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DOFREEEZ R LTz (P=0.034),
HE 42 % Jiti U 7= BIR O AR E) T 0 Y62 sS4 % Fig.2-6 (2, B E OEIE KRS % Fig.2-7
. HHE ORIL R A Fig2-8 IR LTz, RE, BHE & bICM#EFICR T 21 W0 b
Mmoo,

B OFEEOEREOFE)EE Fig2-9 (a) 12, KE 100g 47- 0 OFHEES Fig2-9 (b)
WZoR LTz, EBRBALE 4 H B ORI E &I Control 2% 0.0223+0.0049g, Fasting &I
0.0218+0.0019g & MIFEFIZ 221X 72 VA3 14 A B IZ1X Control #£ 0.0230+£0.0028g |Z kb~ Fasting
FEIE 0.0196+0.0038g L {KfE% ~ L7z (P=0.030), fAHE 100g %7-Y @ 4 A H OREIEEE TIX
Control £ 0.0135+0.0033g (21t T Fasting #iE 0.0233:0.0022g & HEICEMEE R LTZ

(p<0.0001) 7%, 14 H H TiZ Control B£1% 0.0093%0.0012g, Fasting £/ 0.00970.0015g & i
FEMIC 2372 < | Fasting FEOBIE HEIIAREICHIS LICEE Th 72,
HE Jetaz i U 72 @I ORI o0 Fliiss 2 Fig2-10 (2. Bl RE ORIE KRG %
Fig 2-11 (2R LTz, BEMEHE L0, HRAfi 4 B BICBWL T HMBERIIHERE S TR,
WEMS B - BB SR o7z, BB REIITHBER COEWIZERD it
72

DO SO EEONEEEEL Fig2-12 (a) (2, (KE 100g %470 OFHHEEZ Fig2-12 (b)
2R LT, FEBRBASA 4 A B O Control B T3 0.627+0.030g, Fasting # Ti% 0.38610.048g, 14
H H ® Control # T 0.838£0.10g, Fasting #1% 0.71020.057g & 312, Fasting B O IR L &=7)°
AREITIEAEA R L7z (p<0.0001, P=0.025) 73, {AH 100g %572 0 O E & CIIm A ICA EAEIT
RO BRI T,

HE Je(0.% Jiii U 72 OO AR R B o0 0 PR 1% % Fig.2-13 |2, ML KMG % Fig.2-14 IR L
720 DRI HRER TOBRWITEED DR o7z,

Wi o> 45 7 oD B B O S A Fig2-15 (a) 12, (K5 100g 247- 0 O HEE % Fig.2-15 (b)
2R L7z 4 B H® Fasting BEOIBH E1X 0.156+0.052¢ & Control FEDE H D 0.609+0.029g
ICHEARE I Z R L (p<0.0001), KT 100g %4729 DO FE & Control £ 0.368+0.015g (%}
L. Fasting 7 0.16620.049g & HREICIKfEZ R L7z (P=0.0040), 14 H HOPEIBEE&IZHB
TIXMAECEITRD DR D> 7223, KE 100g &7- V) T3 % & | Control £ 0.269+0.029¢
\Zxt L., Fasting ff 0.330+0.050g & @&fiz = L7= (P=0.041),

HE Jufa 7% fii U 72 MU O KB B0 o0 0 - BRI BRE AL % Fig.2-16 (2, JRILKG A Fig2-17 1" L
oo WA 4 B HOBEMEHE TR R OZEREICE LA LU [ (white pulp) D/

SHERRSAL, E7o, R FRRICHIEE RO ZME IEIE L 720 o 1 B ORI T EHE R4/ MED
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FRBEAS R RRAR 120 A1 L T D O DBIER S T, AR RIS (red pulp) SEIRASHERL . (1 RAH
EARNEBE R A AR T o 72,

Jia it D AR D B DO FIIfE A Fig2-18 (a) 1T, (K 100g 247= V) DO HE & % Fig.2-18 (b)
(2R L7z 4 H B Fasting BEOWEHE EIT 0.095£0.021g & Control #£0> 0.5700.088g 12~
THEIEEZ R L (p<0.0001) | 72K 100g 247~ Y O EFEH: 1 Control HE T3 0.344+0.052¢g,
Fasting #£C13 0.102+0.018g & A& IZIKE (p<0.0001) %7~ L7=, 14 H HIZIX Control BE Tl
0.27010.004g. Fasting # C1% 0.27410.065g & A& AR 2F7R < REMIGICEE L Z &2 0R
LTz,

HE 4% Jiti U 7= B AR O AR RRE] 0 Y6 2B 8% % Fig.2-19 &, SEIE K% Fig.2-20 12" L
Too JEFHARREEIC BT DBIEME CILH R Afr 4 H BiX Control FEIZERD &, RE LEFE OB
ANTHRE 72072, I 6T, MRAMBIIBIETEZ DU RN MIEEDIKT
DR ST,

R B & Fig2-21 (a) (2. fKTH 100g 2472 W O HE A Fig2-21 (b) (ZRL7Z, 4 HE®
Control AEDIR E #I% 1.72610.041g, Fasting # TlX 1.729+£0.053g TH Y, 14 HHIZB N TH
Control #£1% 1.913+0.085g. Fasting #f Tl 1.867£0.056g & W b EEATBEI N2>
7o. 1KEE 100g B72 0 THEET 5 &, Wb Fasting B A EICEMEE R L (p<0.0001), &
HABAD L TWDICHELL T, MRICLDEELZ T -T2 LR LTz,

KB Yufa Zfii U 7= ik bl i D B E O S BRIMER R % Fig2-22, 23, 24, 25 TR L7z, 20D
2B, BEHEHICBIT D rNES & FRES OSSR TdH D Bregma D% )7 44mm 1 DL
PSR 2 Fig2-26 (TR LTz, 2 ORREOURE A S BIMEE CHlEE L2 b D & Fig2-27 (&
RU, TOBBIEREE Fig2-28 [ZR Lz, b K0, MEBIEOHIIBED K E SOk
ONDOKMEDRELRO L Z LIXTERNST,

T, BREOKRPRE OB IAMEEH A2 Fig2-29, 30 (IR L7z, #EANRIT, MIREN
(B O/MIZ R MRS B SN, MNEORFTITEFEEDOEmWDE DN LN
DFE THiA T, WIS E 2B b 00 = ) VARBRME 23805 b0, F7R
JRIME D - B DS S BIER S huTz,

M

e

MR IBNT, WEOFRDIT PV RERS R E ED U7, AT, M, i<
bolz, MEEEOREL, EETICEWTZ Y a—=F U2l Chx o7 Ei L Ol

EENENE Sz L Bbivs, Mo Fasting ££ Tl Control AEIZHE~, JEALOFE/ N
10



FELLHBI, R E AMBEOS RN R E 720 | U BRI Zr o Tz, MR
(TEBARYBIZI T T Fasting HEORE L R OBER DA TH Y . BIEETE DY /K
W7 HRE EDMELS 2> T e, MBRIZEIS T MO IMEZAT 5 1R Y >/ ilfk & T
v, BRI T AR S B MO GERKIEOH TH 5 2k D) v SifkE MEh 5. b F Tk
ERARREDHLVIHRRA L AL L DRIBRE A /LE  (adrenocorticotrophic hormone :
ACTH) Doy UMRHEN 0E & X7 DMTMHIHNTAER 32 Z & T I RED U BRI %
PEVIBET 5 O Z EAME STV, Elh v/ Ty —VOEREEIL 4 HUL EOEA T,
T #}Y mitogen (2K 3 2 SUSVEE 3 BULEOME THEICIK T T2 L oWE Vbbb Ln
b, REBRTH 4 HROMEEARIZ K VM TY o/ BROFEA LD BHENE Z 0 . U 38k
DD UTe 2 e RMRES D Lic Z & THlgOEE LD LT EE X b5,

—7J5. Fasting BEOE'E HEIIERARMIC L AEEO LB 2BAICHEDLL T, R4 BHA
Tl Control fif & DA B2 ZEITFRO LT ITIAE 100g 272V OEEIZB W THEICEEEZ R
L7z, ZOERIE. ~ U ZAORIOMEERIEZ P72 EBRICIS W CHER 3 A HICARES7ZY
DORIBEERNRKEZ R LdE P e —8T 5, S50, ZORE CTIIEEANOIRNIEO )
fie I hay YT 25T 5L T ACTH OWHENRE F - 72 & W 95 MRREEA 22 il 5IFT R,
EARLTWD, AERBRTHHEAEINTORBRARIEDMHEIMNGEEL VS A b LA LA T EAR—
BIERIHER L, A7 A4 RARAVELVOFEEL JERDT-Z ERHEL S, BUERIREEIZRE
ORI EHER T DT I BB R E NV E U eh o Tob D LB S U7,

Fasting #EO Bl &3/ 4 B BIZIRMEZ R L7223, KHE 100g 4720 OFEEITH W TIE
Control it £ V) & @i /R L7z, #@ERII T 288 O EMRITRERD OFEIAITHAR S LR
WMTHSTZENI VN5, BHATEICHRE BB TIThiL 23, HUEeREAS RN )
L EBBMTORERAEDHENRE S RD I L L HAEIC X D DKW O G 13 X
D LENRCE LWMERDR S D &0 WG D EEEZOBIR CIIEEIBRIM Th -2
ENRBEZBND, LinL, BIAES 4 BB RICHEE FoHi %280, SUkETIc o

JRE ERROZE R A ORI E VI e Vb D I e h, BRI AEOREE T A
D DDIE, MOMFERITEEARD LN ENHERI S FL, AFERICEIT 2R 4 HEOR T
BRE R RN ER SND L TITEE > TR ZAEERE X 5N 5,

Flo, AEBRTITHEREBMIZRIETTHEBIZOWTHRAE L7, 4 AMOHERI L - TRE
#9 60% F£ TR L 7= N IMAE R E & O ITBEE T X 2o T,

Mo S E RHRRR AN E & DR 5. 2 5 OISOV CTRFEICEMT 5 2t 2 IS L
TEWE O THRE LIEAERBERICEB VT, KEiE, ORERD LU EOEIS TR

BT DlEay. OWED & RIEE CEMET sy, OWERD I CEMEED D 72
11



WieR. OFERD LD 0 7 < BT EOFEEHEN E o7z < H bW g, © 4189
DIRFFIZ N D Z LR STz, OERERCD DL EOEIG TEMERE T 2 IRaf 2 1 3HR.
PR, R A & o 7225 WL s EHE NI ITE0NC EE TN L COER EOE AR D b
iz, HTHMEIEIZY S REIERBH D50 & 2 ICHARTE Y BIEK LTV, OFKER
D & REIG CEMRET 2 BRI DIED . @R E R I AR TEHMEEE O 7 R 1
Bl & BIEDN D72, 20 OIEAFIC OV T S EHE N T EE TN L TR Lo
WO BT, ME— MR 72 TR B 0 72 < AT EOFEMMED £ > 72
DB DS T2,

TR ORERIT. MEEMICHEW T, EEOEMER & CEEREE T 5720k E
G 2 RET DAEMRENEREND LR L TWDL LD LB EIND, £H2T D&,
JIFREL, MR Z: &SRV Tk, BPREAG7e & & RIS KV E S iRaR OBREAHERF 270158
FIEERFIIIE RS Hv, Ui B2 EE OIR U  IBER 2 B E IS T DRI E S EE T 58 0
EBZBND, DHRIZEFE 72 & L AR S IRTG Bh A 32 D72 (SR B R EH G LLE I RE D
RSN DIBAREE 2 ONDH, OE#HE O RSN HR#E SN D REXRE L TEEIEE
BERNALA S < IRWDTH A 5, RNERE 2 08F U CAEMGE) 2 MR 5 72 DI =B %
% T lidan C b D EHRSCEIE 7R EIXRBEEFRIIB W TH E OBERE & MERF T 5 72 O ITHTAi.
JEfgi 7 SIC KBS N DG L o TV D T ENAREMICHER SN D, # L TREAL DO H KT
FERERE A 1 o T PIKARIRIC DUV T, SRBRERC MO T OMRERITE S L THRE & MRy
TR DNCHEB ST D Z LTI D, Mk A BRI BIR L72RE R IR N T
WAL O MR DR & SRR & OO ELZRBD L Z LIXTE R o7z, Lh
LA S, TSI 5 BI%2 Tl Fasting BE CHIIE N ICEEO/ME %2 388 5 fllah %
<BEINT, MIOAFITBEFEEOE N ONLENE O FE THx T, NENITHARA/
BWEEGDLORI Y VEBRME 2R 5 b 0, L= REMEOEE -5 E Oy b8l
L3I, M, GUERORX FLRFERLE BMHENSIA— F T 7 V%2 UL TH L O
RaD—f & DR L CRBFRAFEL, MOEMEZRD E bbb Tnd ¥, AR T
SN G, 20X D REFIC X D HER~ORIEDOXIED —H TRV NE B BILD,

— T, MEEREIZH RN OIRERZFR0 DAL D JERER T ORFHIELIEN X H 5 b DD, W
TN O b R CHEES M L COEE EoBEin@o bivlc, Lo T,
—BPEOREREE CTH HIMERIT, —EHMEICERO~ 7 o REICANTORELZ HEZ D500,
[EIEAREED D WITEEEIEME DB L IHERIC G- 2 5 Z 1TV E I IC B AR5, L LR b,
s DREBER COMBR LRI T Z D X O efifiw a5 Z LITRFHTH 5 & ofbtlidnngn

Thbo, TOH, HMENLFHVIFETIE, MEEAEHIOEE IS L TRIFST e L m
12
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Im-1

