 & LCiliil b 9 7 BRI T 1A
DR TCH RO 54 B X LR O 2 Rz A5 OMREW 2 S L2477 24 DNA I L
T, Dsrilifz T %ML L7zRY 25 —YEHIE (PCR) #1To72. ZOMEHE, AR E L5 R0
B a7 o3 X CORE (FF37MH4%) 225 Dsr {7 PCR iR Z MR S h, #IE PRI B W
THEER KIS T O T WD Z EFRHOVERMEEZ D o TRE Nz HERY O W 53512370 Dsr i#tfa 127
U—2I 475 —%MgEL, #E3820 Dsr 7 0 — U ME SNl 5N 0 — v ORMMH %47 - 72
FER, &3827 u— 2267 U — (£KkOf59%) X TNy TuT AN T )T R Lz, TIVY T
OF AN 7 ) TIIREN LR ICHEZ S EATEY, IhE CIHRPOmELERY 2 S b HEKIC
BRENTVBRMEBRICH I V=T ThHb, TNV TUTANI T TIRT 527 0— V38l b7 7 3R
Wa7oIZTNTOREP OB ST TE Y, FICHERWIBICE CFET 2B R oNn . —7i,
423827 10— Y577 u— v (RO %) Hke DL MS BVHHORMBE TH 5720 TN DR
TEE, BRMREICI AT O THE S 7218954 E 2 HBITE (20074F) ICHE % £ TOII2FEMIC—HE D JrpERt e &
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N7 2 L DL VRAOTIERICHICHEKT 20 F51, 2 /08 (12327 0 — >, 2K0#31%) 1ZANFIC L -
TS THRINE N7z Dsr 5T, ZNHO 70—V IZHERW OB S 12> T Bl SN B avR X
Nize TNETRbLMBWER CIETV Y 707437 7Y THERICHAS, HERW LR Tl Rmon
BRRITCW A E R BRE TR 1T o TWb I L2 ERL Twb, LT, HEWH LR S RANGERE TR O
FHETHDLILIRENTz, T, TOX) BEKTICBT 2 MBECHEORE L, HRPOWKTTD
ARt Bm %2 RTO»d AN eV, (FH)

Ay VBRI A Y R BT AT ATP 245K L, AEDZDDOT AN T — %2 T 20— 04
WThHbo A7 VEREIEN LB EATATHEAY Y HADRKOFERTHY, Tz, MHBIERE
B2 AR OBATRIIE L UTRFEWEBERICKELSHFGTHMEW T H D, 2Dk, A5 VEKRIZ
WIEAGBR O AT, HERBRBEOLTN T-& L CZOARRAEM, Hffs, AR, 2 L CHi kRS & Ok
T LI LIEEETH L, MBI A & VARRIIMEBEEICH & RE 2 Ko THRET 5720, BRI
TR AT S 2 PR BREE CUE 2 O A4 FIgANIEE Sk DR A 4 > AN H S Ttk AT b7 < 72 5 MRk
WREICHIBRE NS EEbN TS, 207D, WA 4 VA TICAEET 2R hTld 2 & AR IS B
FTAMIEHNIAFEE L eve 2T, RUIETIEI N THIBIZ 2 WIRIBERD I EEICB T 5 2 ¥ VAR H
DA & RFFMN RS Z RN, 28 VERR ORI 7 5 B0 5 WS 2T Lz, 5 S oHRY 2
72O L7z DNA I LT, A% VAERKIEO#EEERTH S X FIVEHIFLEMEICEE (Mcr) O#{ET
R E L7z PCR 217 72458, 3SHSEOERBIZOA Mcer BT 04T A EBRHL N R oT0 55
NzMer 78—V 3T RC, AF )= VR AFVT IV REDAFVIEEET L CULEMZFITT 5
Methanococcoides J&, Methanosarcina J& &% TH 720 A5 7 — IR X F VT I VIIHEEE R ICH 25FIH
Wk, HBEEZBATAHILEIIFTELOTHL, AZEICL Y, REFKHERWEREICIZ CHULE
MR D X 5 2 R A 5343 B WTREMEAVRIE S iz (=)

F—T— RN T 7, WRREICH, A5 AN, RACMERRRE R, A FOVHIERMETCRER
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v XY =R} Brevipalpus J&® % = & MKW IL A4 Cardinium OMEAEH
\ZBE9 % AL AR W S E

T R
LR FRFBEYEF R, FIL R 117739-8528

EANTZFHIRT S5 =21E, 2OZAQBEINT RO O XY HAEAIVNE B K720 (2R EK
PIEEITHE R TROPENBEE L O LV EAATEICEAM DN LN LB v, B AN ZF o CHIEZIZBI
WEND 3, AV AN, FX I LANT S, ZLTIFILANT =L, MOARTEMELE
Jliz 3%, Weeks etal (2001) &, ZOJEKAS, MINILAE NS 7)) T Cardinium \2 & % BRI HEO AL
THAHIEEIFILANT T L7,

Brevipalpus J& O EMEE 2 ERFE O ML n =20 HBETH 5 HEERTH 2 L OFIRIL, AERRRE
HoE BRI LER P2 S Brrs 2 & THS (Mable and Otto, 1998) 0 — 7, K& LT, Hft
EAn=2THBDT, 7/ LAHPPNETE LEENEHEORIWA T % (Crozier, 1985, Wrensch, 1993)
5T, HEURMEC X 2 MR 2400 T, ERRER Z 2K 2 0T, [H—O@EFR»B» S FZ
URkh i, ZEISEE 2 4MiE % (Groot et al, 2005) o B TRMITZ LA LR —I2h 5 E, BAEDIRRKIC
39 FCBRTETDH, BEIE B EHNOMORMICBET 24 L) THXEIETE R 7b, HBE
BICB T, BEIRL D b 2f5K8, FEMEHLZ ARG X O Wk AR %A < WS N A BHNIE, BRI S ARTEDS
WO THDHEEINTWS (MaynardSmith, 1978 ; Mable and Otto, 1998) o

Brevipalpus & O FEMEW 2y AR L, WEUIRMIC X AR A AR L v, BIZNEHRENRD T 5 L&
AONDEMZEO, LaL, BFEICE ZL0BRLSRA MW ZNET L% L0tz o
et H 0, MRPICOAZILRK LTS (Perrot, 2002)s ¥ ANF DT, N5 Brevipalpus J&D i
WEH 2 AR AT R L CTWA E 59 2 &L, Cardinium OEGZ X 0 Witk LG AE (EMEE 44 5mAE) 205
AL L7288, WIS RS L2720 TH b EEZOND, AFEOHIE, EMEA AT % Cardinium
MWIEGeT 5 7 = L IR - 2 BHZHOLNICT L2 L TH b, ZD720IC, Cardinium Gl Tl X
HEAMOAE, FEMEAAILOFIEE 3 A N, FEKROHEME B XU Cardinium & Brevipalpus J& D
7 = OFRMEERIZ DWW TRz,

F YTV CANT ZTRLN DML AEGD Cardinium (X D FIERIENTVWEIEE NI T T
D16S rRNA #IO ¥ — 7 ¥ A L HAWRMBI X o TH» 720 51T, AV IV ANT ZOAFRR
EERWL2IL, WWHEAMMEZ KD, FEEREOHEREBMOZ & KL 28R, Cardinium &3\
LB (EAERREINROWMA 7% &) 13 WHITRIZ S N7z,

FUIVVCANT LT J AN ZORMEBN2ERKTHL LR, BaAhilogdiko DAPI
Jettth, HOGHMBIBIZHC X - THER Lo 612, A Y YL ANF =0 DNA &I, HELMETIIEAL
FILTho722 8, VY VANTZEF X JLANTZDOYA 7 0%F 54 MEIZBOTATOEAK
PHEIE L WI E RSN LTz SNODFRED S Brevipalpus I& O FEMEE 2 ERAEDS n =20 HWEKTH
5T ENHERE NIz,
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W PEAEG 2> & PEME R AN 7 N LD 8 % 2525 5 72012, Brevipalpus J& O WA CTH 5
PRTFVEANT ZZ iz $RT Y ANTZONWEREINEZ, 4 ¥y e ANy =i EHEOE
MR B AR X ) Ao 7ce TOERO—2E LT, H2MI Y LIS (protandry) &V ) NEIH
SREGNER %2 0 S BRI 5N 5,

Brevipalpus JED ¥ = I HEMBALEMTHBHICHEDHLST, I bary MY 7 COl#ETE L onNTr sy 4
TWHEE LT SORKICIE, Cardinium OKPIEG:, il 2 2 %A, BLUORREROER L
OHHNPEZOND, ¥=D I ba ¥ N 7 COVHIKE Cardinium O FJAHH & K LK R» 5,
Cardinium DKTFEH L TVWAL I EIRBEEINT, L2L, ENTRELZLY=OF =70 51d, 22RE
ROARTERPEMSNCTELEESED T5I2H 5,