BINE BEICKVEBRTSENTBENOSHLEE

e

P, SeiEREEFS X OBRICS 72 & OS5 R 2 24T T2 SR EN T 35U C a7 M & O s N
DR L 7250 T DY FAENCE N T HBATESAEILBEOZ I - TIEME A1
IHMERIC S D SRS TN D, St g E o i CME— IR ORI Z H T D3 E
(ZH1 T, D S BT 2R CODEOME T BB I, IO R
B EFeh g, BBEICBWTIERMEE LT n—XT7 v 7S5 0%, AL EERE
LEBELRBRICH D LB LN TV L NIBIEN SO IEM A HIMEAMICH 2 R TH D, =
R F— DOEEHER &EB NI L DHE TR — DRI LY | REl= L — BN

(MR SIUTIRIENT & 72 D IRNISEE R S L 5. WS B O 0358 S 4 2 REN & PG
ffi. BTz SNDNENGZ B2 TIENT & W5, PIBNE RN O IS MI 3R TR
EERT/REOND BN B R OIE D RO O TSR T CIEAIBAEN O 5 23 FHNZ B R L2310
W UL, JRIASFEEME b @O T2 LT WY ORRTH D, —H T, KRR
R OTEPEITNIBNEN & Lo~ TR 2D i 538 T OB MR DOIE RITELS | £z, — BN A
EELCLIEDMRUERANT ) FAE T, IEMOE 5D AN % OFBMbEE->TEY, LL
AT X D I HHIZ B &5 L TRl 2R H g2 B8 2 O Tlidz < . (REIR%E R
D534 7e & X 0 R L OBE O D BIBEICOW T AX OBLAEE > TN p™™ L&
Zbhd,

WoRZ284F T R - SRR 2BV T HBMIZ2SLL EDOJEG Th 55 1%, HED50m%
9336.5% L b @Y, o b BMIZ25LL L C I PBEIENGRLARS O nREMEAS v B2
B (7= A N EERS BN 0 85emll b, £t 90emPl b)) DOEEW B HFILHMT
29.9%. KMETI144% & #E"Y Sivfz, BMIBOLL LA B & B2 L CW D EBEAEL D &
O E OB AT LA, ZAUE BARADHCK A AR CEEE CRVER T2 R b,
WIIER 2 ERE LT W2 L2 S b0 TH S, RIERRIT e FOS{RIZ B CTAEBEE
W DPEAR WA D HEATH Y . REIGIEHRZ oL 7 F > (leptin) ML
R0 A VR EED DT T 442 T (adiponectin) 72 E O A BEVEWE % /3
Lo LorU, WRICHIBAEI RN EEIND & A R Y URGUMEZ 50 5 BT HESER F

(Tumor Necrosis Factor : TNF) RRIIA2 2 LT $5 77 A ) — 0 Ui BRI T1

bt ©' 4 —1 (Plasminogen activator inhibitor-1 ; PAI-1), /£ % ER- X574 T30 /)—4F
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m-2

> (angiotensinogen) 7% EHRIZ & o T A F AIM# < BT E O BWN L L b, £
D T2 O IRARE F 72 VTR O Il A FE M E DOFEE & WD RT 22 B3 L, BB R
THEEEEREZ A LTI EMEY ThY | AEFERO THioizit, i
WETIEHAR S, WHICHIRIEN 2 SE 20 REE L EZ 5T\ 5, 7R E A
ABRY w7 Rr—ADOTHICb 2N SN TS Z e bt Bo%
D TWNDHA, WY & T I e IR 24T 5 #7EE OB ATE SR S
TV,

W 2 A HEHIRLH AR 21T O & BMICAREITMD 210 2 LA TN D, ZHUE,
PREENT. FRZMR LT OANIBIEIE A2 Z E A KRERBEREEZ LN, BFEEH
B L7-FRRICIE B ERIR T 2R E 232 L EITEEN/EMLCLE Y, Wbwbd U AT R
TN D BISNE 2 B S ND, b NOMETIIREMICE T DM &1 =y MNIECRH
WOFEEELBEL, REMRIC BB E 525 2 LR LiclEnEn, Lol
B, WEHFEOHEE bH Y, HH XA = v ORI KT TRE, FrlCEHIR R8I
DV TR BRRE L 72 KRR F B O TEI &I B U ORI R 22 ¥ B &
AT TIE E A E RS T B 720,

ABFFE T, M7y 4 (= v b & LT OMR 23 E L, R MEIEN D
HELZOBRDOEHBICED X > W Ba 52 50081252 L2 A& LTE®ET
WA R AT, EBRIT, T v b OMERRE L ERFR%ICRT 2 NEIEY & K TRV ONR
W0 A LDV T X #R CT BfRIZ K DB &1T 572

ik

1. B
3 A O TilE %, i Wister B0 ~ b (K 130g, (BF) ABNELVEEN) 2T %
Lo 7Y o 7YEIZ L 5T Control #f 5 VT, Fasting # 6 PCD 2 BElZ571F 7=, Fasting BEIZIE
EKERBALATE 4 B OMREZARI L, 0%, 10 HMOREH 238 E Lz, EERMH2EL T
FIFH{E/K & L, Fasting BEOMA I 2 RO TRIEI OIS B RBIRE Lz, (KE, S8,
KR E A HIEZITV, X B CT #5213 Fig3-1 ICA TR Lz L 910, 2fE FEBRIIE 2 @
LT2RfE, J7ebb, ERM%A, 2AH, 4AH, 6 HH, 8 HH, 10AH, 12AH, 14
HHEIZAT-> 7,
Zy MI 1 7r—oIi2o& 1L, 12 KO 1 7V C fF L, fEHIEME R MF

(AU = B OVEEREAL) Z4E Uiz, B IE Table 3-1 124 EBR D EBRT YA > % Fig.3-
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112 LT,
2. X# CTHRERDOZ v MOREMLE

7 v b ORRBLEICIE ST 7 BEFTHEO SN-487 RUBILE [ (Fig3-2) & AV o, 258 OB
. ERERTEERL, E AR Air, TR 0.5~50/min, KEE5%, WAREEEIA Y 70T D%
BN TIT 272, 7 NI » 7 RN T 3%1 Y 707 2 i 2L/min (2 CEAFRTE
ZHEL7-. X CT B D X MBER v 7 Z(Fig.3-3)NTD 30 2B ORI 2% 1 Y 7
VT i 020 /min THEEEZ fERE LT,
3. X MR CT EBIC L 2% & ERENT

X#CTHRIIASLT 0 AT ¢ 4l GROX, HA) LCT-100 Y X ## CT 241 (Fig.3-3)%
Ao, #id, X BN IHR-50PC, 8L 35.50kv, &L lmA O EICTHEM L7,
7 v MBI THRE 21TV BRI & KERE OFFHT R £ COMFE (Fig3-4) % 2mm f#]
R CHE L. 1RO TR 20 ARl g % 15 7=,

X # CT X VBN BmEET — 2137 —4 Y7 hv =T Ver30 (HNL7 ok
AT 4 ANAER) & D TR 21T - 72, BGRT LB 244 2 72~ h O g G 2
(Fig.3-5)IZR LTz, ARV U 7 3NERARNG, a0 U 7 BE IR, KEDZ U 7 B2 01t
DIESFENL A R LTV D, X CT I Lo TR LN TOWEEBREZ Y 7 b =TI
T HERER Sot, MrE SRR S AT D ROIT (Reglon of Interest) % fif5)AAfk

B ETHE ) FANTEEL, NiEIEY . R TR, B0 =% RE Uiz, S0
SRR LT AW 2 = RoCHIICHESE L, =S ofEE L R, KIEREZRO L HICEE
L7,

O WA E &, BRI E &, HEEmesE &ORE
BT ORI EEE R L VR,
i ERE(E = A Cem®) x MRS (g/cm®)
B, oV TIRRIC kv kD=,
K (em®) = = U 7 HEO G FH<BrEEE O 1R
= 3S(i)xd = d=S(i)
=L, fRRE IOV T, IBOHATE 092, fIROHATT 1.06 & L,
& G eligs A T OMRE B L LT 106 #8H L, HEERaEELZFH L,
@ WHEMEDHE
PRIERTSEILRN CHEIA A (50 581G % EEK CRIEEREE (%) & L TkRAL
nRDT,
BEIENR (%) = { (Vfx092) / (Vfx092+ V1 x1 .06) } x 100
16



7272 L. VE RN RRem®). VI IFBEES AR (cm’). 0.92 (FNEMI & (g/em®) & L,
1.06 |5 R FE(g/em®) & L TR L7,
4. R
FERHALEL T JMP 14 (SAS Institute Inc., Cary, NC, USA)% F\» T Student O t fRE % 1T >
Tzo El2, BATRZAER L ET Y o OMBGREE RS, HBEOFEMELT> 2, WEMED
HERS D FATIEDHIE AT SAG N E 0 B 24T A EAFHBEO A BIEIZ K 0l Lz, 72
B, 2 TOMFEIARE KT p<0.05 & EDTZ,
5. EEREMW DB
KEWERIT, RIGRIIRTFEMEREZD TR OKBE S 23-28) ST, RIFRIL
RYBLOAROEY)OEHEKOEHICET 2158 (EHRE 105 5) L EREYOEFE N
PRI NS ORI B 2 3 (BR5 6 5) O, BMERT A K74 it -> TTh
niz,

Mm-3 #EE

1. REOE(
fAE 14 BB T 25 EIROIKRE % Fig.3-6, EHEA Fig.3-7 127~ L7z, Control A TlX
BREAAARE 132.544.9g ThoT(KEN 4 HHIZ 1669+80g & 34.4g BIIL, FEERKK THEZIX
2490+154g &, BURERE L D RO 7-fF ERWIE A48 U TORERINRIL 84g/day & HME
HIZHEIM U7z, —7 . Fasting BEO R E T FEBRBHLART 131.424.5¢ Th 7223, #E 4 HBIZIZ
90.63.6g & 40.5g DRERRD Hiv, TOHOELEIIC L VIFREIIZHICEE L, &
BAFHIE 5 A5 ERK TR E CORYRERR KV KOTAEFEEMFEIL 10.5 g /day & HHR
BOLZEEN L, EERIE THEOREIT 201.5+211.83g L7272, 5 AEDD 14 AIZBIT D RED VY
21X Control #£ Tl 74.7%+6.2g, Fasting #£Cl% 96.4+14.8g TH ¥ | Fasting FED T NAH
WL 7= (P=0.014).
2. BRE
fiE 14 HEIZBIT 2B EROE R R % Fig3-8, FHE% Fig3-9 12, #EEOREAEL
Fig.3-10 {Z7~ L7z, Control #£OE A RIL 6 A H £ TR EAMEM ToH > 72, —F . Fasting
i34 HfoMED%, EEFRICX VIR EZRL, FEHIAHICHZS2 T HENDS
I% Control # & AEREN RO Ieo7, FliEH 6 HBIZH7=5 10 H H 2> 513 Control #£
OEAEXY b Fasting HEOBREOHFNLZVMEMIZCH Y, 11 BHOBEEIIFEICE) -

72(P=0.020), F£7=. [EEHICI T 5 G FHEIUEIT Control F£ Tl 193.8+12.3g, PFasting £ Tl
17



190.9+10.5g & AR /L= IL R > 72, F7=. Control #0 4 B OHEEWIRICI T 2 LR HE
DEFHETIAG TH 122 &6 HE AL O Fasting 1 0D 5448 D R Z 3B T 256.0kcal
2T 16.8g EHEE ST,
3. AR

fAE 14 HEICRIT 2RO KR Fig3-11, FHMEL Fig3-12, ZEEOREKEL
Fig.3-13 1275 L7z, Control #EDIEAKE L, filE FEEHIM 238 L T 21.0~40.0ml/day Th -7z,
—7J7. Fasting BEOEK EITHERARN 1 H BIZ 20.0+6.5m] & Control £ 32.0+2.4ml (21~ T
BHEIZAD 7 < (P=0.0065), ZDHEHITHA L, A& 4 HHIZIE 42493ml £ TREA L
(P=0.00082) , Control ff &l 2 LHEEHIMPITF ICARICD o7z, [FHEM 1 H RIS
7% 5 BHEIZIEAMICHEINL T 40.8+6.1ml & 729 Control A0 30.0+£3.2ml % L[Fl- 7
(P=0.0087)7%, 6 H HLAME DK EIX 22.5~32.5ml/day THERS L. Control ¥ & DA & 72741378
H ORI T,
4. CT E{RIZ & B f#HT

EMGARATRE R0 O R &3 KX OHEElfias & ORI AL 27z, fF 14 HREIZET

5 EEIRO AR % Fig3-14, E¥IME % Fig.3-15 12 L7z, BURERR & 0 Koo 7= ZER AN % 18
U T Control #ED BN F-LIHMFEIX 0.5%/day TV . FEERBAIEEEFD 5.81+0.5%0> 5 KR
& TEFO 14 A RITIE 12242.1%IH0 L7z, —J7. Fasting BETiE, FEBREALARHZIZEE T
5.6£1.5%72 - =g AMERAR 4 B BIZIX 0.9£0.7% % Tlkd L7e, BIREMRE 0 K-8
B OENREOEEIEINRIL 1.1%/day TH O | JENFRITEHICEE L, FRE TR
11.1£28%\Z 72~ 7z, EHEH] 4~6 H HIZdH 725 8~10 H FICITAMRAT & ITIFRFICE THIE L
7oo ZEBR 10 B B AR OB OEICHE R A B RAZITRO bR Roded, HEL2 A
HiZohizd 6 HANOERKETEO 14 HHETOERENROZBLEA LR LIZE ZA,
Control B£iX 32%15%., Fasting #ElE 8.812.6% & A7 EIC Fasting BEOZELENKE o7z
(P=0.00224) , EIEHOIEIFROHERIZ OV TIEEE LUVMEKREDLRR D b,

fE 14 BICBT 2 5 BEIEORE 100g %4 7= 0 O WK &% Fig.3-16, F¥E% Fig.3-17
(R LTz, [EDRERE L D R 7= BRI 448 U T Control FE0 WNIBARIG & O FHIHM=R X
umymgmww@m@yT&D‘iﬁ%%ﬁmm&wiawymgm@wmm\%ﬁ%T%
® 14 A HIZIX 2.8120.53g/100g body weight & EFRIZIENN L 7=, —75 Fasting #EIZI81F HKHE
100g %72 v OWIBNEI B 1THE BRI X - TRMICHED L AR 2 B H12130.2220.11g/100g body
weight & 720 | 4 H BIZ1X 0.20%0.17g /100g body weight & 72> 7=, BEUFEHR L Y RKRDH-FEA
B D N AE RS & O SEEHENEE1X 0.23g/100g body weight/day T 0 | [1EH] 4~6 B HIZH