AWFFED BWE, B ML S 5 Cardinium H &GS % Brevipalpus J& D 5 = & L IZHEH - 72 BN
FHONPIZT LI ETHoTze FOENIL, Cardinium \ZJ&G U7z Brevipalpus J& D 7 =%, M2 A 5H
(L CRIBHRICH G L e WHER T B2 RN R 2D, #INEIREC LA LAEZETHL EE R HNT,
% 72, Brevipalpus J& o BEMEHE 26 A GHAE |3 MEPERY 70 2R 50 & HBUA & v ) IR S S T 5 L E 2 bl
5 200%NEFES>TVEDOIZLMDb LT, FHENICL S L OLRIPHEAE LTz. ML AR LIC X 2 85K
HOMMOMIZ, ZOBHFHEICOMEbL ST, BIENEHEELZREEL TW5 2 &b Brevipalpus O 5T =0
WRERE LCTHERETHL LEEZLND,

F—0— K AEWMAEY, Cardinium, % =, Brevipalpus, ALY, MHEAER
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2% v (CHy &, HWIERICEENRZ DO TEHENRTIAOOEDE LTHIONS, 27 U PEREN
LHIIN O (T Y—R) &, A7 UHBEINLZBIBLIOEE (UWTYr2) 28@T5Z L1,
KEHFDORY VBERZEZ D) ZCTEETH 5,

KD X5 AIFHHBEICB VT OH & It LIHKRT 2%, ZORISUINIA Y v v 7 L LTHE L
TWVWBEDN, A7 VBALHIR CTH 2. B, A7 2 BLT 2] ZAEMENIIRELL 22120060
bLE3ND, Thbb, —HIZ [ 25 VLT LS5o7256, Ay 2Bt LiEcE 2 (BkT&%)
[A%5 VBALMIE] &, A% v RBALLARICREZID COFRGE L 2wk sha [ 7 €= 7 BT ]
LT hns,

AT VDY —AL LTHESTLEEZON TS, —T, WHECBIFLI XY oWl v s, O
Y A8 VBALMIEICOWTIE, EORER Y VOHERIZHFELE L T LD0 L {550 o T, £ Tiff
BT AZ DY Y7 IZOVWTHIREZE S Z L2 2FICBE, WERETO 2 ¥ VBILMEIC oW TH
HL7,

ARWFFEClE, BREARHRICHAET 2 A 8 VBILMEZ W 51CH720, TN OMEEETICHH L.
[HEEY] ELTORAY VEBALMIE 2D O TlE%R <, HLET W] LW LBIETEHR->7201E, D
TOREEDZEPHTHD, T3, HAWHERMAE % &0 72 3REE R OMAEW 12D TR D I IS
MWEOoNb, TLTC, AY VHRALICHME L7 BROBAFE BN E T LI LT, AW [HHH] 34AT
b, A5 BLEEE O [HERE] ZEERRL ZEPMREE A B TH S,

ARIWFFETIE, WEBREERIC A & VBILMEIZ O L ) REEITFEL, EDL) a0hi% LTwbOMN
DWTHHRL LR HAME Lize 20720 A 7 VIBALICHE L -BEREIE T2, BB O i UMr
EBIhol, BE LRERIZ T, A5 VIRILBEROBIZT pmoA & moX, BIUT7 vE=THAL
B DOBET amoA (B) & amoA (y) DAMETH D, 7 E=THALHED X &~ OBIL2 M+ 5
SEBFMBNT WS, ABIZETIE [ 25 YEALAE] &V I BIEICHEH LT 5720, amoA (B) & amoA ()
BB Z 720

BEBRED D B, FRERTREITIE A 7 YL G ICB T 2BEBIA v, 20k, #REELT, H
ROKNHMNALE T ZFEE N T 7 2 HRIEEHERM A RN L 720 F0MRICOWTUE, BRHR/NE 2582
T B HHRARFEPED KK (water column) 7 5 #E/KEVE! 2 FRILL 726
Db, $1TIBVT, 25Oy 7L LTOFED X 5 VLM OEZME L & QICARIIFED HIY %R
L7

2T, BilENT 7ICBI AR RICOVWTHI L7z, MilEb T 70ROV EDL LT, A5 ViE
KA AL TV T EDPRITFTONL, MEDOWIEMITEE BHIZ [ 25 VHKROLER] %#E LT, HIRHE
REWARM S 720 10K DRI 2> 5 B TTOY >~ 7V OHEREW K & 5720 2 S OHEREW KD S,
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DNA ZHlih L7zo #WT, A% YIRALICHE L R BIZFoRBL O 70—V r, ZLTy—Fr >
AR Z B o7

ATEHOBER BT OB 2 R AR, ROILHPIC, TLTHR RETImfRE) FTHMiLT
WDk, 7 YRS TR EET amoA (B) ThHolze amoA (B) X798 ¥ TIWHBTH ¥ T k%
MaEh, 447 u—rhEohi, T, ZO0MEHEENT 7IC—RICASNLDOTIER L, 7Sy FIRIC
RS o TWize —J7, A ¥ VRALEEZBIET1E pmoA Db I 7z, 7272 LN L, sy
YINEDA L (BITTIO Y I 2 TN, 15z a—), SAbBRONHE 57, Lo T,
BiE NS T ORI CIEA Y VR L D b 7 B TG O35 285 LTV 2 WREMEDY S 5o
Wik T 7R ORI SN amoA () I ZERHIO S EERR & X B /M TH o722 &, TP
WCEEN 72U EBREE D O SRIBIAH B L R DD, X & VIRILEEIIR VA5 S X & O BRICHES L
Ay v EREYEICEET S &0y EEE S TW DD 5.

B3R TIE, HEAFHICHET 2MEB/NGICHT 2R LR L. BERNE L IXHEAERED
05ml 'K OABLT, FREICHET 2 LB TH S, INET, BEBNRIIHEOSE L TER
LNTERD, ZOKBMPIZRAY VTNV ED VI DEBIED A Y UHPEHLTNDL T LG TETZ,

AR/ ATEET D HHRIC B VT, 120815 5 34D EF 2 I L 720 4 FiEOREBIE T oM
M2 RATREE, A2DBWEPSHBLNI5F Y TNIZBNT, A ¥ U IBLEEEEET pmoA DI S
N7z BFEM/NEIZD B A A pelagic KD S A ¥ VAL EBIZF 2B L7201, ABIZEDIHEDTT
Hbo B, FAELZIEED ) HFRE L ZOWMMIALE S 2 B 513 pmoAd IHRIME Rl
OFHEE, WA SHENT L ZREFIRIC L > THBEL L GLHADPHRALTEY, ZO-0MEMINEGIHE
EAPNETH LI EDPMOENT VWD, SO EWNRA Y VIBILBEEETOOMIEELTWwLEELI LR
72

—77, 7 ¥ B = TBALBERBIET moA () b 2200BIEICEVTERZENR LY ¥ FUFOMI S hiz,.
BEHEMEEIML Y, 23 DAY RER L BEDR A KE,L SRS TWAE D, A5 YL TIZ%R L
T VESTEALSEB L TWwb EEZ BNz,

MBS A VIBLHE O, JREIEER (X5 JEB) (2B 5 ABENEEE, KRBTkl zhs
VRIHCA Y VREET I EWlH b, il b T 7 TELELTWS EEDLNET VB 7RIS, B
NIRRT B EBbhs X & YEAHRIE, WERTATHL A Y OEYY > 7 ELTHESL, H
BRI AEBIC REZFET A REEZHSTWE EBbN S, ST & RWEREDO X & VBRALHIRIZO W
TEMERCHMETRTHBL I LId, HENE A Z VHBEROFMICL 2405 L lbh, BkEZDH 2
SWAERBEES Y F) A 2RI T L) A CTEEL Ebh s,

F—T— R x5 CBALHE, BT 7, BRERUNE, A Y VBRI, T 'S T RIGHE
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I =TGN X B IR TEL & BRI~ OIS BT B e
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IFLE I B W CEAMEE (ICSD) 12XV %252 7201213, T O LLEIZLEART K TH 5,
WHIB L OBER OV AL 0L L 7208 F o584 %R1E, ok dolidswiiv, ft- T, ICSID
FESTAAEH L IR A L i OB AL ETH 5o BHOZHETIE, I TIELRT (SF) 12k D,
Ca" A L=y ardplERIEh, WA NREI Y, BRELTWL, LAL, BT2omui
FiEMEALiEE b ORF 2 L, ZORT% ICSLIE T OROIIFIHHALITIS A L, M4 % MG L7zl
O Th v, 2T, AL, I =TSR L M ENT (SF) 2588 E 25N 28T
WY (SE) 2L, TOSE#7FIT~NEAL, REMRIPTHELEGEEZHLNIT LI L, 561
WISHMmIZBWT, ICSI~D SE FIHOHN 2T AL E2HE Lz,