2% 8~10 HBICIFARAT L ITITRFICE THE Lz, FBR& TR OFWNIRARI X
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2.3+0.6g /100g body weight & 72 ¥ | Control #f & [7] U L~ULIZE THAN L7z, EHREE TSR
WCHBER O NIRIEI R BEZ2TRO o T, BER2 AEICH25 6 HENDERKT
KFD 14 H B E TORE 100g 27290 ONIEAEN ED b &ITIHE W TH, Control FHIZ 1.10E
0.33g/100g body weight, Fasting F£i 1.73£0.62 g/100g body weight & A 72 7513785 B AL/ D>
Sz, BHEHONIEIEH B OHERLIC SV TIEE LWERESRD bz,

filE 14 A RSB 2 & BIEDOIKRE 100g 2472 Oz FHEN &% Fig.3-18, EH%)E % Fig.3-19
{2k L7z, Control & CILESRBALANIFIC 1.1020.132/100g body weight 72> 722 FHENG EI% 8 H
H £ TEHEIER 0.082/100g body weight/day THIIN L. 1.69+0.31g/100g body weight & 72>
T2, FOBITRNTN T, FEBK THHITIE 1.79+0.34g/100g body weight (2 L7=, —J5.
Fasting #EIZ351T DT 100g 4720 O FHENIEIZ. FEERBALARZIE 1.0320.39g/100g body
weight 72> 7223 & 4 B B 1213 0.08+0.13g/100g body weight & 72~ 7-, EAFRICL % 6 H
B LARE D V88 N=:1% 0.20g/100g body weight/day THENI L. 1.88+0.54g/100g body weight (Z
ELl, BEE2BHICHIZD 6 AHNDERK THEO 14 B H E TOKE 100g 2720 D2
THEMFEDZE L EIZH VN TIL, Control A1 0.28£0.22g/100g body weight, Fasting FfIT 1.52+
0.61 g/100g body weight & |2 Fasting FEOZ L &K E < (P=0.0028) ., EBRK& TR DIRE
M ORTIEEICHEICR T 2EERETRD b7, 72i. BIEMOR TIEN
BEOHRBIZHOWTITE LWMEFRZAESGED b,

ﬁﬁmH%Kﬁﬁé%@%@%iw%%tbmﬁﬁﬁﬁﬁiéﬁwﬂxﬁﬂ@%ﬁy-

1 127”7z, Control DK 100g 7= D OHEE s & X FEBRBHAARFIZ 32.1+1.5g/100g
body weight 72~ 7= % ™73, 14 H HiZ 33.4+1.1g/100g body weight & EBRHIF 2@ L TIT & A
CAEE U e o 7=, -J7. Fasting BEORE 100g 24 7= V) OHEE fisigs B & 13 A s L v E
L. #ftf 2 H HT304%19 g/100g body weight, #i& 4 H HIZ 29.5+1.1g/100g body weight &
TR L. Control BE?D 33.1+1.3g/100g body weight (Z b ~EEICEKEEZ R L7z (P=0.00077),
BEAEICE Y, [EEH 2 0 B2 38.242.4g/100g body weight £ THINN L7223, Z D% Ok
HY 72 ) OREENRAE B 1LV L, [FIE Y 10 B H12i% 3342 1.1g/100g body weight & 720 |
Control # & AERZTRD bR IeoTe,

FEERMR O NG & O BFR % Fig3-22~24 |27~ L7=, Control FEIZIRWTiX, HEEBRBALAIFEDE
it & SRR TR ORI O BILR % 0, Fasting BEIZ B W CIIHRLC L D AR O £ & 7
EAHIMONE OB INEOBIR % 17, Control FEIZISV T, FEERBHLAR: O NIRIENL 2 & 5=
Bris TR O NIAERI & & ORIZA B2 IEDOHE (R=0.883, p=0.047)2378® H i1 7= (Fig.3-23a) .
LU, BRI & (Fig.3-24a) 122\ CIZIEOFEREME A (R=0.764) 23 A2 1) Sk L7=2%,

EMBEITRD S o7 (P=0.134), FD 7=, JEIZEIZ W T B 55V IE O FE B A A3
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In-4

Wb BTz (R=0.823, P=0.085) & DDA ERMBIZIZE S 722 hr > 72, # LT, Control
FECIL, EBRBABRFONEN & & EE TREO RN & & oMIcid, —EREDIEOMBERRNA
b5 HOEFHE & iL7e, —75, Fasting BEIIRENGHE, NIEAE &, 2 TR &E(Fig.3-22b, 23b,
24b) DA TIZHR W T H OMHREM 2580 5 Z L B TE D oTc, BRI DM N
s G, B2 PR O#ER % Fig.3-25, Fig.3-26, Fig.3-27 (ZnLz,  [XFICERAIOMEEED
DINDIDNTREREFIHERS IR A AT LT, # B ARTIZE > T, Fasting BEOAEN EORE 7 = b
Id Control #£L0E T HEHER % BB FICEI > TN, Fig3-25 (I RL72do . IRIERARIC
BUNTIL, BRI FEBRBALA 8 H A LAKED Fasting BEOHERB OHZ AR EL, BUFEHRLD KD 7= H 0
FF. 11.6%/100g body weight Th-7-, [FIFEERBIF D Control FEDHMNIZRIL 4.6%/100g body
weight THY . 8 A BLUIEORIENI RO EZ LT 5E . Control BEAY 2.0 1.5%(TRFL .
Fasting #f1% 7.2£2.0%& Fasting AEOZ L B I1TH B IZKED-72 (P=0.0010) , Fig.3-26 (Z7RL72H
ARG DHER Z F5\ i, F2BREALA 8 A LAMRIC Fasting BEISEENZRL7-28, BIURERRED KD
HEIN=1% 5.9¢/100g body weight THV, [FFZHR IO Control #EDOHEINFIL 6.4g/100g body
weight Th-7z. 8 H A LUEOWIEIEN FEDZ k&L, Control #£ T 2.8410.89¢g, Fasting #£ Tl&
3.65+E129g LA BERFEITIRO LN~ T, Fig3- 27\ R LI PRI OHES 2B W TiE, EBR 6
A H OEHE M LIFEIZ Fasting #EOHEB OEE N R EL, BUFEHRLD RO 7M=L 4.2¢/100g
body weight Th-7-, [FISEERWIF D Control FEDOHENNZEIE 2.4g/100g body weight THY, 6 H H
LUK B2 FRERG D ZE{L &3, Control #£C 1.66+0.53g, Fasting #Ci% 3.35%1.02g & Fasting #£0D
FALBERAH BICKED 572 (P=0.0090) , Fig.3-28 1L KI5 8 24 Ehfds &% "L T,
Fasting FEOFEREZDOREICHDHHEENHIFE &IL Control #ELVE EEAHERE L=, [BlF
EAREV KT 8 1 LLRED Fasting B OHEE gt H B O HG =1L 27.52/100g body weight, Control
#ED 33.7¢/100g body weight & A BEARAITRO LT FAIEK TR OEREID 5D HHE E ey &=
| Control FEL[RIUE EARLIZ,

Z5

b b OSIRIFHERIC (o 2 ERI IR L e = 3L — 2 PR & LTRSS TIC &
T 5. ARADESE CHRALUREO KRB 535325 UCPL #5128 1%, SR E
THRRRLRIEFENEE THD, WD DREIIEMOR K O—RKIZ/eAZ Eb s S Tng ™,
PNIBIE X EIAICER LT WIBI TH Y IBRICERE S L5 & RIMIE A ALK - B9 L
RERGHARE S & 23 W S 4 5 A BEMEE B IR E N AT AEEERBIED Y X7 &) 51

Wic725 & ShivTngd ™, DIENE, FAEME T ™™ Uiz R o %0 s A o e
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MOV AT Z@DDHESTNED, RIETIE, EOFRIZEW T IIRMMa EHT 5 &
ORFFEH] 0L H 0 | A RCAETE R EOEN NIRRT OREERE, EWIC SRR DY 2
FAEESETEL D EBRDLNENL LRV, LL, SRR TICEB S L AmIEE %2
MERFT 272 DITE RN X —CTh D2 0 L CRIAT 2720, (RIEIEEA T 5, fl
PR ICHEIA SR S B A =X 5 e LCid, BEWARLREL ) & BBERR AL & 277 ) & v — L3 i
FITHH S, 7 ) Er—VE R T 7 ) e — 32U VR SR SN2 RIS A
(Ko TBEOMER IR SN D, —F5 . IEREABIIFR TR, AN, OB & o 7o &Rk

IRV IAZNT%, B-BLEZR T LY —L LTRSS, 7y MC 3 AR EA
fif L7 JEBRCIE, MEIENARIAEAR & I REAYIZHEIEL 3 2 FLAR D ARIAAERK 2 F5\ T AR I 0D 2%
BHLI, ZOREMERFOFER R LF—JHE LTHE IR L#E PEan s
ARFEBRIZBNTH, 7y MLz 4 BRIOMEETIZEWTHEANTEER Sz T8 xr
X—FIE CTh o759 L B2 IS, T MR TICZEOIENAEIB S 7=k R,
AR ST T 2 F /L-CoA % TCA R TREL L 7272V . 7 MUARDAERRBTTHND X

T, TDT M ARIIIETIEF S E, ISR TT & F /1 -CoA 1A SN T2
X —L LTRSS, @FITOEEZ = VX —RE TG 7 AR EFHAT 5 X 0127
%D, ~ U R &GRS 2 P ERR I, MR 4 BB CHSE LIRS BIR S
U 8 HEETEENBEIN TV @E 2L b MEALE LB W CIIFET
W) A= rN 1 BTIREAEIHE S, 7 PR EIT 20 AL EOERTEY — 2 2R T
EOWE W BHEN LT, RFERICE IS A 2 HE TIXT T &7 Mo iRE R X
—PL LT\ Z R EER S A,

AEIOEBRTIINRM AR S 28 L BR 2B S mEHoBRZ a8 L, BIE
WO A BIZ L, £7°. 100g AE Y720 OHEEREEROHER %2 7.5 & Control BT
TEBREATHMZEC T EDETH 72, DEV ., EEEIMIGE T—EOEIE THEML
722 & &R L TUNZ, Fasting BRISHMERHIMZE L TR L7 b OB EIERICASL & 5L
T Control L VD HEVMEIZE TEF L. £D#%. Control £ & A LU E TR T LTLE
TBHENIRBE T EoTe, BB OGTIENDT 5L, ZoHERESERICHE LD T
U T EHIEAERG & TR D= ) 7 L LTHEAINTWDS Z Enh, B8, HiE.
HILENED R L LTRIESNTZ D TH D, MEICKD 2o U TR LDk,
HLENBYOHEKROH72 5T, Wiligs/e EREMWEROZEMENELZZ L RRERTHL Z L
IEREBDOBENSHENTHA S, —F, BEBHEZICZOT ) TEAEER Lo
XA NP OHIN & BT AE D BKCIRRE O ZGH e M 1 & 2 K43 B9 AY F2 72 R A C b

SlEEZLND, TOD, ZOWERSEEOR LA T @Ik L, KREOHINIC
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o TlRIfEH 6 H BIZiE. Control # & [FIL~/MZHEBLE WO EHEHI SN D,

[EEHI ORI 2 MENERE DO Z DMOJFKR E LT, ARKGREICED S AT ORENRE 2
b D, 10 WO RFRIRE E ML AL BE OB FHIRATLE L O 1 FRORVEL DAL
EHATFERITB T, BEGHNER VE L TH D7 L ) VLR EHIBREMRTIZ 5 R o
FEHERLERSE Do b, HHEX A2y MEO Y NT U REVDADIREEINCIEARLVE
CERIC L 2BETUERBEG L TWD LEXbND, 202 LITAEROEEHICKT HE
BEOWEMEZORRE LCHIEEZ SNEEEORERIENHFET 5, £z, E b T
X 1AL EOBFHIIRCRE S A =y h AR D & ARBELIC B 5T D AR R B )Y
ZELLETT2L0HESLY, WEAKREZTOBROHHEBERIZBWT, BERICIVETFLE
HETFLVF—BEITHHEBEAEFRZ LY LI E Tho E ORE Y RH 5, ZNOITHE
(AT REL 7= BRI s E OB DB =X — DK T HADWITNEE ORI ALK TITtES
Frti 72 = L — RPN R — O Z b AL T DL e R T OLHEE SN D, AREHR
RV THMR B MTIC X DRSSO ZHE- R TR 5 B Efi 2 B ET 5 & EESm o
Fasting #ED1HE = %/ ¥ — &% Control FHEOHBE =X NLFX —H L VKN THA I Z &1
HEWI S 4L, Fasting BFEOZURRAERMO -KIZHFG L TWAZ EnNEZ2BND, RERTIX
BAEBHZOIENERICRERMEERENRDHHZEDIRENTZIEND &% OWHE =1L —0D
BARCIEE ORI EDR T e slem 1 F — RO 2T, R e L OIS k32
FRREEHD > TS AR HENIS D,

ARFETIL, TR, 7 v NOWRIBIOK 6 BISPIBAENA T, % 4 BIAEK FHEAF T &
B HAIVTUN -, Fasting FEITHERIC L 0, Hafz 2 H B OANIEEEIX 025g+0.13g, 4 HEIZ
0.18+£0.14g TH-o7=DIZxt LT, FTFIEMEIX 2 HEIZ054+£034g, 4 HEHIZ0.08+0.12g &
HRT L2024 AMEZE LT, Fo. BEMAIZED Fasting #£ONIBAE N ORI ZIZD
UNTIE Control BEEDZEITFRD HIVZe-7203, [BHE I O 2 TR ZEOHMIE Control BEIZEE
AT EVL LT L TWAZ LA RL T, TR RHICERINDS Z LR L
ZEMD, MBERBT D 2L TIEBREOZWRERICE LT B ATRENE 2 R L7, FEIEN
DFELMEDOEHFHIIRZIC L DER DO Y N FORELFITIEIC BN T, KIEN &
B ERTORIEIZ R o 72Dkt LERIEIFEIZEIE Lie s o7z ¥ L oHENLH, VAT R
RV ER L7 REICHD D REN OB IEmWZ & & BERTE VAT o RigTIEIAEN O
FRR LIS LN A U B FTREMEDS R 47z, F72. Fig 3-25 75 Fig3-27 (IR T IO E Rt
DIRELAEN EOBRERE LTz & 24, EAMMEO Fasting BEOKIEN A - WIBAE & -
K THEMEOEINIAEEIEINE Y 3L TH Y | fiFRE LT, FER#E TRIZI 1T 5 Fasting

ORI - WIBAENT & - B2 RN 13 Control BERFUAE Ch -~ 72kFICRT Z L0 b
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VMIE & 7o Tz, S laloFEER Tld, Bf& B IZ31F % Control #£ L Fasting #£ 0 [l R B E A
B DM EOENCHEREITI RSN Do T2, —FH T, BHEMIRIZIT DA =R &
T RER D2V EIX Fasting HE CARICRE 2o 72 2 L b | BIEWIFOIE R 2 ffE - TR
X Control # & Fasting #E DR CTHBENAE UL REMEEZ TR T b0 EEX LN, LV E
WEBBIB AT LS R OBRRMBEEN S,

AREBRIZBNTHERICE D7 v bOEBIEOWA %, BVi%E (Fig3-14). NIEARN &
(Fig.3-16) . B FHERGE (Fig3-18) T THUCOWTEERMICRD & W OME b # B
IGRE DR B D % 50t > THER P OFRI BV BB Hivlz, Lo Lenn b, ERHRE
ORI EIMOHER T, ENBIFFIMEMAEZENRE S, Fo, BEHRIC L > THNT5
WEW B3 HE BB ARIFIZRF o TO B O BT BAR e S SRS 2 & 2R T D5 SRS /s
BT, Fig3-22~24 OFER LV | Control B TILEBRBIAARFI NGBS ME R IT LK
THREOEHELZVMERIZH 5 2 L2380 LTz, Fasting BEIZEBW T, MERAMIZE DR
Wb & E B ERIC L DEHOMMEZ R L, ZOEMECOWTREREL AL 2
A5 OBRIME B IR SivZe o Tz, EBEEBIC X > TN 2R & O AR RO FrE4~

T, MEREREICLTENE TOMRBIE L ZMH 0 2 < BERFR%R OISR M bR
LTENHBMNIRST2ZETHD, SHIC, BRARLEBEHMEZEOIN$HE - OBGREY
AN RS &, BEREIIZVAEHEBRIIZTELZ L RV EEk, 72, BAENDR
WOIZEMIEREN S MER ER R S, bbb, FHERICE T DR E R I
BT LHEEEICHAILWZ LRI, Rz ar—UNTREINZT v hO
EERICZIVEERE RERENEL D Z LTV L EEXADED &, RERERIL,
A F AL THID TRBR U7 i & U 5 BIRY e R BTN R PR IR L AR o il 40 % O BRIEA L 2 AR
LM SNOBITFHBE2FHE L. IBEGITE T 2 WEEORE 2 20 S 72 el 2R3
H5HDEEZHID, BESHEEIZINET 2BEHFERRICE LTINS DO ®ER B,
IR B R RBIG - CTH D T EF )L CoA HILIRF 7 —F (acetyl-CoA carboxylase : ACC)
X FAS (fatty acid synthase) (IfERIC & VB TOREMNFIRL S 2 BB CIXAEN
B - RPERR NG A pCRBE SR B BAR T DR G 2 {2 5 SREBP-lc(sterol regulatory element
binding protein-1c)H & OIBEBZIHIT 5 O Z LnMbNTVD, AEBRTH, HEIZHPKS
TS O RRE A BB L 7 23 B S B RIS W T BREEHE ORIEIRIZ =R
RN EBREDHE AL TZD 7 b L7, NEIGREARR D BEFEIZ A~ THREM PN IS PN BB AN HE 2 5
ZL W REMRRREEIN O A B = X L g AR 23 5 W63 A i N A IR F- (Vascular
Endothelial Growth Factor : VEGF) 23 5H- LT\ Z & 2 72 OB IR GE & i 54

DNCITROBERIEDR H D EEZ BN TV D, b ORI T OFFE & £ D
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TREOZEIILE < ONISMOEK ARG LT D LB a A, RN 2 S fEiHk
IR - OB EIZ B D 2 R T3 BUSKT L C— DO HERFRYL & 7e > T D AR B 5
Z LT, 20 IEMERIEIR 103 S D RREDERMFE R O 72D Il g Io KX < B
RoTHEY, Z2OZ LITE Y RIERICHT 2B R BN BIE I NTZDOTIE RN A D hr ke
EZ D,

ABFFEIC L0 | R KD ERERD & EREHZROERERIE OBRICIHB W TR OEFEN
FlERZ S, MEEATE Y bIRIENIEN & W RLRICE T 5, TabbIEmMEE S D
FREMED R E Tz, Flz, BREFRZOERIEN RO EFIIIRE REERZERD D | HRETD
REEIF I TIB B OB EF LI T LB LRV E WO BERBE S, &
. 7y MBEZR T TERER L7HERIC K 0 51 &l Z SR Bl RN BRET A L3,
RN IR AEHHI R OBIE LR D 2000 5 23O R 1% 3584 2 38R 5 B 2 FE T 5 5A &
ol Z EERELTNEEZEZOND, £ LT, BIE SN BRRRIEFER 172 & D fF)
C & A FB% OB TE L RNIEER# OB X 12 X o TRREIZAESREAEA 72 L
HT&E D, MEATRICE W RN O 040 & BAET 5 &0 5 ARBFFEO H0 LI
WM D RAEIEE T b DI IEE ORI ORNZEREICE LT @0 EO L7 b3 EH
MIEE SNRVEELZ T v MIET THE ) ZE B HEREND, 20X I iR a5 L
ToHERR DL, MEBIC K- THl & Z S b R < BHEREE L 70 DHMFIAER L LT
HENOREBGTHLLEEZXD, BZOLEE MZBWTH, MEDOHEE L L ) HEY
B A oy MIFERFBHRFO KBS A (EE U CRIEIR O ER 45 & ] 2 Uit 2 #8
T5Z L, F HE SN D BMOREIITBEBHRRICESW e RE RERERH D Z & |
DRI S D,
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V-1

Iv-2

1.

BIVE AR X D BRHAROERCHEE S h 2R 0ENl

e

VR84 TERAdHE - 23 ORISRV T, HAED0m AL MEICE T 2BMI 18.5
I DHE1E20.7% &£ S NIAMMEBMIUZ > T3, ZRICHBELLT, 2% nA
DU 2 JEER & 2T ko, K0 A ) AR EZRCOZRE LWEEITHDL EBZTND
ZEMEH ISR TSP L T WL RO D 20 K5 2 ST K
MABIED . ZIRHEBORIUZ LD BE~OBLBE E > THRA~D 271200 ZFio/VT:
RN DIRE D EOWE L H DY, RS SR EFEHT L HEE LT, FRIE
AT LR ABFELZHWOT L TR AX L E~vA T RZT D74 TH D,
ZORER. IR LTI & DI < E BB Z WS FEE N D Z
LThD, BEBDOEDOERHIRLE ZOBOBRZME IRT Z LT, R RITFE
HH ThoThH, AR BRIBIARE) 2307 < MDA E 2~ T LMz b2 < 2an
O A ETE205R A B 2 IO LT IRTEE RO RWVAETEE SR
FHIRT 2 Z LI LV REICHANEZBD S22 LIXRICB W T L aS=T B RAET
LYV AT EH@ED DL,

M 72 B B AR CTH DRV IRINZGEA. AR (RIBIAE) 23072 < Bkl
RVBRIEIFAE 2 R AR DS S S, WhWARNIERAZETIEL LB 508,
MR X D KGR E B OB & BRI T 2 ALk o s 2 B R FE L < BBk
PG L 7o 1, ZOEBRAFIEORES L H - T, RET-H20,

Z ZCABITE TR, AKRITE 72 E OB A G H A TR S AU IRXHR IR 8 4
FAWT, | SN2 T v b OWKLERXHBRG O ffifk 2 BRI 95 Z & TR MMM Z & &
HOICRFII T2 Hika BR L. M K2R O EMICHE SN D IREMR O Z(b & 75
BHIDICHIA Lz, ZOFIEIZ L - TERH R L OZ 0% OEREFHBICE T 5 fhikao
HERS 2 (EASF: (OB AR L T IRE O & ik EE DO LN LD X ) RO XL & FF
S>THBT 200 ERE LT,

ik

Lk
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3 A O PfE 0%, i Wister RMEZ » b (IKH 110g. (BK) ABKLVIEAN) 27 %
Lo 7Y 7 EIZ X5 T Control # 6 VT, Fasting #f 6 PR 2 #EIZ43 1T 7=, Fasting #EI21X
FERBIAT 4 A O EZ AR L, 20k, 6 AMOEIEMZZE Lz, EEMzZE L TH
HEAK L L. Fasting # O &M 2 RO TEREOR IS HRERE Lz, AR, Hag #
KEOJEIXFEBREIGE . EREGL2 BB, 4 BH. 7BA, 10 B BTV, X REERFIX
FEHPA A, EBRHG 4 RE. 7 AH. 10 A BIZITY, SEE THRIENLERE L, 7>k
E L= oE LG, 12 RO A 7 LT fE L, SEHIEREE MF () =
ZOVIERERL) BER Lo, BEORLARIE Tabled-1 12, FEBRT A > % Figd-1 lTR Lz,

2. MXBREBICLDBRE

T =T M X DB AL AR ML e — v F N U AZ T v FORE 100g H72 0
0.7ml #5 L. HWVBEE T R A I L7, X BRIBEHC A =2 — X B E
(SOFRON #1:#L SRO-M50 #Y) % Fivy, EBJE 35V, Eiff 04A, FREHEHM Imin OFEIZTHE
i U7=. X#R7 ¢ L AIZ1E Industrial X-Ray Film IX FR (&7 ¢ LAt Z AWz, X HREE
Sy 7y MIWEMZIC TE =— AT = TR EOMELY —EILhkb, TREZHREI SR
REICE & L CRBREIZ AT 2 X AROMMPHEEN & L 72D X 5 ITAT 272, BREERFIZIT X 8RO
MRIGICEA L CTH LRI IS PTMEZ R T T AIRAT—V% 7 v ORI R TRE L.,
[FIRFICHREE Lize XMRT 4 L A08URIE, X7 4V ABUMGHE—7 T4 77 A No5 (F
YUH) EANTLEATIRA R DR ERIC TIT o7, BURIE XM T 4 VA HO L F—L B
Bk (BL7 454 I2200C TS MHRIE LTc, £0%., X7 ¢ /b LB PERE R E & 7
DL T7 47 A (EL7 4 024) (220 5HIREEL, WK TS 2%, FEiEERo K2
ATzl (FL7 4L b4) KEIRIZ 15020 U B SRR S e,

BN

BN 2T D210 7 v PO X EBEEZZBT A VLIHT7 Ty by B A% xS
GT-X900 (EPSON #fb) 2 THHEE 2000dpi THiAR Y | TIFF A CHRIFE L7 (Fig4-2),

WRERIEIZIE, TAVIRT—VEBHIEL L THW, TAIRAT—VIENENOER
% 80x80pixel D IE 7 AT & F 4L 2 HifE O X)) 5645 & 2 FE O 5 s BIIEICHNE L
(Fig4-3) . {R7F L7-E{g A L, TR —7 23R Lk, HiEE 7 L— A L TIES
{b&1T -7 (Figd-4), D%, B % EELFEY 7 | Photoshop (Adobe ff) THEBIL., 8 &
v b, T L—RA— U225 LT~ Photoshop ALEE X U7~ B IXEEEE Y 7 |k IPLab (VY

—va Y AVAT Mth) BAWTHRST L. (Fig4-5), IPLab TOf#MTH%. MifRI% Imagel
(National Institutes of Health, NIH D#2ft42 7 U —> 7 8) ZHWTKRD X 5 22 FIE T
L. 77 7{b&iT -7z,
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4. BIENLE & HEifgms B dhsR D 1ERR