BOETIE, I=7 5155 SEZHil L, SE OSiFist bd: & LCofak s SE OFFIGELIC
b Z G Lize Blie D8 287 BIREEIZHE L 72 SE % 48K M AR L 72 7 & U2 Bl A L,
10%FCS ¥ TCM-199T48IF M FE 35 28 L, i LR 2 K 720 ik iE AL ®A - 72 X1E, 0.3 mg/
ml SEVEARTH Y, Z0fitiid418% Th o7z (FEH 1), T2 TlE, MoORRL5 7 VIFIZBWT, SE
DIFIELALRE 2 T 2 0B h 2 E Lize TORE, HHLERII433% TH Y, I =772 oHiiL
72SE&, MORZLZ2EHYWOINTFOWEMALZFHETE L LE 2 bhiz, FEER3 T, SEMBIEANIC L 550
TFFEEER O BFRITHE SN D P EEMET L7z SE OBIEAICL Y, #HOZREICRONDI0TE
RO R 2 RS 5 Z EAMER S Nz FEBATIE, & ¥ 87 BRE kit TH %2-D clean up kit LH D
WHENG Uiz, ZoOfR, W SE O FIHHEALERIZ634% TH Y, KU SE ©41.6% & K L THEIZ
BWHTH o 720 FEBS TIE, FHORELH L7 SE O T I HEALiE~ D8 2 #idl L7z, SE %60C,
307 ME S % & BH-FiE M LRR 1358 42 kb 7z, SE 230C T 2 REMALEL L 72355 35 & U84 C T48IE [
L2 ot LERE, RO SE O ML & W L THEZZITHD bk o7z S HITH
FiRLfE 2 5 Il#E D K L7z SE TRINFHEMALROBE T 25D 572 b 00, RLPLOIEHEALE & D RIZH
oz TNHOREDP S, SEHICE TN LIFIHMALN I, BN L TREG LR TV 00,
ILEIIR L Cid, WBEMEZETHLIMEATH L LEZ LN,

BEEETIE, MBS X S R IR oA S R T A & L B IC, IS N7z SE &
57 (>100 kDa, <100 kDa) L, Z®O5WoIRHiHMLSICRITTREZ MG L. oM, BEK
WeWehiitiE: & 0 IR0 ) 2%, My X7 HEA% < (1), 72, BEmmrmn
B0 O AIRAME R OE S A%, AREEA (008 mg/ml X) 2BV TEVIIFHE LI HD 5
722 e, MR I R S A MR X 0 AR % SEMIN G TH L ENWHL L o7
(9287 2), 9283 Tid, >100 kDa SE B & OF <100 kDa SE O J5 O 4 7R 5512 B W T AL aE 252
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D HN, JIFIEELICA RN 2K TA%, >100 kDa SE B X U8 <100 kDa SE W HIZHAET S D LEZ b
720

FBIMETIX, B TIE, SE OEAZOIFIEMALREEZ, F-EEHR2 TIE, SE OFEAZOIFICIBITS
D34 Kinase IO RIZALZ, & 5129283 TIE, SE OiEALRDOIIFI2351F % MAP kinase ifPED#%
WL 2 At L7ze B, ABMRIIFIREILLE E LTRSS TWS Ca' 4+ 7 7 + THLBE %
SE {EADLEN G E LTHW . EBR1IZBWT, SEFEARDEACa* 4+ /7 7 + 7BLX Ol & Hik
LTEWEmZR L7z EB212B\WT, Buffer 21 EAL, 4, 83 X C12HRFE LR L 7290 F 0 p34°?
kinase i PEDAHGMEIX, KEBEIIRON G o7z, Ca¥' 414+ 74 TABL 4, 8 B X 120 R L
7% p34“? kinase WTEOHHEIX, MIBIF OB & O Buffer iEAX OZFNZROEICEEL, HEIC
KETH 5720 SE ZIEALZINFITBIT S 4, 8 35 & 1M MR85 0 4 W 0 p34°™ kinase i PED
HIxHEx, Ca* £ 4 /7 7 4 7MHEEO LI E O & Mk, MIIIT3B X Buffer IEA L2 F0Eh 5
LB L THBIWETH 5770 EER3IZBWT, Ca¥ A4/ 7+ 7L, 4, 8 B L UI2MERREL
72# ® MAP kinase 5P OM X1, M I IIT- OB & O Buffer i AR O ZAHIZILEE L, A EHIKNETH -
720 SE #iEALIITICB1T 2 4, 8 3 L U12W: ¥4 1% D MAP kinase [Tk OMAME X, Ca™ A4+ 7 #
TALER O ZHFHI O & FARIC, MIIIT3B L O Buffer 7 EA LZIIF-0OZN 5 &KL THEICK Wil
Thotze BLE, iHMALE, p34“? kinase itk & OF MAP kinase iiPEO#ER L Y, SEEAIL X BU0T
PEALERE, BHWIESHWOLNRTWS Ca¥" A+ 7 7 T LRSS L ZFRULEoMEE2 4T 2 L%
Z BN, SEEAI X 2 FIHHLALEZ, HARIRWMETH S Z LATER SNz,

AT, SE% ICSLICIGHT 2 HIMYT, 74 DICSL &HIEICSE ZEAL, IFOiEHEILREFA
DB AW Lz FEB1 T, ICSI OfifTh#IC SE 2 WISV EA L, 6L E, FEE2 Tk, K%
A P R720 FEBR L OWEMALTRIZE T, SE Z FAEHEA L2 XD, H1FOAZEALZXOfHED
DHERITEHNEDS R O N7z T2, SEREMIZHE T HEMERZ LK L7286, W& SE ORFHEAT
S IEMALR DA - 72XiE, 004 mg/ml SE XD64.3% Tdh -7z, FEER2 0FFEB X R~ DL
FIZOWTIE, Hi¥+004 mg/ml SE XA b R\ iliz /R L7z Pk b, K& SEORBHEAIZLD,
AL, ZHEEL X CRBRANOR RO G2 HRICA LS 2 ePH oL kol

AifFE7r 5, SETEAIC X 2 I IG P BE IW R % J7ik T 2 & MR S, I LBt e L C
SE % ICSI IS T & % W etEdvmie S iz,

F—TJ— N IO, Wb, s (ICSD, I =7 KT
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Introduction - Spontaneous wheel running in rats

Generally speaking, when rodents are placed in a running wheel, they run spontaneously, even
if they cannot get food or change the experimental situation as a result (Eikelboom & Lattanzio
2003; Lattanzio & Eikelboom, 2003). Furthermore, if they are restricted to 80% body weight, the
number of wheel turns increases (Boakes, Mills & Single, 1999). The reasons for this paradoxical
phenomenon remain unknown. One hypothesis is “self reinforcement behavior”, in which running
itself is the reinforcer (Belke & Wagner, 2005; Iversen, 1993; Premack, Schaeffer & Hundt, 1964).
Few researches have focused on the time course changes in spontaneous wheel running. If rodents
are reinforced by running, the number of wheel turns will increase with each session. In this study,
we used a free-feeding group and an 85%-restricted group. We then monitored spontaneous wheel
running activity during daily 1-h sessions for 7 days. Our aim was to investigate the effects of self
reinforcement in wheel running by analyzing time course changes.

One problem is that many researches have focused only on wheel running behavior (Belke &
Wagner, 2005; Iversen, 1993; Premack, et al, 1964), and thus brain activity during spontaneous
wheel running is poorly understood. To better understand the phenomenon, we have used
hippocampal RSA (rhythmical slow-wave activity) as a new index. Hippocampal RSA is electrical
activity (frequency, 4-12 Hz), and is related to mental activities like learning, memory, motivation,
attention, and programming motor activity (Oddie, Kirk, Whishow & Bland, 1997). If the frequency
of wheel running increases under dietary restrictions, RSA frequency and amplitudes will increase
when compared to the free-feeding group. Therefore, we considered hippocampal RSA, as well as
the number of wheel turns under dietary restrictions and free feeding, and aimed to find

correlations between these indexes.

Chapter 2 - Cause of increased wheel running

Twenty-nine Wistar rats were tested for spontaneous wheel running activity in daily 1-h
sessions under free-feeding conditions for 7 days, after which they were restricted to 85% of their
free-feeding body weight. In the free-feeding phase, the number of wheel turns did not increase
over the 7-day period. In the 85%-body-weight phase, the number of wheel turns increased over

the 7-day period. However, the number of wheel turns per 3 minutes decreased from the start to
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the end of the session on day 1 and day 7 in both phases. In addition, the number of wheel turns in
the 85%-body-weight phase was greater on day 7 than on day 1. Spontaneous wheel running thus
appears to reinforce other operant responses, and such self-reinforcing mechanisms may be more

effective during the 85%-body-weight phase.