HE VA D KRBEER & N ERES O R EEALIZ DN T S L 7=,

FE R RRRESOMIE L, WHRALEE U 7o KERE OSMAl 2 M= U, RO BB S BEIS R LT
AR A B8z, O A O 2 50pixel, F£IZ 2200pixel DEHEEZMER L, £ OHE
WCE NS EGIRE 2 HE Lz (Figd-6),

R TS OWEIL, BEONMEDOTEA A LIMUIBEDTE A B # Ef TRV, ZDO/HDOT
IZ 100pixel, #EIZEE /2 K S OEHEEER Liz, € OEHFEL B TIZ 50pixel, #£1Z 1500pixel
OEFHEER L, ZOHEKICEENIEBRELAHTE L (Figd-T7),

Rk 7 A— 2 DR HIE, —BRANZERE TEHAWBI TS MD ( Microdensitometry ) 7 °
Z g LA ORI CE IS L T T o7, 77205, RO JOCHIE LT B SO BIGIREAATH 7 =
M- TTT7EL, FRFERE Q /7 7 & Uiz, Y EIOR/IMEZ 012, KXEZ 10 1L
C Photoshop (280 f11F, EEEE MR ZERK L7- (Figd-8), Zi15H % Imagel (NIH) Tk
BIL. ROTFINECTHMI T A—4 2FH LTz, £, BICHRTDEBGEEZR 201
777 EOEMI o TWDEGSy (Ny 7 7T 00 R) BHERAES N, 2k En
itk L 725, 77 7DLH ERVEGNRETHY, ZOEADZNZN L VIEEMREZBIN
TREENES T, TORKNHLEMRA EFTEREL FTAL, TOBWORESEZFIED &L, =
72, 2 OO M AEHEMRTHEO, BilgE D & iR CH ENT-H0 % mfE 2GS & L7z (Figd4-9), =
DEME D &g 2GS & AWV TR ST A —2 2RO K FH L, 2Ok, mf 2GS
T O E TS U8 O i3k 28 XA iEfk L7273 R EIHY
L. MiNEERIHEELRD,

ki SZ A —% = 2GS /D
ERRO XD ITRD I T A — S I D2 H ATV D DT TiER <. BTIEN 72
ENETRNOHLE LIZHMETH DN, ZOFEEG TR FIINCE R T/hS WS

ZEND PO AE T 2HEEE LTRETHL LMl L, BUF, APk
DR N T A —% % [TROMMEMER] Lo,
5. Rt

HRtALF T JMP 14 (SAS Institute Inc., Cary, NC, USA)Z W CLL FOMRE %217 - 72,
FEF D AZDORE 2L student D t #REZAT o 7o, IEMOHERE O FATHEDHE NI X ARRIE 77
BT 21T, ZRAEREOGEMEIC L VI LT, 7o, WEHFIA BEAKYEI p<0.05 L&
Wi,

6. EBREMWOEHR

REWFERRIT, BAROEYOEE R OVEFLIC T 258 (BHEE 105 5) & EREPOH
27



32 N ORI NS 9 ORI B 5 354 (B57R5E 6 5) O, BERT A K74 2 TihE-
TiThbii,

V-3 R

1. REOE(
filE 10 BRI 2 B EERORTHER & Figd-10 (2, ZREOPIREHER 4 Figd-11 (5
L 7z, Control FE D EERBHLA H O YKL 118.5+7.7g.2 H H X 129.0+4 2g.4 H H I3 139.8+5.0g
ERAITHIIM L T & | FEBRIE TREIZIE 163.729.2g & 7n o7, —J7, EBRBAA HIZ 124.7+4 9¢
Tod o 7c Pasting BFEOVHEEIL, A 2 HHIZIX 1074+4.1g(p<0.0001), #if 4 HEHIX
92.145.5g(p<0.0001) & 2% 280 L Control FEICHE_NFEIZIRVME L 7o o 72, FO% O[EEH]
C Fasting #HEOREIZZEICHEE L2 ODEIEW 6 H BIZH 722 EEMK TR OMKREIT
1404£119g TH Y, ERE TR E CHERELZ R LT EEZ-72(P=0.0036), FEExbHIG 4 A
ANDERETRICHIZS 10 HA E TORHOKEZELEIT Fasting #ETIE 483+7.1g
(p<0.0001) 7=~ 7=DIZ%f L, Control #EIE 23.9+6.3g Th -7z,
2. BERE
BHED 1 BN OFLHE R A (KE 100g H7= 0 TR L, EE50 b 0% Figs-12, F
VB &% Figd-13 1277 L7=, Control #£DEERBHAA 2 B WO FIE R EIE 9.4+2.0g, 3-4 H[H
DO-EFE R E1E 10.240.6¢.5-7 H H O F-HHE R 812 9.840.9¢.8-10 H M O R R E1X 9.4+1.9¢
L7eo7-, —7J7, Fasting FEOFEEHIOHFAID 3 HEOFEEHER R 93+2.5g, RO 3 HE D
P EIT 107£0.8g L 720 . WFEIZBIT HAERETRD bR ol
3. BAKE
BEED 1 BN 0 OFLEHEKEA(KE 100g 720 TR L, EE5I0 D% Figa-14, F
B 8% Fig4-15 1277 L7=, Control #ED FEERBAAG 2 H O FEHIFEKEIT 11.9£2.8ml, 3-4 [
MOk ®IE 11942 7ml, 5-7 AHOFEEHEKE 10940.5ml, 8-10 A MO K&
9.4+0.8ml CTd ~7=, —J7, Fasting FEDOHER 2 A O FEAKEIL 109+1.0ml TH Y | Hif 3-
4 HE OB EIT 6.644.7ml  (P=0.037) & KIRIZHED L. Control FEIZ L A~F EITIE A
ARLTED, EEENKE o7, BEFRICL VEKEITIRBIZEM L, FEB ORI 3 A
M TiZ 14.6£1.8ml (P=0.0028) ., KD 3 HEOFEFKEIT 14.122.6ml (P=0.0054) &\ THL
% Control B LV bAEICHMEZ R LT,
4. X BREBIC K BT

AR DO REE DAL T 2 — % & Figd-16 |2, FEKIZIT 2k ST A — % OF-
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BJOHER % Figd-17 12~ L7z, Control #EO FEBRBAARIF O Ak S T A — 213 29.7£10.1,
FERBAMA 4 B HIE 370292, 7 HHIL 47.6+10.1, 10 H HIZ 52.9+7.3 & 500 MTHII L 7=,
—J7. Fasting BEICIB W CITFEBRBIAARIC 4024248 Tho7o/3TF A—Z0, #f 4 A EICIT
9.2+7.5 LRI AR Uiz, HEEZHE LZEEH 3 A B Tk 95+¢45 L& kix/e, &£
BRI TREDRIER 6 H BICIX 168272 LHEE L=, #if 4 H BRSO EBRIE TREOWREE
L3 % & EBRBRLAIFICITA B R AITE D bR o 1o, TOHOT X TOWUER THE
IRFENFRH HiTe (p<0.0001), FEERBALA 4 H H 2> 5 TR T E TO R 7 A —
2 OINYE b EE, Control A CTlE 15934, Fasting BETI% 7.629.0 & Fasting ££D )7 2MEAE
R LT, AREREAFRO Lo 7- (P=0060), LU, IKHE 100g #1272 Ofj/<
TA=ZDEAEZ LT % & Control Ff TIX T 68.3114.2/100g weight (Zxt L T, Fasting
AE1E 16.817.8/100g weight & Fasting BEO L& ITH B 7en > 7= (P=0.00025),
BARR D FERER O #ARE /ST A — X % Fig4-18 |2, FEKIZBIT 2 i T A —Z DI
BIOHER % Figa-19 (Zk L7z, Control #£0 FEERBRA MR O YEFiflek ST A — & 1% 347185,
FERBAAG 4 H H1% 407103, 7 H B 47.127.1, FEBE THHZ 10 H BT 520487 L 5%
M U 7=, —7J5, Fasting #EDEERFIAAMF T 40.0+11.8, iR 4 H HIZIL209+7.5 L 2%
B Uiz, R BRI 2 EIE 3 B Bix 23.8+5.1 L&k <. EEM 6 A B O Tk
THHZIEL 334482 LHIAN L7243, Control #f & bW B ARMEA R LTe, FEBRBHARRE O i fE
BRETRD NN, ZOROT X TOMERICHEERZENBD b (4 A
H:P=0.0035, 7 H H:p<0.0001, 10 H E:P=0.0034), FEBAtE4 HH O EBRE THRFE TO T
BEER AR X T A — & OE¥ZELBIE, Control Tl 113149, Fasting BETIX 125196 &
ARERETRDO DN o7z, (KE 100g HIMNE 720 OFf/ 3T A—2 DAL ED I IV T
% . Control #£ TIF )T 38.4£65.9/100g weight . Fasting # TlL 27.5£20.3/100g weight & &
BERETRD LN hoTz,
i H A EAIIZ Control fif & Fasting FED/XT A — % LAKEOPEMEAEZFH L, KERESOMA
/7 A —% LKEOBRZ Figd-20 12, THSBO MR T A — & L{KE ORI % Fig4-
11Z7R L7z, Control BEIIEIBHIM & & HITREMNEIN L, ZAUTHEV KBRS, TR O
THNOFKRE T A —Z HEM L, ZFEHRICE 230 OHERB 23l 572, Fasting FEIZ W
TUTHEA BT L 0 RE L Rk T A — X ITEROICED L, BREHICEL D < OFEH
W ERD OHERB~EZ U7, BUREMR LD RO EERBHLMG 4 HENS 10 BIZEBIT 5 KR
HOF T A —Z ORE 100g 2472 OFINH1T Control #£ T 73.7/100g weight, Fasting # T
1% 14.9/100g weight T o7z, FEBRIE TIED Fasting BEO VAL 1404119 THYH | £

DORFFAZINT 139.8+5.0g S ITIFRIAEZ 7R LT - 5E8kBA4A 4 B H @ Control BEIZ IS 5
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KB DR /3T7 A —H Zbkfg Lz & Z A, Control #CI% 37.049.2, Fasting #£ Tl 16.8+7.2
EHEREVHED b (P=00017), —7F5. BUREFRE Y ROZEBRFG4 ARG 10 H
BT L TR O/ NT A —2 OIRE 100g 272 ) OHANZIT Control #ET 47.2, Fasting #f
TIX25.1 Tholo, KEREE [FRERIC, FEERE TRFO Fasting B & EWRBALG 4 A BIZBIT D T
BRES O /N7 A — 2 Z Ll U773, Control BEO /X7 A —H& 1% 407103, Fasting BT
334482 L HERZEITRD b2 h 5T,

Zgk

MEEICKYD . MOBEREOMFFOTOIIARRIRIR TNV T —ARRET D & £ THDITTR
WPz b7 ) a =S U RN 7 v a— A~ B S, ghicising, —75. HRic
BN ) a—F U 3 BHERICAD . TRLX—DEEICHEDN S, B MIBITSEK
WORED R TIgR L R 7Y a—7 o & LTHFR SN TSR, ERICE->TR 1 A
TIELAENHBESNTLEI 5D TS ™, RSN TV 227 ) a— 5 U i
DLTL B L, BHEARO R NE S ) S — B ML S VTR i S 4v, £
FSEMEFRF D T2 DD TRV F =R & 72 5, NTBATERZ V7 —7 8 EE A THE S TLE &,
(RE L ROy, TR LR A T G T DRGSR 2 b1 B, TR BRI
a-%7 Mg L ORRURIT & o THRECIRRIE & S22 0 | RERBIECLT I /B
T=IVDRAF AL A LR LT D, AERTIE 4 AROERIZL > TT v bOFEE
BT 1247g 15 92.1g ~A Lz3, ZoRIZ, BFIEIF 02 IxlE S, k27 ¥
(ZIZfH 2 RO - EEIGIZHOWTH RAE RIS Lo THB SN D Z & THH Rk D ZEE A 1
ATWIZEDEHERIEND, AFBRTOMBARIC K 5 KERE & TEE Ok T A —4 0
A2 T 5 & TR CIIRIIC <5 LiaEHIMICR T 537 A —& O &3
72 REEBIZBWTIE 4 B OMBEAMIZE D FREONRT XA —2 —1F402 105 92 ~ L&
WL &R LT e, FTREL T, FROBEREERRO LI TNl | KRR LA 7
BIC B ENEZ <, ZOMIIENRREN 0D, LVMBBORELZ T EREZLX L
77

6 AHOBEHAERELZ SEL5BABMY T, RBREEROREN RN, ZoMiE
WO FROFEEHEOEIE TP KEREOETEDZL TN ROEINIC K - Tl s
TS Z ERHER sz, EHOEFRELELZ HRICEFHRREZEwmL, VAT FOE
BE PRI RIZB N B XA =y MEIZ 14 ARRE ITIXABRICAREZ L Th b ol

& ARG BT B AT O MR AEIT R > 72 DIk LERIRIT BRI L g v o 72 & 5 il %
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BHRFMRIRICE VD LB E L EOREOHERITR D Z LAl SN D, ffic
& D W RO L [REIE R 2 ROEAY IR LA RO FBRIZI W T, FRCKRIRES O &
DOEEITEREOHMEIA AT, BMICIIEE L2 L 2Rl L Tne, BEhiEs
RICBNWT R VR TED 50%% 6D, BAEFHO 5 2737 BIEMIE L~ U2 B W TR I A R
ERERED TN D, b FOBERHMREIIIECA b LR e LI XD RIUER LBl h
T R AR TR B M BN AL G ORI 2 S L 72 AMKAER 08 T o R Ko T—EITfR e T
Do BURT v MZ 10 RHOMEEAR & FRiEEZ 10 HEAT > 7B O 2 >~ 7 Ho i & Bk
W 22 R D TR AR O & o8 BARBGEE TR 1| B ISR T L,
2 HBIZIZIZFE KRB AR LTz, 236, EEIC O W TITHEE 2 ARICEA®ER, Z0EE
LIV EAERE L. MEIC K DAY X O RICHEZ R LTy, #eE 8 A BLIRIZIE
BT LTz Z Em b, IENI S K D/ ENEBALIC I o T2 2 e 2 BR L T D, £
LT, BREMICLY AR EREZRL, —FTOMIIFER 3 A B £ THflSh,
HERFTOKEICH S T2 OIEHEEH T HEURE ThH 722 L 2 WE LT D, RIEBRERIX
HEEICIVGHZ oV EEEMEES L, SRR Sh TV DICHBEbL T, MRy v
N7 B OEEIIERE- D 0025 Z L EoR LT,