Chapter 3 - Increased wheel running and hippocampal RSA

We examined the effects of body weight reduction on running behavior of rats and hippocampal
RSA under increased wheel running activity. We established a free-feeding group (n=12), and an
85% body weight group (n=14). Rats were run 60 minutes daily for 7 days in both groups. As a
control, we recorded the number of spontaneous behaviors and hippocampal RSA in a home cage.
In the 85% body weight group, the number of wheel turns was greater than in the free-feeding
group; however, the number of spontaneous behaviors did not differ. It was clarified that body
weight restriction effectively stimulated wheel running behavior. The power spectra in the 85%
body weight group for running behavior increased, but peak frequency did not. In conclusion, body
weight restriction induced an increase in wheel running behavior, and had a self-reinforcing effect

on wheel running, as reflected by the power spectra of hippocampal RSA.

Chapter 4 - Within-session variance in wheel running and hippocampal RSA

In this study, we examined the effects of body weight reduction on within-session variance in
running behavior in rats and hippocampal RSA under increased wheel running conditions. The
experimental method was same as in Chapter 3. In the 85% body weight group, the number of
wheel turns was greater than in the free-feeding group; however, the number of spontaneous
behaviors did not differ. In both groups, the number of within-session wheel turns and spontaneous
behaviors decreased. The power spectra of the 85% body weight group during running behavior
did not decrease within session. However, peak frequency changed with the number of wheel turns
in both groups. In the home cage, both the power and frequency of hippocampal RSA gradually
decreased within each session. These results indicate that hippocampal power intensifies with

increased wheel running under reduced body weight conditions.

Conclusion and hypothesis about spontaneous wheel running

Based on the present research, we hypothesize that self reinforcement in increased spontaneous
wheel running is enhanced by body weight restriction. In this study, we set mild feeding restrictions
85% of ad lib body weight), and a short running paradigm (1 h running). The number of wheel
turns increased under body weight restrictions, but the number of spontaneous behaviors in the
home cage did not increase. Thus, the effects of body weight restriction are unique to wheel running
behavior. Furthermore, wheel running appears to exert an element of reinforcement (Iversen, 1993;
Sherwin & Nicol, 1996). We believe that the physiological reinforcement in the brain caused by
running is increased by body weight restriction.

We measured hippocampal RSA to investigate this hypothesis. When the number of wheel
turns increased, hippocampal RSA increased. In addition, amplitude of hippocampal RSA increased
and remained high during running under 85% body weight conditions. The present study clarified
that the self reinforcement associated with wheel running is increased by body weight restriction,

and that these effects are reflected by the increased amplitude of hippocampal RSA.
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ARSI, B TR E FEEICEE S [HH] (nucleating agent) | D& TS ALK 2 /1 = X 2 % R
L, WEREEAIMEEEZHLPILbDOTH S,

AT HRHEESR - B, BB, OA Ht e LOIRIL WA TR SN TV EELMECTH 5,
hThRYVZF LY, KTl vk EofEREO I E G F I3RS X 28580 R TR OH]
iC kb, BREE, WA EHMEOWESTETH LA, HWIRTIIEL A TS TH 5. maTHEOEERE
RICE D ERBMERZ V=T ) V7T T ATy 7 ORFFAWEEL UL, BEAMOERIZS O Rd b7
O, B TMEOE S %5 BRI 2 TRATRE 5 TV 5o K ILOBIEIIZAEEMICIE THH]] 28
HwbhTwnd, BHlEiE, EofiemeHEER (epitaxy) Z¥FH, BAREZZE L CMHET % #d
PEWETH Do 707 BHEA S OREEALIZIE & A EOBE, KSR LTI AL DT T 5 [ A —A%E
TH Do FRITHAERMBEREN OEBWRYHPHEA EIFIEN L, ZhE TICHE L OBADPHEINTWED, #
FNC & BBRARINHE R ) = X LZERBHTH D, BROELRILO72O DIRE D L o720 Lo THEANT &
BRI A Jr = X MR E BRI OB LI R TR L EEORBEICL o THEHETH 5,

H1ETIE, IR0 R, MESEHWZRLE, INE TREHBEOBHIZSEMEESNTE . Ll
PEROWITETIL, BH & B FREROBICTIMMHESER (epitaxy) Ad 5, L) & 2HENBLE D
BIRENTZDORT, BHIOBARNER = X 28 %, FHIUIRICBVW TR EXTH L “HERNBLT
M OITE L7 o720 AMROHME, 1) AN X 2BABNER H = X 5% REERWICHRT %
ek, 2) mUREAOMBEEEZHEY T ETH DL, ANETIE, BOTOEFTVIWEELTT AV
¥ 2 F vy R) 7L (isotactic polypropylene: iPP, i F3940 T4 Mw = 3X 10°), LRI KA &
LT Sodium 22" -methylene-bis- (4,6-di-t-butylphenylene) phosphate (ADEKA, NA-11) % Jflv:7z,

H2E T, BHIOF 2 RTARIC X AR X A = X 2 % BRI U7z W iR e Bl &
DAGAERRHE T T = Lexp(-AG*/RT,) (1) THEENDL, 2T, LIE7F) 7727 %—, AGZHEREIK
HEHZAVE =, RIERV Y= Vg, T3MUERETH 2. FA A L B3 TR O epitaxy & IRE
LT Ioe Cyatns ' (2) ZFF Lo TIT O EEDTHOBHIRIE, axy IEHIORTETH D, BT -
SFPORMEREZSRLIRMNLAT vy FETHHLATL—FI 1k BLOBEEHMEEZIEHL, w2’
nm 4 — ¥ —OEH % WS D HEEHIZICHE L. —H, by 78T VETHBMIBEICLD ag, 2F
um F—F —ORHIZHHE L 720 nm A Sum F — ¥ — OH| % FHLHEEE T PP HUIH— 20 S8, Cun B
LW ayy O IRAEME ARG R, LIE Coya DHARD L Ea DA I DR L7, Loe Gy (3),
Lo ay, ' (4) OMFEMIESR, 2) XPEBRMICRIETE 2. X o T, BEBRMEICBT % epitaxy DE
YRR BRI ICHBET &, 2R HEAEH S RIL DO TH 5 2 & 2T E 72,

B 3FTIE, BABMNEIZ BT % epitaxy D EE LB E 2 MERIVIHH L7z AE—BAWRTIEZ, AG*
IXAG* =400/ (Ag-Ao) (5) TEEND. o, o \IMWHB L PWHORTHH T AV F—, Ag lZ@ED
HHIZ A VX —, Acl3BHI O epitaxy ISR T 2 RKMHM T A V¥ —Tdh %, Epitaxy D 5E4 iR Tl



182

Ao/o =0, epitaxy 3L WA IZIEAc/o=1E %50 TERDOETIZAG/cHPEENTBE ST, HH
OERWFHEATR I N T doi, (1) & (5) XV I/1)= expi-doo/kT. (Ag-Aa)} (6) DB 5, (6)
A S BH OBEHERPA (AT =30~50K) I2BWVWT, Ac/c=0TlxAo/o =1L ) IPKIHIAKENS
ENRFUTE, AGHFIONMICE > TEETH L Z & ZHGHNITIR Lz, HHlE LTNA-11OMIZ, 4
FFENC X b FA B L 72 Potassium 2,2-methylene-bis— (4,6-di-t-butylphenylene) phosphate (& % i,
NA-11K), B & OF Sodium benzoate (ADEKA PALMAROLE, Na-Bz) ® 3#iioHI OAc/c% (4) T
DT A4 VT AYTIZENVIE LT Aa/aDWAIEY VIR 5 E2ERHICHLNMITE2, Lo
TR B VT epitaxy DEELZREZRE2LTVWDE I EZHERMICHBHAL, Acz/NELT5HZ
EABHITEVERAL D CH B Z L ZH LM TE 2,

84 B TR R OBIGEZ R L7z,

ARWFFETIE, BT OERIZB W T epitaxy HE 2 &EH % Rz LT 5 2 & 2 HEEGNBLL S 90
TR L, BSYEREAIIED BRI o BL PAc/cZ/NELTHIETHLIEZWSRPIT LTz, RIS
DOERE, BHEEAIRAEORI L2250 THY, BHTRFBIOERICBWTEELIETH 55
THROBEERILIZESTLDTH 5,
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AL O RIEISEERER T2 v 28 85kD S B, ~L8— T (Th) fEHE B REERTCh 5
KA AL CEREEL, PURELEMBOGRRLMEFLET B, 72, A M AA VEANY -V D5E
WIZ XD Th#faAY ThIME & Th2Miiam 2 I EN S 2 EAHMSNTW5, MFETIE Th ffao
T IC G T4 ORTOBEETH 70— v ZENTHEFED SN TEY, s oMlEn 5k
BENDL TIBXO T2 A4 A4 VBBHEWORMIBICHEI/EH L, REREDONT Y AZHFHELTWwSE S
EBRHLENII R TV D,

—J, =7 M) HAFICR CEERREREZF > TW A, TACEICH L T 2 +0%@irosirb
NTwhv, LeLAad s, EEOGFAMENTFEOBEO=T b)) 7 AEFIOFN 25, =7 M
KA M AA Y BET ORI TIEH 2L 20, £ OWMAFHRT A Mh A v L oM
WT—=F R—=X FICEHFINDE LT hoTE,

ZZTARMIZETIE, =7 MY TR BN TWS T2% A4 M4 oMz e L, £9, &
T HREEEFHA L 2w s a—= > 73T % suppression subtractive hybridization (SSH) #2 & % T2
PA M AA Y EZORHEG T OMBNIRNT 21T 5720 72, T2HA M A4 D9 B, =7 bY interleukin
(IL)-13 receptor (R) a288 (chIL-13Ra2) @V & ¥ K& 7% IL-4% IL-13 cDNA ® 7 0 —= > 7 % kA,
in vitro B & O¥in vivo (C BT B IEBURMN %47 - 72

28T, SSHEZHWT=7 M) T2H 4 b A A ¥ L 1dZ oSG T- 85 T O MR 2 17,
Con Al =" MV WL %2 72 SSHED S, T2% A4 M4 VBESTTHH=7 MY IL-13Ra2D B
AN & 15720

853 #TId, SSH 7 515872 chIL-13Ra2itfzT-® cDNA 7 10— = 7" & mRNA BEIFI % 17> 720 Z
DGR, chIL-13Ra2 cDNA 134 K1521 bp, FHEN2 7 I/ BEAHIE3805RLE O Y, 73 / BEALHIIC
BU B HFLEAMIE 1 & OMFEMIEZR38% R LKW A, LB IEY A M h A v LTy -z
IIHWHEL, EMEWMIZBIT LR EA»S b IL-13Ra2ICk D LEHFTH LI L2 WL NIT L7,
mRNA FEBUIMALE & FP L 728 EZ /R L TE Y, chiL-13Ra2d F 727 H K IL-13Ra2 & [ Ek DO H¥ e
ZHTDH I EARREINTZA, IL-13%° IL-13Ra2DHEEEAFEZR SN T AR WERIZ B W TR b & FBRIZE:
BBMH LI ENHONE B0t T, =7 MY HERMEA MK (IN24) T, lipopolysaccharide
(LPS) THIFAT 5 Z & CHRIFMICHBTFHFE SN, EHRIUREA24EMEZ T TR S 2 e h L
o7z

B4 FTIIRB WA Z chIL-13Ra2Z{E® L, ZHUId %€/ 7 u—Fuhifk (mAb) OEH%EIT-
T2 ZORKEHE, rchiL-13Ra2% JF R MICFET 5 mAb - HUIS-1O/EHIZ Py L 72, HU13-11E, 7 = 2 %
7 ay MENTIZEB W T LPS £ O IN24#H LY &35O8, LPS il IN240 [ HEALIZ B TH
45 kDa D% Y X7 B % @Bk L7z 72, tunicamycin 2 & O N EBUBESEAHIN 2 FLE L 72 LPS #illi% IN24 0] i
L TIER41 kDa D & ¥ 87 B & Bk L, chIL-13Ra2i& KARD (BN TH45 kDa TH 2 2 &5
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Lk lrotze HULS-1%2 W 728065 A IC X ) IN24I2 B 1) 5 chIL-13Ra20 S BB E % T L 724
IN241% LPS #l#i2 X 0 Jik 8 BEEI 24 & chIL-13Ra2% EAE L TWA Z LW St %), FZ20RBIZ
FHTA PR M TR 3L DR WP IZ 5 2 & ASb o 720 IFLE TR EERRE 2L o> LPS Hl#ic B %
IL-13Ra2DFEIHICT 2 MF I N TBE S, ARif5E) 5 IN24id LPS FEIC R EIC IS L, Z OlnE R
HEZEO TV, 202 s, LPS I IN24% Fwvw/z9260R1E, =7 MU 20 Cid e SfLEIC BV
Td, IL-13Ra2DEFEMNT %179 ECEELZET VIR I Sb0LEbh s,

ESETIE, REOMOFZEMEO="7 Y - 7 AN L 5 TF—F RN—RIZEfRS N, =T MY
IL-13 (chIL-13) % IL-4 (chIL-4) ®{4 cDNA Be%l % W CHli#Efa T O cDNA 7 0 —= > 7 % ik A7z,
ZORER, chIL-43BHH SN T B EHI DA 22 2B 2 35 2 L I3 TERDP o722, chIL-1313H
7212355bp DECH 2 PLiE$ 5 2 E AT E 720 chIL-4, chIL-13& 2B EN T WD T — FHI & D RICH
ERRON o/l s, HH5N/2 cDNAESIZD 212, =7 M) OGRS X OHIRkkZ vz
mRNA SEHAN 2475 720 F DGR, chIL-13130li & IN24, chIL-413FP3 & IN2A T BHLTWA I &
EWPHOLMPII L7z SO OMBRIZEFEEILEICHS LTV 0 TIER L, SHROWEICE W THBEE,
g & e BHENED D B X HIZIN2UTOEIEHIE, IL-13R2DEGEFFGTEOHML Y, A% —HM
JANTOU A Y FELET Y — ORI 21T LTI WEF VAR b0 L sz, S 5ICAE
T, =7 MYICLPS#EAT A2 LX) BUSIEREEZFELZ2=T M) ORERMKICB T2
chIL-4, chIL-138 X UF chIL-13Ra2® FE B AT & FEfi L 720 Z OFEH, WK IZ B T nichIL-138 X O
chIL-13Ra2 WMimRNA OFHISTLHEL TV L I EARHL L 2D, =7 M) ORKIERICIZIL-13E ZD L+
Ty — DRI L TV A EAVRIBE N SO END, SHREIEET A A A ORBURNT R X%
192 8I2& 5T, RIEDUSICIBIT B IL-13DEFEFN SR T 2 D Tld vt E 2 bhz,

AFFETIE, SHETHM SN TR o722 b)) T29 A b4 Y 2D L 1Ty —OIERER 252
BHROBERR, ¥ 7 AL NOEBRAICZVWL— 2 ZREFVORRELTD T EHTE 72, AW THE
LN REMEETNVEEHTAZLICED, 5HO=7 b)) T2% A4 bW 4 2 ORI B LY A b
HA Y Ay FT =2 OO AL ST, HIFICBIT S T2% 4 b4~ OB S 572 2 iz 12
b3 ENTE, WMIEDOTBIZOLDEDZERLWIZHFEINS,

F—J—K:zZT MY, AL AL, IL-18, IL- 13V T Y —, Ju—=7
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Cool summers often do the damage to soybean production in Hokkaido. However, studies on
cold weather-damage and the tolerance in soybeans are limited. Abscission of flowers and pods
during the flowering stage and insufficient grain filling due to low temperature are the major
factors reducing soybean yields. The abscission of flowers and pods causes the most severe damage
in soybean yield. There are few effective cultivating measures against cold-weather damage, and
breeding is the best countermeasure in soybean. Although detail studies have done on breeding for
cold-weather damage due to poor growth, very few researches concerning breeding for the damage
due to flower and pod abscission have been made. Since very severe low temperature during
flowering season ruined soybean production in 1993, it has been recognized that improving cold-
weather tolerance during the flowering stage is dispensable to stabilize soybean cultivation.

In this thesis, the effect of environmental factors involved in cold-weather damage on soybean
growth and seed yield was examined. Response of pod setting to low temperature and mechanisms
of the cold-weather tolerance in varieties were compared. The relations between the cold-weather
tolerance and agronomic characteristics were investigated in order to develop a cold-weather
tolerant variety by an indirect selection. The following results were obtained.

The effect of low temperature and shading during the flowering season on soybean growth
were examined in two varieties of soybeans: Hayahikari, an excellent cold-weather tolerant variety,
and Toyomusume, a cold-weather sensitive variety. Hayahikari showed the lowest seed yield
reduction among the soybean varieties and lines in 1993; very severe damaged year by low
temperature. The soybean plants were exposed to low temperature of 18 C day / 13 C night, and/
or shading (50%).