Fo, REEEBREEIIERLH Y | =R F—HIBRIC X 2 TR ER E MK
Tz Li3mbinnTng ® £, BRFEHIIREZ FM Lz B RS & x5 & L7t TRk
AT THD 7 L) I RFHIBEMAN S MIERE D LR 2R L@ b b,
HWE XA Ty MEDY T RENDADREEINI TR T AR K DB RTTERE 5
LTWdeEZBND, KERIZEIT SEREHYOMREEOFEIZISN T, EREHR
L L7 AR RO T L 7L ) W L-~L D EF2R, (RISH O A/ s 55 L T
WD EHEI SN D,

REFFER L0 FTROMMME (k7 2 —4) LERENDEHBROEERE LT
L2 A RERE & TERE & 412 Control BED AR /ST A — Z IZAREHINC LW ERR IS |

IZHER 32 DIZxE L, Fasting BEIZ BV TITHE R AT IC K 2 IKRE R IV AT A —H (%

BRI L7zt BARFHICEV S OFEMNTEH LR Y OB ~E U, EREG A

TIX Control FEDEIFEME VY © EIZHR S0, MR 4 H B TIEEOMEIIFRIZ T I~ & HE
B L (REOWR/D I AT EORD D F B R E < B oz, BICRBEESIZE VT
FEAEFHBE%O 3 BEIQITAREN 277g ML HLBEL LT, /8T 2 —F OHinEI 321k
W72 < [AREKFD Control ff & Ak N7 A —Z % L TH Control FED/IT A —Z M
37.0492 TH L DITxF L, Fasting BEIX 16.8+7.2 L ZENKE <, RENEHE L THKIREHOR

IR E LCHEIEL CWaWnWZ &R Lz, RERICIAEE FRREE O X7 A —% Lo
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BIRMEARRET Lz & 2 A, misfe & RERER & A U X 5 MR % Lizas, KERHo X 5128
FERAETIER 2Tz, FTRIZEW T, MRAMRICAEENEE L TOREEICK T D&
TN ERREN, 2RO R Z1T 5 L Control FEIZ A TKR Y L3 MK
RIS 7585 TV B ATREME A R S 7o, RN DR ESAMIILED ST A—Z OHER L, TR
T 25.1/100g weigh TH D . KEEETIE 14.9/100g weight & RFIZKERERO % 543 Control
BELFRR DL ~UIZTETHERS 21203, KO L EER Z e HERIS 72,

AREBRICE O | AERIT BRI OZEM A2 RICHEE L, £, HRERICL > THML
Te RIS TR S e n 2 &0 2612, BARFMRMICHS W TORERIEIIAEN O
FEOEHICL - ThebaNd 2 EMNHER S, #ERHTE % TIEZ KRR O 5] &
B2 SND RN RENT, T2bb | ERIFAMEROZE(LEZFE L TEMICH 2 %8
Z BAE T ATREME A R LT,
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V-

BVE BRICIIEFERD LEEOEL

e

BEYNCH ZHDE, EITEECBWTHASN I EERDZ AL LRzt ) &
HHIRIL, B ARBAR AR 2 B2 JUT T, FEOMT 2B ERTYH, Al
b 2 IR GER) 251 - B R-CTHALS ROWRREIC AN T 4« TR B e 52 5 2 L 34y
Mo TG SRR FAEEE D CEEMEOEA TV 2 e E TITE & Y milE %
DL DRI & 72 2 B HEIEIC L D BITEMARE RSB L o> TWD A, B OREIZIT
EREOHHENKE {bo TRy ' (K& & L LRI B HRIEORAE & 1
WCRERELEHEZTHEHE1S LR, T CICEREBDPNEA B HRRERE I L Tt
37 E EBCEZN R DS HIFE T E HIFHY - SRAETH - BURRIRIR FIEDR IR DR R W TSR v
TWD e, BHERIED TR RITFERICREZET 2 & K& (peak bone mass) ZWHMZ L
TERWLULIEIE BT 500> T b, DXAEIZ L AHETIX, Baogaii
FINFE L IERL " BB EICET 2T L2 4T 15 mERE, BT 18 ke
FETd Y 100109 B Lo CERARFENAE U S KBVE S T 16 ISR K E ®ICE
T5 19, LER-oT, BEHETOBICOMI L TRREEZE WV LULIZE & LT 500
DEMRIEO FHICEBETH DL EEZOND L OICRoTE L, BEMICBIT A AR—VE
IR ARE EAEMEE N0 N OIREBNE N EER A OB BEICKMT S 1 2 L
MESNTWS, Oy ABERE 2 XV BRI ETHRIEO THHIICEE THSH Z
EREFFAEN ORI ARAIEOR TR A 2B LT 5 5B AN LT 2 & Ve HLER
JEOHMOIRRTHZ "W EEfHSh a2 b, BREHICBT 2RNEEEZENSE S
7o NER)) & TR MO TEETHLH I ENEBMEINTE L, TDO T,
FEIRE S AN AT DN OB E B ATEEE XA =y MPEFENEE TEZERRINTND
DIFFEMO L Thsd, HHEXA Ty NEEIRTHEIERZHF HEFIREE 20
0D AEERE O PR R OO IT BRI O [EE)) & TRE] NEETHLILEER
Ll BHEOEEXA Ty NIRRT EOHKRARWEETSHAH, LrL, WEOEY
BA Ty MVEOREICED LD e BE 52 5002 O0WT, ERIICFEL LTz
BlIE BT 5720,

FHOIX, BERICK Mo AR 2 T MO KIRE BB H DR R

ZPLE U, BREMER & 72 > TR OFEE DI T L EREOKESLICRE 2B e 5202 L
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Z LT, ZOMBOFEIERIIZEERTH DL EEFW LML TER ', AT
HEHOBRRICKIETHEDHELHLNITH-00—IhE LT, HF#HT v h2fnk-
iy KRR L - CEBIR O 5 VI TIEEBRG ISR L7 & E 0L 7 LR L sRER OF R
FEIZDOWTHRER LTz, E£72. AN O L 9 2R TR ISR A Mg U, IRE D E1E L 7= %
ICBWOTh ., BIFRNEEE lE & el L TR 2~T [0 &0 D i 00, BEHT v FoF
TS, TOREMICARIRIER T 254, FEEIIEET 223, BEDEIEX
WETH D Z EARBENTZE VI ME VL H Y| W olc AREEEEICHESIE L2230
DA Z 7 N EEEREBICARICEE SN D Z LITEFICH L WEAS D Z LIS,
ZTABIZE TR, TH AL A B IREICOWTOMBE I &FE, BRELEATHEE
(ZBIL LK X RGO DB B2HIETHHEEZHWT, HERLIZEEOE & (BHE) 125
WCORMHR I ZFENE LT, SHI, ABFFETIE, [T &) LLBITHMRELIRE T 2EELRR 1 THD
BB IOZCHIEE Ui, BUE, B iREEZ R E T HE I3 E BB 5 E LA OF R EE R 53
DY ZOFBEINFZIRE ST DH DI B E I EWVIOBEDBRIB IS TN D, 7 AV A [E LA A b
%% 7T (National Institute of Health : NIH) D E =) AXFH], Wb bra o423 x)1
(Consensus Development Panel) “Ci, ["BIRE | 138 % K B EONE LBE#HT AL, ZLCEHE]
LIIFE 2 DBEFARRIELIES I ELT0D Y BB EIREDIRIE T0%EFB T 508 10 5%
DD 30%ICHOVWTEBEEVOIHFECTHRASNDL DO ThHD, BEAR I FMEICIL, TR &
IR EHRE ) 3V B UET V7 IS KRELSBI G U CRIREE I B A 5.2 5, TSR 12X, ~7
PR BRSSO E YA R I AR AR L BB R LMY G L TRORHREME LTI,
FTIALFERRE R AR, aF—7 | ~Arul A=V NG END, AFFETIE, IEHED X # CT i
5 =R T EARE R K U2 OWEIIME B § 2/ 3T A— 2% [ &3l 95 7 ik e LT
W A BT & O DR PRI 5 B OB LA B R ISR BIE T 52 8Ic LT,

V-2 FHik

V-2-a ANV T LML BETREICEY 5 ER
1. B9
s Wister SREEZ > b (K 80g, (MILENVL VIBA) 2T &L 7Y kI k -
T, STHHE (Control #f) . I RWBERED RN Y 7-26F 10 HEE 24 ARO[ 4
H O 21T 7= B W R E W 2 R (Fasted-early f) . Z AUZES) 2 £ L 7% (Fasted-early
& exer #f) . RMAKA D OHDEREIT Y5 E 38 AHE 52 A HO I 4 BHE O %

1THT- W EBIHE A (Fasted-late #) . Z AUICTEE) 2 & faf L 727 (Fasted- late & exer #£) @
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SHEICOYF, £HE 6 PO 30 DL EBRICHE U7o, AL H BERE U, MBI 2 B Tkt
OIS B HEIE Uiz, SEHELAT Tables- 1 1Z7R L7,

Fasted-early & exer #f & Fasted-late & exer #E(X )8 Im OIFHENME L= —VICCTHIE L
W ESEAYEEI2N ATRE & L7 E B 24TV, B8 IEH) & 4 f5 0 sk U 72, Fasted-early #f & Fasted-
early & exer Bfi%, fAE 10 HE LfAE 24 HBIZ 4 B DR % 2 [B1fT> 7, Fasted-late & &
Fasted-late & exer Af(T, fiH 38 HH LfdH 52 HHIZ 4 MDA % 2 [FHT -7,

FBRT A v % Fig5-1 (T8 LTz,

2. BT OANT T DRINEL BNT DIV T LITEEDRT

BB WL 2 A2 2 HR 0% & JRAZBE Lo, $RECL 7234 100°C (24 IfH) 12T
BRI S W72, 550°C (24 W) CIRABESH T 1 DM Lo b O 23K & L
JRAROE LR (Rt AA-646, IR 422.70m) [ THNY T AEEHIE L2, E72, Bl
ToR % 19MERR\ VR D LT R IR K TR L, Z4UZ 0.03%W/VELA Fa T o nt
1%(VIV)HEIR 2N A TERBHK & U JRFROECERE (B AA-646, IR 422.7nm) (2 THL Y
¥ LE A HIE L,

P LIRBOI N T DEOFEMEDH RAUZ LD TRANT DAL 7 LRI (apparent
absorption ratio of calcium) A & [E2MF DBV LiTEE (apparent body retention quantity of
calcium) | D Z % H "9 L7z,

A=(B-C)/Bx100
A: apparent absorption ratio of calcium (%)
B: calcium intake (mg)
(food intake x content rate of the calcium in experimental diet)

C: calcium excretion quantity in feces (mg)

D=B-E-C
D: apparent body retention quantity of calcium (mg)
B: calcium intake (mg)
(food intake x content rate of the calcium in experimental diet)
E: calcium excretion quantity in urine (mg)

C: calcium excretion quantity in feces (mg)

fE® TR, B Rl R S, =—7 VERIFE T CRIIE, TREIRE D £ L TS5
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ME# Lz,

MEF DS X7 LN OPDOIRTNVEFE, RIREFR., KIVEFEE. RERERIHT
A, KEREI LT LAEAEBICOWTHE LTz, KT OB "7 8&EIXTLEAE
TA— T T4V — (B LEEKRSL, 3, AAR) ICCTlE LT,

KEEE OBEETHRE L Kugino 5O J{E "IZ LA ->T 20 Kg 7 — R/ 28% L7 RE-
3305 B A A= — (UEHR) 2LV, FU T AFE 18mm T, SSVHT TPy —

(IUEME Nod9 77 Vv —) & Mo E ARt cllE L7z,

A T3 B VR 22 7% D KRR 1 105°C (24 ) 12 Tz S B 724% 550°C (1 R) I2 TIRIb S
. IN OB THEVEL TARKTHRL, 22 003%W/VHELA e FuaE 1%
(VIVHHERE 2 N A TRBHR & L. RO ERT (i AA-646, & 422.70m) (I TALT D
LA WIE Lz,

3. HeEHaE

HatLE T JMP 14 (SAS Institute Inc., Cary, NC, USA)Z W CLL FOMREZTT - 72,
FEM O ZED [ E 121X Dunnet D% RILEURE 21T o 72, 7235, 22 COMRHFEHA BRI p<0.05
LEDT,

4. EBREW OB

AREW)ERIT, AAROEWY OEHE R OERICE T HIE/# (BHEE 105 &) & EZEREW O
F R OB NS R ORI BRI 2 064 (58 6 5) O, BMIERTA R 74 I2iE-
TAirhbhic,