The reproductive growth was more severely affected by low temperature than shading in
both varieties. Low temperature during the flowering season markedly reduced the seed yield.
These results suggest that cold-weather damage is mainly caused by low temperature. A varietal
difference in the seed yield after the cooling treatment is attributed mainly to the difference in the
number of pods per plant, However, both varieties showed the similar susceptibility to shading.
The results suggest that a variety which has a superior pod setting ability not only at low temper-
ature but also under insufficient sunlight would be effective to improve cold-weather tolerance
(Chapter 2).
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The effects of short-term (two weeks) and long term (four weeks) exposure to low temperature
during flowering on pod setting were examined in Hayahikari and Toyomusume. The short-term
exposure to low temperature had no effect on the total number of pods in both varieties. The
adverse effect of the long-term cooling treatment on total number of pods was more significant in
Toyomusume than in Hayahikari. Toyomusume sustained damage not only during low temperature
but also after the treatment. On the other hand, Hayahikari showed a greater capacity for pod
setting during low temperature stress (Chapter 3).

The effect of low temperature on pollen activity, pollination and fertilization was compared in
Hayahikari and Toyomusume. Pollen germination rates decreased by cooling treatment for just
four days, and a sensitivity of pollen activity to low temperature was higher in Toyomusume.
Pollination was affected by the cooling treatment in both varieties, but Hayahikari was significantly
less damaged. Hayahikari showed a significantly higher percentage of fertilized flowers under low
temperature than Toyomusume. Since the pollen number per stigma is closely related to the per-
centage of fertilized flowers, it can be concluded that the effect of low temperature on pollination is
closely related to the fertilized flowers. A superior fertilization ability at low temperature is one of
the factors required in cold-weather tolerance (Chapter 4).

Brown-hilum soybeans often have cold-weather tolerance and growth vigor superior to that of
yellow-hilum soybeans. However, Japanese consumers are not prefer to brown-hilum soybeans,
therefore, enhancement of cold-weather tolerance of yellow hilum soybeans has been a major
objective in Hokkaido. The correlation of cold-weather tolerance with pubescence color and
flowering time, which are supposed to be related to the tolerance, using near-isogenic lines (NILs)
were investigated. First, the effect of temperature on growth and seed yield in the NILs for
pubescence color (tawny: 7" and gray: #) of yellow-hilum soybeans was examined. The seed yield
and biomass production at the flowering stage in tawny lines was significantly higher than that in
gray lines in cooler regions (Chapter 5).

The effect of cooling treatment on the pod number and seed yield of the NILs for a combina-
tion of pubescence color (7/t) and flowering time (E1/el), te, tFy, Te and TFE, was examined. The
cooling treatment from the beginning of flowering reduced the pod number and seed yield slightly
in the tawny lines (Te¢, TE) and in the late-flowering gray line (¢E), but greatly in the early flowering
gray line (te). Among gray pubescence lines, the degree of reduction in the pod number and seed
yield by the cooling treatment were the highest in the earlier flowering group and the lowest in
the later flowering group. These results suggest that the £1 allele or closely linked gene is related
to cold-weather tolerance. These results show that selecting yellow-hilum soybeans with tawny
pubescence and with later flowering time are both useful for developing yellow-hilum soybeans

with cold-weather tolerance (Chapter 5).

Key words: cold-weather tolerance, soybean; flowering time, pod setting, breeding
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TS IHOREEZFH L, RTASADBMBHAL L BERNC X 2 7V 3 — VI5EE % IR 24T 9 BT 8%
BELIFEN A MBAOREREICE Y, BEEEOPTRIEBVWT VI —VRELER L TV LHEETH L. 1F
RS T W S N L EEREE Saccharomyces cerevisiae JE\ZHF SN TV A, BT IV a— ) VAEREEB L O
iPE, AR T o BAF 2 885, S A7 VKRR CEN AR, CREFTHRICBTAT VI —
IV TPERERE OBFZEXT G ST & 720 F 72— TIHIERFRE OB P I L 22, RIBRORRH R &
oS L BT, ML VIR TEROZEME LTHARAMIBL FNTE 2, oL OMHEICET % &%
OEHFEYORT, BENEZOLOEFT YA PELTHATARBEERDECHONE X)X h 07275,
HATIRHIEH L WO BBEAELZ L E0EME LTH 2 OBBOBM TbILTnizl il b, T2
BEELEMECTHERERT L RIFHTE LV 2T THRL, BRRARRES RS ORFENDOF 528
FEYICRD DN TWceEZ N L75, BUE L IHFEEEN OO REREIC O W T RIIgEMThhTw
B EEBVNTv, 2T, [HIEER ORI R OBERF T 2058 %2 17 5 720

1 BT, BBOMBEOREOMIERP LY ) — VI EELEE 2O MO NTWALI IV T
AT H—=IVIZEHL, HEEEES. cerevisiae K-9& FERZERERE S, cerevisiae X2180-1A OMiffaF o =)L T2
T 0 — VRS0 G 2 BB O W TR 247 - 720 K-91X X2180-1A £ Y d mwx ¥/ — Vi %
RL, K-9ZFEEBRZ T 22 TORESLMT T, X2180-1A L D BTV TATa— VEDPL VI EH5h o
Too BEESRMDH B, T8 7 — )V EARRFEIW )T ORO TV TR T 1 — )V (25 U CTHIe 2 35528 %
RL7z0 JFICX2180-1A D7) — T VT AT U — VI K& L IHIRI R E2 /R L7228, K-907 ) —T )V T A
F = VRN BN S L, BEAT T TORK-9ID 7Y —Z )V TATFO—VROFBOKRAF A Y ¥ A
HMEFFRE DS, WLy ) — VIR A MR T 2 EE R ERN L o TWAH T EAURBE E N7z, DNA~YA 7 a7
LA X BIITICB VT, K-9TIZI9D TV T2 F 0 — VERBIET DD B 9 DOMIETH X2180-1A 121
RTEBI LTz,

E2ITIE, WM —HEREWS-TF ) YV AFF =Y (SAM) FREEZHA L TWAE I EPHE S
NTWB I LR, HEFEDYS S 51T SAM HEREKEZIET 5 2 L 2 lAhlz. SAMIZETOLEY
ZBWTE L DARUBIC A F VI GARE LTS L TW A EELZWETHL L EHIT, IO - HkEE
B - B R E D%  OBIRICHERITH 5 Z LD DEFMIZEICB W THIEFITRE RO TE
D, X DRIERN L SAM AFERFEOBBENLETINT VWS, S, cerevisiae (BT 585 { ® SAM 2 EET 5
RO EDIZTN TAT 0= VEFHRD Ergbp 253 2 2 F Vs UL AH 5o TIVT AT 10—
VEBROERKIEI TV TAT 0= VERTHEENS SAM ORI T 2 2 L2k ) SAM &M T 5
L#EZ, CREFTINITRATO—VERKOIUFIZHVONTE2F 4 X ¥ F Vi ERERIR 5142 SAM &
ERRORAIIEH Lize ZORE, K-98 X O X2180-1A 2> 5RIFRINIC SAM EHEMkE S35 2 &8
T&7zo IS ORRIIEIRICILEL L TL7~55f50 SAM # %8 L Tz, NMR B X U8 GC-MS (2 & 5 f##T
TKIPHHRON/ 200 SAM MR ergdZBERTH D I LHRBEIN, E5IC2DDFERERFE
X2180-1A B X U BY4742%5 HAERL L 72 ergdi3Bfk T & BRI LR T SAM 2B L T b 2 L 0SER s L



188

2o TNHOKEDRS, TVITATU— VAR TSAM #{HE T 5 Ergép £ ) b FioEz - F ¥
HEIETIRI AZERTH SAMERZTIZRIT I EIREIN. T 72 SAM ERERE R TH D SAM %
L L CHAET 5 7201213 20C TORGEDLETH 505, WARD S OHLRIEIZHED 7 L 7)) 2
Ve LCOFHOT AT S .

H3FTIE, K92 W TR TICERENZS-TF/ YV AFF =V OFEBIIOWTHIT 21T -
720 SAMIE, &7 I VBORBORAF AT Y ZAOHEZBLWETH Y, MO SAM i EE & i
T 7ORFO SAM ZHFICER S NS, SAMOSHT 3/ BoRBEHEICHET 2058135 M S
NTWBA, HWEANO LRI RIS SN2 SAM OB R &EE 23S TV RE STV RN
L, EERMN A ISR S 7z SAM ORI ORI % WGk L7ze BERHINE 2R S 7z SAM IERERE
ORFHICK L TR A2 FE->TB Y, BERRE OREE O SAM 35l 0 5l H 5 2 i3 % —
75, N iR STHORWEH TR OMIIE 2 BN S 288255 ), — BRI E Sz SAM 13F#
BEOBIICHEAN S5 2 LAURE NI,

BAETIE, DNARA 2707 LA ZHWT, ThETHRRZL) BTNV TAT T —)L= SAM OfCHHR
iz L Lo &3 hik4 iR &L EREMBOREOENEZT SR I LTV EBEETIIOW TR 2175
720 K-9& X2180-1A % W CHREREE S X OHER LM T CORBFRITT 7 7 A VO#ENEZ KL
720 K-OTHEFEH L Tz T1CE, CALEWRHICHE T2 HXT, ATP LU COX #EfnT, TIVITR
FH=IVERICEYS T 5 ERG BIETBLON AL 73 URENCEES 5 THI BT hERHo7z0 2D
OBET OFEEBIL, FHHERORVBTHRE - BEEP TS/ — VIEICFES L Twb e EZ 515, K9
THRIDPMCOEETIE CUPI-1, CUPI-2% PHO BZTHH Y, ZOREE, HERERCB TR
RWET 4 AT 7 7 —EEEMERNE V) AR E —FH LT D, IS OBIETORIEHIE K-90 Jeth ki
FEDENMZHR LTV B D2 Az,

RIFFEIC B VTR S NFBERE OO VIV T A 70— VAR SAM BRI, BBk Z
DY ORI E GUBERED OSVEBEEZENT 23 0THY, IRSOFBEANSCT T A e
LCOFMAZRETZ200L LTHRARKRETH 2, HIEEREO R2EEME S F RS ol L 725l o R
BREFETH LTy ) — VIt D EHEREEEZ R > TV D T EAUREN, F7, HlEEROMREY
G FRITOT 7 A VOIS, TEIERETEO RN & B IR b 2 BRI W T b I
EHBHIENTE, ZOMRIHEHHONMELIRT 29 2 TEETH Y, SSIMOMIOFTE~D
FIH 2 ERMRE s 5,

F—J— K ENEER, SSTF/ YV AFF =Y (SAM), TV ITAFua—), DNAYA27a7L 4, =
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1. HMiZE/

3 JERAE DGR - TR, FIRENO A VY A4 F ¥ (Ca¥) BEEIC L > THI S hTwb, Ca®' i
RN /N E T B /MR (sarcoplasmic reticulum; SR) O X2k > THIIE N TEY, SRIX
RN B W TEELRZEHEZ R L TVERETH L L VR Do SEHHY 2 BT ENRE D 75 O FEHEE T 04k
T, R THE57 ] EIFEN TV B, BiiEI7T I3 K OBERDPELG L TWw5E 2 EDRENTE DS,
JE4E, SR Ca™ k471 ATPase (SR Ca*-ATPase) DREREDIKTAYEH ShTw 2,

WIESTIAED SR Ca*'-ATPase {HMHEOIC T, MUEEEICEIS 32 4 V87 OMENENT LI LICL >
THEFDLEZZLNTWAD, SR Ca®-ATPase DFEMIZHEZ RITTER & LTIE, HTEMEM (reactive
oxygen species; ROS) (2& %% %7 Ok, 7)) a2 —74 > ® SR BEh S Off#E, ATP R A ERA 056 7
EBHIFOLNTVED, TNHERTWTNOME b IGEHGHO D 5 —F7ZT 2 L0 TH 5,
b L, EiLoZEREA SR Ca®-ATPase GO T ICHEEM S L TW 20 ThIUE, SIS 2885 5 v
EFIES 7 S OEEBAICB VTS, SR Ca®-ATPase{fith & SN S OERIZFAM L TELT 213 TH 5,
L2Lahs, ZOHIZOVTOHHEIZINETREIN TV RV, Z 2 TARIE T, U B L O£
DEBBEICB T AL OBEROBFNELZRE TS 12X D, SR Ca”-ATPase it IC¥E % 5.2 5
WT2KEdsZ 2 HE L

I. MAEER
1. UREEEICHED BN O DR EFRIZEL (EBR1)

J2ER 1 T, in situ IS8V 2 BEAAEE I, DUHIEENICHE S SR Ca®-ATPase iGME DO REMIF 2L B
U720 Wistar REEET v F o WZREE L, AEmMIcEKMEE 1, 3, 5, 300 HmA, EBHRE
T BEV R DGHE & B L 720 URERE T I A2 S HEIE A 220838 (superficial region of gastrocnemius; GS), WM
WiEIEHE (deep region of dastrocnemius; GD) 3 X ¥k 5 4 (soleus; SOL) ##§H L, SR Ca’*-ATPase
WEMEOREIME L7z Z2ed, A MA 2 M % 55 (Stim) M, Mz 3> ba—n (Cont) & L7z,
SEHERIIE, WGEBLE 5 B ICHIME D51 %12 F TWHE L, Zh DR 22 bidBig S e h o 7. GS
@ SR Ca*-ATPase it i, & L 7245 C D UGH I 33T Cont ] & Ho < Stim M A5A 2 M &2 7R L 72,
—7., GD BXUSOL Tid, GD DU S xR &, ARAEILRRAD SN Lol ZORRLY,
GS @ SR Ca™-ATPase ifithid, IGiMHGEEHZ L VETL, ZOBAELELEVI EFW SN E -T2,
2. |NEEE R OEERAICE 1T B/ NEAOEEDRRINE(L (E8R2)

FEER1OFFL Y, HREIFICH S \EE ML TH, SR Ca”-ATPase i TEDI F IS 2 BK 2 1 5E
TE DWW LW S DI R o Z 2 TEER2 TIE, PGB # o BEMIZB 1 5 SR Ca™
-ATPase [HTEDRERFWEAL 2 WA L7zo FEBR 1 & RRIC Wistar RHEPET v I, BEERIWIS & 2 WU TGE)
Z S5 rMAM L7ze WGHK TR, 5, 10, 30, 60512 GS B L UGD #4%H L, SR Ca*-ATPase ik
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ZWE L7zo GS @ SR Ca®-ATPase ifithiE, WGHIGEIR T105# F T Cont M xF L Stim ) A3 #: 70 (K Al
BRLTZe COMRELY, 50 HEONHEEIC X o TIF L7z GS @ SR Ca®-ATPase itk D HH 1213, #
305 DKM 2T 2 2 NS E R,

3. INEEEN R DEITEHRICH T D55/ MEE Ca*-ATPase ;EENDELNER (K8 3)

T2 OFER LY, WGEEORENICBE VT, GS® SR Ca™-ATPase itk L & OZ LI 5K T-%
FET UL, SR Ca®-ATPase itk DT IS G T 2 HNZW S ICTE D I EDRB SNz, €2 TEER
3T, IEEO BB B1T 5 SR Ca®-ATPase Witk OKT &, COET~OMGATRBEERTNWD 1)
HNVEZNVIEOR (¥ U7 BILDIRIE), 2) SRIHETLZVa—4>y (SRyVa—4,r) £3) 7
Va—4,r74 A7+ 55—+ (glycogen phosphorylase; GP) # 3 &£ 184 ) fluorescein isothiocyanate
(FITC) # & D ZAL (ATP #5 &AL OME N Z L OREE) & ORI H LG L7z, Wistar RHEET »
MG B % 5 0 WAL, PURI T #, 10, 305812 GS Z4§H L, SR Ca®-ATPase ifith, # V&K
ZWVHEDR, SRZY) a—4 Y BLUGPE, FITCHEAREZME L. SR Ca”-ATPase iithi, I T
BE#EB L U105 #I2B W T, Cont MK L Stim MIZSHEAMRMEA R L/ze — /T, ANVKZVIEOEH =
BLUFITC #ERDZE(LIZ, SR Ca®-ATPase it ZL LI L TW AW LS E o7z, Th
ORI, &Ny OEALE X O ATP AT ORI ZE(LIE, SR Ca™-ATPase WK T DN T
W Z LRSI,

4. JY) =52 OFEPDEH/NEE Ca™-ATPase FEEDHWHES KOBEICRIZTHE (REk4)

FEER3TIE, SRZ)I—FUBIXUGPRIZOWTIE, EREIZG2 S 2w oo EELIF A2 Cont MIIC
BUIFLWMNNT A= OmIPIKT L7720, TNHORBIIOWTIEHHELFmE T I LIETE L2
oo T2TCTEBATE, VAT U GRBEZTHH7NVAT I 5 —F (glucoamylase; GA) %AW,
SRZV)I—=7rrBLUGP EOEKEHRLL, ZN5HA SR Ca’-ATPase Difithds L OHEEICHE %2 T
FTOEPEME L7z. Wistar REEMET v b2 SHEH L2288 o#i 2 v, Shes SR # A3
BZBBTH Y TNON5r% GA TRIL, HOGIICH L. 2B, GA ORMA4T) BAFER (Exp) B,
fThhwiizar ba—iv (Cont) BEL L, SRZY a—4# B XU GP#, FITC #4#, SR Ca®-ATPase
EEEZNE L7720 GAUIUZ X 5T, Cont HEE R Exp HIZBWT, SRZ) I—F UV BLUOGP mIdFE
REMi%, FFITCHERIIAEREMEZ R L. —Ji, SR Ca®-ATPase ilithd &L O" ATP 139 2 #
FEIZDOWTIE, Cont#EE Exp HMICHA R L EZRIBOON L5720 SNHOMELID, SRZY I—
2B LGP & & HIZ SR Ca®"-ATPase DIk X OREEICH LIgEZ RIFE 2 WI EAVRE S h,

m. #

PEofERLY, 2T TIGEEEICHE D SR Ca®'-ATPase DFEBEZALICE 5§56 L 22 5N T X7,
SR # »/827 DAL, ATP #&EHM BB L SR ICHET L7 a—F Y EOKTOVWERY, SR
Ca®-ATPase it DI TFOFEHTII B W EXW SN L B otz 5%, WEDT I/ BOBHRER & 2K
T2V ENRHLEEZ LN,