V-2-b. RXHERIZ X 2 FATICET 2 ER
1. B9
3 A OPIHEE O, Filih Wister Rilfi7 » b (FE 110g, (B) AL VEEAN) 2, T
Z e B 7Y o ZIEIZ Ko T Control #f 6 VT, Fasting £ 5 PCoD 2 BEIZ43 1, Fasting #1213
4 Ao Z AR Lz%, 6 A o B BEEHH 23T, BEHEIIMAZ3RE Lz, KiZAH
BkE L, Ml 2o CRIRIOBES BIHBR L Lz, X MTERE L ERMGA .
B4HBICHELFERADE, BEN3HEICH-STHE, BEM6 HBICHZS 10 HE
(AT o7, RE, BRE BKRERIIERMGA., E®R2AH. 48 H, 7AH. 10 B HIZHIE
L, fE&THRIIMmERL, KIREGE2HERL TRREE, KIRFREELIE L, 7>
MI 17—V 2% 18, 12 KfEOMIFY A 7 LT fAE L, fkHIEEeEfEE MF (4 ) =
VA OVEERERE) AAE UTo, fAEFORLE % Table 5-2 1K EBROERT YA > % Fig5-2 12~ L
7=
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2. BRXREERIC X DB L BT
T—T U X DE AL IR hoLE X — )L R T A% T v NOIKRE 100g H720
0.7ml 5L, HWBREE IS TR 2 £l L7z, X BIBHICA o —2 —K X fRRRg ke
(SOFRON #1:# SRO-MS0 %) % >, EJE 35V, It 04A, SR Imin ORREICTHE
fE L7z, X#R7 VA1 Industrial X-Ray Film IX FR (& -7 4 L A%h) ZHWz, X #ER
. Zy MEMEMLIC T =— AT — 7 TREDMEZ —EITRD, TREMEI TR
R E L CRBEICHT D X MOMBFMEN—TE L 225 X 5147072, TEERETIT X B
REFICEAL THEHFHIC IS BMEZRTTAIAT—V% T v FOBUTHE N TRE L,
FIRFIZEREY LTze X7 AV LADBBIT, X7 4V LBMGHE—T7 T4 77 XA Nos (%
V7R AT TR AITHRIA T ORENICTITo 72, BURIE X7 4 VO LY R—/LEBL
Bk (L7 4 /Lb4h) 1220°CTS HRIRE LD, TO%., XM 1 /v 2T ER IR E & A

DLr7 4y 7R (FBE7 4054 1220 HERIE L, WK TS 728, REiEEAo K7
AU xb (L7 VAR KREHRIZ 1 53R0E L H AR S 72,
[ gk

X7 4N bZFRMT 4 NVLHT Ty Xy B A% ) GT-X900 (EPSON #f) (& Tt
2000dpi THEAHL Y | TIFF R CHRAE L (Fig.5-3) . #1F L7- i & mi{g 4L >~ ~ k Photoshop
(Adobe 1) 12T, 8E > b, ZL—RAFr— LVW{RIZEH L 77,

Photoshop #LEE X AU 7= & X E{QULEE Y 7 k IPLab (Y U =—3 3 VAV AT Atk) A0
TN LIz, BBEE L THWET VI AT =Dk, ThENOEMEZ A RO T
80x80pixel DFEIK (Fig.5-4) |25 F 12 iR oL MRl 2 i B OO 770 BIEICHE L, R
fFL7-mig A L, TR — 7 2RI Lth, E#E2 7 L— AL CERLE T 72

(Fig.5-5)

IPLab ZFH LIREE 77 7k L7, 77 7 HEif%1X Image] (National Institutes of Health,
NIH O#Eff3 27V —Y 7 8 ZHWTHIT L, FBEANT A —Z ZH7H LT,

BoNTZLOD ) HLEBEME T A —43 2GS, 2GS/D THh V. =GS 1L HHHE X #
EEE LI BT R EORBICIS T 2 B REARIIEIEIC, ZiE KEHE D Tk L7z =GS/D
IR E I ORI/ DH, FT2, GSmin (ZREFIEOE S O 2 557 & BHE0Y X & BHE L
T BT ORI M 3 5 72 D SE B IR OFRIRIZ . GSmax (ZVEE #1 R b X #ROHE
IS BT DIETdH 5 72D BB B OFEREIZ, CTI (Cortical bone index) [XEEH 2 X M4l
it LB EHEOREL NEBRCR LB TH L OB BFHEEORIEIC D, /T A—
ZOEHIILLTD L 21T o7,
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BERENRT A—H 3GS/D
GSmax = (GS1+GS2) /2
FEEIES CTI=(d1+d2)/D

2R AEGIALOWRED 7T TR O 15 Y &L TSR Lz,
© KRERHEEROME
INERFER O A ¢ & 5T 60x1400pixel D FIZOMEE (Fig.5-6) (25 115 BI{RIRE
DITHN T vy NEITWT 7 7L, EREXE Q 777 LTHR R L, Y #iD&/
EZ 0, BKAME%Z 1212 L, £D Y F 7% Photoshop (ZHE 0 )7 (Fig.5-7),
RTA=BERMT D2IE WEBDO Ny 7 7T 0 R 12D 7 7 7DOSH By
HTCIERBRZ S DD A EENFva, b L, Hffab DA c & L, EH# cb
D13 %Zde & L7 T 7 THENEDZ ZGS & L72, d, e MbThENTERE T
AL, ZOf%ZD & L, =GS/D #H i L7- (Fig.5-8).
@ KREREEE DR ORE
RBRE s A B3 & R KT IR o 7o il 2 BIE T 2 7201, KERE O T o2
H L7z 2 2OHE45 a. b OH 50 100x1000pixel D= HFEOMENL (Fig.5-9) (25 5 #
BIREOITH T ay FEITWT 77k L, R-ERE Q /7 7L LTERRLE, Y #l
DEF/MEE 0, K% 1212 L, ZD 7 F 7 % Photoshop 125V )72 (Fig.5-10),
INT A= ERHT DL WEMED ANy 7 757 RERRS ol "= T A~
LT T TDNE ERD G OIEERE G X LD L REFNELa, b & L, Hiftab &7
77 CHENTEBE S % 2GS & LTz, a, b L ENENERELE, D2 RKDOTHE
MAEREATEROEZI A D & Lz (Figs5-1), WIZTZ70H 1 B —27 L§2 8 —27 )
LEMRAGIE, EHgab LOLEETORIEZZNZIGSI KUVGS2 & Liz, &1 E—
Z7EH 2 E—7OMT 1 FRWVENOEA LB EERR ab L OZRETORI %2
GSmin & L7z, BEftab EDa b1 =7 ETOREREEL A, H2E8—7 bbb %
TOREEYR d2, TOR% d3 & L (Fig.5-12) . 2GS/D. W NC GSmax, CTI Z & L 7=,
@ RERH T oHlE
B OWEFALE LT 150x150pixel DM O, Ny 7 7T 0 ROBPEEALE LT
150x1000pixel DR IO (Fig.13) ([Z& FM D BGIREDITH T vy &7\ F
7L, BRERE Q /7 7L LTFKR LT, Y MIOF/IMER 0, FKfEE 12120
FNFEND T T 7 % Photoshop [ZHE U 1 7=, (Fig.5-14 (@) (b))

RTA—=5 EFHT IE, KB FUROMERE O IXE 2R HE L T2 720
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FROFETIE ANy 7 7T REFIK ZERTE WD, KERE T 5O W E 55
(Fig5-15 (@) &N\w 7 77 v NEEMT 72005 (Figs5-15 (b)) OFHEENT
A =B ETNENEE L, Fig5-15 (@) THONZEBENT A —21 5 Figs-15 (b)
THONTZBEENT A= 2| & XN e KRG TEOBHEENRTA—L L L, £7
Fig5-15 (a) OV 7 7 OMOLNNHEMEZ TAL, YHIEDOEAZ DI &L, /77T
FHE NI DiEiAEZ 2GS1 & L, =GS/D1 2R L=, £ L C, Fig5-15 (b) o7 Z
TDONH ERVEHSIIERRE S &, RO REENELa, b L, BRETAL,
ZOWEEZD2 & L, a b & 77 7 CHENLISZ GS2 & L, GS/D2 #HH L7z,
Z LC, 2GS/D1 75> IGS/D2 % 5[\ 7= b D& KRG OB HEE /ST A —4 SGS/D &
L7,
@ B LhORE
H'E D TFIZ 150x800pixel D& DOMEL (Fig.5-16) 28 Fi1 5 BB E DTS 7 1
v hEATWI 7 7L, #RBERE Q7 77 LTRR LT, YHIOR/NMEEZ 0. &K
fE% 1212 L, &£®DZ 7 7 % Photoshop |21 V) 1772 (Fig.5-17),
INTGA—=ZEFHT HITIE, NV T T RERT2OIZT T 7ONE ER Yy %
a, bl LETNENEMREFINZ, BEtab OFEE c & L, £ I b4~ 40pixel (BiE
D) IZ&EENDEHOEIEE =GS & L, =GS/D #H M L7z (Fig.5-18),
4. HFHQHE
Hat L JMP 14 (SAS Institute Inc., Cary, NC, USA) % H\ /=, BERIDOZEDOKREIZIE
student D t 7 E %, AR O LEZIZ X Dunnet D2 B LR E 21T - 72, HIEE O HERE D AT
PEOHIE AT SAEINE BT 24TV, REAFHEOAEMHRIC I VB LTz, B, &2TO
e FHA BRI p<0.05 L EDT,
5. EBREWIOEH
AREERIT, AAROTYOZHE KR OERICET 2EE (EHE 105 5) L ERIHY L
R OGRE I N E R ORI BT 2554 (57R5 6 5) O, BERT A N7 1 hE-
TAThiv,

V-2-c CTERICEDEMRITICET 5 ER
L &%
3 HIEIO Tl & O, Ak Wister REEZ » & (KE 130g, BOABILVEEA) 27 &
Lo BT Y o 7YEIZ X o T Fasting £ 6 PT, Control Ff 5 VCo> 2 BEIZ571S 7=, Fasting FEIZIE

FERBHIATR 4 H oML AR L, £0O%, 10 HRIORIEH 23%E Lz, EBSMLzEL T
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H K& L, Fasting #EOMEREIM Z RV CAEI OIS B BEIRE Lz, MFILl1 r—
IZoE 1ILE L, 12 KB OHREY A 7V CRE Lic, fEHIEEMEAE MF TH Y | SR
B Table 5-3 |27k L7z, (R, fEA&E, E/KEIEAREEZITV. XM CT R 1T Figs-19 (2
ATRLIZEOIC, ANEERNMZBL T2 A, T72bb, ERFAKA.2AB. 408,
6 HE. 8HH. I0BH., 12BH., 4 BRHIT- T,
2. X CTHEIZ L 58HF

7 v N ORBLEI 1T ST 7 BEFTfED SN-487 A FRIEE (Fig.5-20) & V=, & D)
TEIL, mfg e, i FHAUR Air, JEE 0.5~50/min, fEME+5%. WAL Y 7 VT > D
REIZTT 2Tz, 7 v MERREEAR v 7 A AT 3%A Y 707 o i 2L/min (& CEARR
Wi U7z, X ARIBER » 7 ZANTO 30 3B OE 1L 2% A Y 7V > HiiE 0.20L/min T
PRI A HERE Lo, X MR CTBREIZA ST v b A7« A4k G, HAR) LCT-100 & X # CT
HEEFig.s5-2) & AV -, B2k, X &R X IHR-50PC, EEE 35.50kv, EER ImA O E
WCCHEE LT, 7y a7 VAT LIZAD Y NE# A Fig5-22 (ZxLT2, 7 v MEATE
PO THRIE ATV, BABRIE D & KERE OFH TR £ TONRE A 1mm & TR L. 5 2 BEHED
OHEAMHEE CEETL= U T (Fig.5-23) O 18 e Wifgmitg (Fig.5-24) ZEAH L. Mg
Fric Wz,

3. BREOMEREOHER R & HEMAIE O FHE

WREIZAD Y NEHRIZE T 5, BEEFEFEE AR OB FinE T2HE L7z (Figs-25).