F—T— N FE, MMM, WEREA, U a—5 Y, ATP REEHEL
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FIE F W

<Y WAy F 2 (Bursaphenlenchus xylophilus (Steiner et Buhrer) Nickle ; ML#g, ¥A ¥ F =
v ET D) BERT A /<55 H I FY (Monochuamus alternatus Hope : Uk, <75 H3IF¥) L 35)
ZBRERT % 7230102, 304FIE (2D 72 » THAEEE O~ MU RS0 22 chiiof R 1 BicAi 2520t S T & 7298,
SYMNEHRBL TR, —F, BEOS Y RIMBERN R HEEBEEZER L T, RAHE G
L L7ALEH 2 VIZWEIA M VA L ERLRBRERD D LB TE b, AFZEIL, I ZEHERSE
OGN & FEER, FEICEDE, BRAEMIITYRNEROZLEZ 1772,

FIE MHENEHERFMNEREOERER (BRE) Z0Ed 3BERM

EEO Y NOIRWD SHMETERICH H5bNDE L) IR > TETRLOI YN ERO Y — 7 O
W S, DT 4o, 0 2475 720

1. EREEH  THIECH LR, EHE - RIFRARLE L2 NIRRT YRS H L ->TE ), »wi
MUZB VT HIMUE~1M34EE —D DY — 27 & L&A H1M5EEHIZE BIAAT WS, 29 LM% RT75
RIS, BIRKRATOEFEFE L POE LEEROZSH TS5 b, BEFEEIZOZAIVF -
ELTOAREEDFABIHESETWS, 29 LAERRTR BB oEmMTIZIEARL, EXNTHo
BABRZDOEFEHOEDONTETVDLIEN 72, 2. AREREZER - SEO~ YHNORIL, 19484~
19494 % —DDE—ZIZ L TEFDHBBA L TWD, TOWFITIE, B BERIIR O 2 HES 5 720,
T GAEEOIERRERG 2 M &, RECEZ b - SMOBPECIT 5 THEMERESFR] 2 L2 20d
oMb, 29 L7z THEHVERESR] X2 EERHOLASZ0T T VHNoMmchd bt %
BNz T2, 1950EUREDORPOERIE, [7 7 —= A 12X 28AWBRR EXRH TS, Kk
TIXAEIEDOE#EN L DL SN RN TRESNLINORIZBWT, TR TVTREROKRTE <Y
Mo L 0?5 bEMTF SNz, 3. BERERESR B o&EIRIE, 196041 LIRS
BHRON, B EHFREOKETHIDVIRED R o T OHUDVIRE S 19714 DI O BEINCEZ U, 19744 % —
ODOE—2 L LTERRAT B U4 R CTRIEEDFERAMDPARL YV AMII 200 ME DT
IANVF—DOFEROEIZE 5T, —HIE TP THRIZNTH - 722, ZofidmoBMcL->TE, A
WP B LI o TEREEZLND, ZOFE LT, KBREBITTOBMN L IEHET 2K - HE
I ¥ S — M TOEMEEROMBEGRY S D EMTF SNz, 4. BEERBMILRER © Mo &EIRMIE,
1976, 19774E% 85 L LT, 19784EA S M UBMICHE L, ZOFVEH EREOLD LY, 19794EE %2 ¥ —
2 E LT, ZOBBAT LY, KREKERZRSTWS, T, FEHRE>S QB X 2 BE)E Y
BERICBIT L2 LIS LTWAZ LS5 72,
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FNE BENEHIBZNEROHIZSH (ZHE) Z0& UEBGROR

< VRN OFRIBEROHR L, LA () 2@zt 2oFERMLAIDOER>TwD, F72,
TURNDOEENRT =S54 TesHLTw e, UG EZRLE LARE, %< ORI RS A
UM OFEIER, FOER A 2 & U728k, PRV M A dui & Liza v ¥ — MR RART R
SEREHOED 5N HEER, KIIPER A EREEZR 12 X 5 HRIECER, miliERRER ARz LE L
KEERFRIZTHZENTE, 72720, HAMLHL L, EHLZDOLDH S, IS OHIEI i % M
Iz THI LT, RRGEIAE SN ERITEH Sz,

EVE AMPHERDDOET
1. ARBERHORLBER7HTYEARKCOTESHIFUKRER 5 HI0Z LV ERDRLT A
2Bk RO BRI O L1 1 B0 B L 7= kIR, URARNTIBIX) & By K GAsil e = o A
NOBEN REEEN, BEITRK) © 7Y ERKEES Ay 2%, SHTOO3KE (A~C
X) ML, ¥¥94 3% ZWHIKOARIZ9FHFD, BIKIC6HFOMML, CRMHRX Tl x
L7z X THIFVOWFA L rF o 7 RFFEHBUL, HHETT80% DR FEEE T 44,054, BULL 72~ 5 5
7 3 %Y 195 TIE89% DR TRITT5Th - 720 6 & OFY 5 T4 I %Y £ Bk L2295 OB #515m
WED~ Y ARTAD D b, 64% (955%) IR AEARONz0 LaL, HIEICE THo 70 AKBITK
DOFHH L7z AKDRThH 5720 LIS, BREIDED Y A— V& —BRITET TR, ZOHKICE:
CHEUMIEIIZE S 5o 72 BOR LAY ¥ 57 3 %) OIS, BRAOREL ) BHEbEEE LTI
B, RERIYIC AKX O 1 KIS BCTRIED R S N2 Th b, COXI R ENs, BHO
AR~ VIBOTIER Y I/ 3% ORAZZITOMNG 2 Lk aw LHIF S, 2. RERLEE
ROBET VHRONADTY J YA £ F 17 B5OREME EMENER © 15 IR0 LB 01044 1L
FOT Ay FAMPIC ARSI & A L, 19994 0 HIC A ARARL, < /%8 94 3 %) ek,
FI4E10H ~B4E 6 HITHBEAR, HAEADREERYE v /94 & o F 29 ek 2 ik Lz, SMAAHRD
BEROFIGMEIE287%/yr T, EEROKILHKIZ031%/yr TH o720 MLV DI L, BEIN TV
DIF362%, Tty F MM EN/zD13293% T, 70% LA B2t ¥ F 2 Y IS O B R CTHIZE L 72
WD B0 IS NI~ OFA & > F 27 BT & 2 RES & I o OIFBAMIER & 12 AT
A AR, < Y B ER ORISR 5,

BVE YYRNhEMOATERRE L OBGRIN

KREFHRE A OVAL L BPRBEDOBBRPIEN SN TV LY, PR EAERELThrs0LIED
o THREBREZ MBI WET L IERBEEZ ST 2, COHTRYYANRBILBLTCwE LEZ LN,
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HCTE, TO2HIFHNNZ D DX 5T SN, KEBESHERILDEZREE LZ2EO DO SE#k
At 2 RFEE LLZEODLOEIZHTOND[DEITEAEHHZFRICIZL TWiz, Ihohs, Uil
KEGYDIREEE LTEZ LI L 3AMTH A EEbI, INETHERD & LTBEHMEIATHWZb0ED
BAVEZBR L 225 ORFDPEETH S,

FVE MENICE L TOITBHERD DT

<V RNAF AT 201, 82 K KERO S & RIERFERENO ooz -2 ¥ 2,
Ek1EClE 7 7 — = A 2 L L L72RERIRD 2 8N b, Lo L, BERFREMCBT 2 Zdh
WZBWTIEAREATGED FORKERICL LI D 2BE 0 e SNz, L2HH, vV /4 rFay
WX DI IMHNG L) EBRERES AL SN THS, HHIE—Z L TAMERICE W TIZZ ) Lokt
Mzl eorze ZLTC, FEREIEIT SN, FHIPIERE U CIEAOERHA % ERMBNIED S h
2o L22L, 29 LAEBELRIERTH L2290 H5T, TORMEORFLINHG CMFENE D TR,
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