F I NERHEOFREFHNE X B A 4 » #4755 second lumbar vertebra (L2) | third lumbar vertebra
(L3). fourth lumbar vertebra (L4) DA (vertebral body height) & HE{AE (vertebral body

diameter) Z & L, L2~L4 O % 2 O (RO REHE S & EHER & L TRIE L7z (Fig.5-26),

B AT

X B CT I L 0 BN WEEGR T — 2127 v —4 Y7 b U =T Ver30 (HXLT7 0
AT 4 VAL Z O TG ARAT T AT o 7, BHELER A K X T2 T v N OB Eig %
Fig.5-27 \Z/R LTc, HOZU 7T RREE., HOT U 7RG 2L Th5b, Xt CT ik
foTHonrzeaToWEE®L Y 7 F Y =T ICHERE S %, WEEGE IR S
TV % ROI (Region of Interest) % fiff| PRSI/ &7 5 & 5 FANTEIE LREE L1
M 2 e U, S50 % SERL L 72 5 W iR 2 SRR ISR L. 2B &% (mg/em®) . 2
HEHEE (mg/em®), MEHEEE (mg/em”) ZHH LT, 72, BOFOERELE LT, #iFic
KT LS R I/ M _RE— AL K (mg - em) &R CIICKTT 558 283 Wi ik
ME—AL b (mg-cm) ZHHLE,

BHEE (mg) ORIEX, 7/VIE2X—RAL L2 PHA201 &Y 7 > b AZHHEL L X
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FRREWE LTz, 77> FANDREEI LT MY B E X BB & ORI ERR & (FR
Lo BE U725 Mk~ S5 DU MEHE £ C OBV B 36 K ONERE X BB IR L2 T
LAY EE L URREELRDT,

VHEEEE (gem®) OWUEIL, mEHZY OFHEET 2O HEEE (bone mineral density:
BMD): L TR L, AW U Mgk (X BB TR > 72 &) 205 7z X #lifgic
NI B ORFEEL LTz, DXAECTRINLIFEEEEEICHLTHHDE L,

BEE (mglem’) OWEL, FESHZVOFHEEE LT LL, BBEZEHRTSICX
FP. BB CRE SR E RS LORE R ) 7 & SOt L T2 Ok O ik
FaRz, BRE, “= U 7HEE x 2T A A ORRMEE L TRz,

SEEE, REEEE, WEEEIL, BAOBEEEY RO LN EETHR L CRAUC K
DRI,

KFE (em) =3S () xd=d=S ()
BEE (mg/em’) = Bz (mg) + WEHEE (em®)

REEE (n) ORIEIT, REBOESZEL, ®AUTIvEL L,
EEE (em) = FEEHFE(em?) / B -5 )8 B (cm)

Wrii RE—A > FEBEH U, Wi KT — A > MIFIcd T amE 2o L, Wil
WE—A L ROMERRKEWVTE, HFICH L TN EE2ET, BHOBEREICK L TEHO
HOZEDEMN OO () 2B L, HEEGRZ I~ L. RSV EH LT

Wi —kE—A> bk (mgecm) = [ (') x (r’) xBMD dxdy
BMD : {KfEE &L

r’ HLEZBAER (Pardh) 26 OihkE
ZDORE, BEOE L% 8 BOMEXA2EZ CHIE _ZIRET—RA L RO, FOR/IMEE
%m%ﬁ:&%—%ybkbfﬁb(mﬁa@\&ﬁKJDEMLtO@ﬁ rOEHIZLLT
ORTRDT, BLE (X,Y) &L, TOFE (x,y) Ok, BLEELEROAE

WA LTZECH D Z & & T (Fig.5-29).,

I(tanO)xx; —y; —tanOx X, +Y, |

rr=R,=
Jtan0 )* +1
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Wi —RMEE— A 2 MIR LK T 28I EER L, EARKIVITZE, RELICK L TH
WIZ EETT, BEO—oOmEEBIZH L T—oDr 2B L, BEZ O r T AiEER- R
TRy L. I X EB L2 (Fig.s-30),

Wit —AE— 2 b (mg+cm) = rxrxBMD dxdy
BMD : (KFEEHE
R D LD O R
B, r OFRME L FORXTRD -, FHMOELE (X.,Y).
ZOFHOIE (x,y) Z7T,

r= =X, F+ (v, f

5. wuEHAE
MEHLFRIT JMP 14 (SAS Institute Inc., Cary, NC, USA) % v /=, EEEDOZEOREICIT
student O t #E AT > 7o, MIEEDHERE OFATIEOHIETIZ AR IIE 53 BT 2470 22A.
EMEOFEMEIC I VAT LTz, b, SGEHAIAB/KIEIL p<0.05 L EDIZ,
6. EEREM DI
AEWFRIT, RIFFSITFEIMRRE BRI KRS KRGS 23-28) ST, Kbz
KRF¥BLOHAROHY) OEHER OE PRI 218 (A 105 5) L EREY OEFER D
PRAE I ONT R ORI B 2 5L (B8 6 5) D, BMWFERTA R 74 L 1ZE-> T
nirc,

V-3 #ER

V-3-a INTT LML ETREICEY 5 ER
1. A=
fABEMEICRBIT 2 BREDOE(E Figs-31 I8 Lz, WICHEBFEOE A &N IEHEEIED Z
WLV HBREVDIIZINETOME W E—FHL Tz, HEORIIZETORDOT v F THR
MICEEENHENT 2 Z RO L, FHBIZY AT Y R EHR LN LB EOHEIMIFHE
T 52 ENRD b, (KEE(L % Fig.5-32 128 Lic, MaRFIXAENRO L TnDH00,

FERHFHICE > TRENEE L TS Z RSz, WERK TRAICIT 2 KEIT Control
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HEDS 362.4+22.0g, Fasted-early #£75 379.5+73.4¢. Fasted-late #£1% 343.1+21.9g. Fasted-early &
exer fif TlX 372.7+18.4g, Fasted-late & exer B TIL 355.3+13.0g TH Y . KREMICH B2 KE
EITRD NIRRT,

2. AT T A

Control BED BT DAV T AWINZR L BT O v 0 KAEFE &% Fig.5-33 IR LT,
fiil B BR AR IC I T 729473% T o T T D Vo 0 DRIERITALR & L B IR x 12K
T U BB TR 51.846.1%(272 o 72, BT D T v2 0 LT BT E 21 50.246 2%
Tholzbon, fEMFE & BITRAITHEML, 16 HHIZIX 602£79%Z78 7=, F D%
36 HHE TEOMEZMER LIS RA IR LT E | fERK TRICIT 47.2454% & 78572,
Fasted-early #ED HMTF DL ARINER & J3T O AV 0 LT &% Fig5-34 (2R LTz,
BT OV DRIGERITHE & & HITIRT LR, BB H OMfR%IC 79.322.8%, F
8] H OFERETEIZ 69.8£6.9% &, HFIZ BF- Lz, BT DI 0 DIFREEIZ DWW TITHER
FIZADNT VR EIeo T, Flo, AT OBy AR L [FEE, faEo ) Ay
» RIS AT, Fasted-late FED BT OB 7 DRILER & BT DAV o KRR B %
Fig.5-35 IC/R L7z, AT OH 7 ZRIERITEH 36 H H ¥ Tl Control #f & [FIERIZHER
L. #BZIIZY AT FEeBR LN =R EARA OGN, AT U e &
ICBON TR TIZAD AT ALY | BB ERENRD bRz,

EEECR T 2 BB EOZLE Fig.5-36 IR Lz, SHEHROERIZ & Hr> TESRDIC
HBEIES T MmN R b Te, £, FHEAY7R A L LT, Fasted-early & exer # & Fasted-
late & exer FED WAL AR ORI R & BB ESHINT 2 Z ERRD BT,

Fasted-early & exer TED WLMTF DI /020 LI & WLaNF D 1w 0 LT & % Fig5-37
(27~ L7z, Fasted-early # & Il d 5 & fABERPEIZBWTOENT O I D APINERIT
M TIZZFEROMEZ R LTV e, 8F 36 H H LARRIX Fasted-early & exer FEDfE)S Fasted-
early FEOME LV & 5%~8%IE EEVMEZHER L T, £z, AT O 7 AT EID
b [FAEROFER D H LTz,

Fasted-late & exer FEDNT DAV 7 AR L BT O AV 0 LT &% Fig.5-38
IR LT BT DI DRIERIT RIS WD UL THER L T, S BRMGEEL Y
FHL. 8 BB 16 HE TIIK 80%DEA R L TLVESITIKET L, fE 36 A H TIEK
65.7+38% Chr o7z, HEBED I NT L FEHETH Tz, RNTOI VT LT E D
Fasted-late £ J2 0 & & IZ@VMEEHER L T,

3. BRRE

KEEH OFE S LB ER4 Figs5-39 IR Lz, WINLEHMICEWERD D Z Lid Tk
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Motz LU KRERB RO T AERBIZ-OW T, Control #£0) 151.3+18.6mg (25 L,
Fasted-early (3 116.42212mg & BEZE /2R 23538 7z (P=0.0038), 7235, Z DO ORED K
BRE DV NE A BN, Fasted-early & exer #ECld 131.3+14.6mg, Fasted-late #f(Z
136.1+12.2mg, Fasted-late & exer #£1% 155.7+11.7mg T& ¥ . Control #f & DHE L EILHRD 5
7o 7= (Fig5-40), [AERIZ, KERE ORWrREL -2V T % Control FED 14.57+1.07kg (25t
L. Fasted-early #£TiX 12.4120.90kg (P=0.0036) & HER{K FHAFD LT, ZDOMOEEOHH
IWr5d BE |2 DU C I, Fasted-early & exer £ Clid 13.25+1.02, Fasted-late £ Tl 13.35+0.77, Fasted-
late & exer f13 14.52+1.18 TH V| Control #£ & A E 2 ZITRD b -7 (Fig5-40),

V-3-b  ERXBRERIC K S ETICEET 5 ER
1. AERCERERE. #EKE

REOBE RS RO R OHR & Fig5-41, FHIE% Fig.5-42 |27 L7, Fasting FEOKE
TR 2 BH. 4 BHEE HEROPELZZIED L, BREBHIC X 2EREOERIIERE
Mo Tz, FHMEIZTEH#LT S &, Control FEIZFEERBALAIFIC 118.5£7.7g TH V. 2 HAIZIX
129.0+4.2g, 4 B HIZ(E 139.8+5.0g LIEFRIZHAIL, 10 H AITIZ163.7492g &2 o>72, —7,
Fasting 13 FZBRBAAERFIZ 123.5+4.0g & Control #f & DIEREZEIIA LR Do 7203, HERE LT 2
HHIZIE 106.1£2.7g, 4 H BIZIE 90.7+4.6g LB ITHA L, EREERICK Y BEEIZA LN
Lo, \EH 6 ABIZHIZH 10 HEHDKED 138.5+12.3g & Control FEIZHLTH AR
< (P=0.004), FERBALEE OWE H OF X TIZHEW T Fasting BEOREIIHREIIKMEZ R LT,

BRED 1 HY 720 OFEREAKE 100g H720 TEH L, #EBID L O % Figs5-43, F
P B % Fig.5-44 (2R Uiz, P CTH S & Control BEODFEERBALA 2 A R 0 -8 A 81X
94+20¢g TH V| 3-4 AMOPHEARIL 10.220.6g, 5-7 A O FHHEARIT 9.84092. 8-10
HEOEHEREREIT 94£19g & 10 HE OB EIZE(RIZ/AL 0 572, —J7D Fasting #£ TiT 4
A OMEZRT, FEHORYO 3 AFEOFEEEREIT 908232, RO 3 AHOFELER
#1X 109+09g £ 721 Control # & A ERAZ AT HOTIIRN ST,

BHED 1 HH 720 OB EAIKE 100g H7-0 THRH L, EEBIO L O % Figs5-45,
Y8 & &% Fig 5-46 |27~ L 72, Control FED HEERBALG 2 H M OB AKEIL 11.9+22.8ml TH Y |
DA D BRI 2 2 kiX A2 b > 7o, — 77, Fasting BEO#E R 2 AW OB K &1L 10.8+1.1ml
THY, Hif 3-4 BRI TIE 6.0449ml & KIEICIEA L, Control BEICH A~ EICKELZ R LT

(P=0.029), EEMHIC LV EKEITEHTHENL, BEEHOREYIO 3 HFTIE 14.6+1.8ml
(P=0.0043). & ® 3 M DOFEHEKEIX 14.122.6ml (P=0.0053) & W33 d Control FEL Y &

iz R L, AERZENHED b,
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2. FBERTHORBERROKREEER

fABER THOKIEROMREEZBEERT DL D% Figs-47, TEME% Fig.s5-48 (27 Lz,
Y C T 5 & Control BED KR E K 1X 2.4240.06cm, Fasting #£13 2.28+0.02cm TH Y |
Fasting #723A E I KfEZ 7~ L7z (P=0.0014),

KB EREOMEREZMEART L OH D% Figs5-49, ‘FHE% Figs-50 (R L7z, FHET
Ee#d% &, Control #£1E 0.63+0.04g, Fasting #£1E 0.5720.06g T& ¥ Fastting A7 10% 1% 1K
WMEZ R LTe S 7R 72 TIR R 0272 (P=0.082).,

3. REFBEEE T A—F

POEEBIE ST A — 5 T % GSmax DRz ik Z & Db D% Figs-51, FHE% Fig.s-
52 1205 LTz, BREOB IR DOHERR IR & R EBENIRED iz nso 7z, FEERBRAGRFD Control #f
@ GSmax OFEJEIL 1134234 TH Y, 4 HAIZ 1154240, FEH 3 BAICHZ2 7T HAIZ
1% 1142450, [FEEH 6 H HIZH72% 10 B BIZIE 114.6£58 & EBRHIMAZEL T, 1FEALEE
LIZH b e o7z, —7F . Fasting BECTIZFERBALAIEIZ 1134458, #EA 4 H HIZ 114.07.1,
EEH 3 B BIC 112.7+4.5, [EEW 6 H BIX 117.1£7.0 L HaRE L, KB THEC Control £ L Y
bz Loy, SZERBASA 4 BE MG 10 B B OWBEM OB ICE B R EITA LN -
72

GSmin OFERZERT L DL D% Figs5-53, FHMEE Figs5-54 (IR L1z, KREOAEED
HB % L35 & Control BEITHINMER Z 7~ L, Fasting BEIFAERIC K VIR A 2R LT,
FERBHAARF D Control BEDO FHIMEIZ 710274 TH Y, 4 AHIZ 77.0£70, FEEHI 3 A HICHT-
%7 HBICIE798+8.6, FIEH 6 HHIZH=2 10 H HIZIT 81.8483 L B0 7eliMA R~ L
720 —J7. Fasting BEITZEERIAAMREIZ 73.025.8 72 - 7= fliaMaf 4 H BHIZIX 664482 & Control
BECIENTHRICIEME AR Lz (P=0.045), [EHEH 3 H HITIE 68.2+5.8 LA 2R~ L,
EfEH 6 A A T3 744478 & Control B L W KEA R L7223, BB 4 RA5 10 HA IS
BT % GSmin OZALE K OWFER OHERBIZA TR ETFRD S Rino T,

BB EREOREBEIRT E O D% Fig.s-55. FHE% Fig.5-56 (I~ Lz, BRI
9% & Fasting BF CITAERARIC K VIR TEEAZ R L, EBREHZICHEMEEZHE T 5
KA BLZE S 7z, Control FEDFHIMEIE, EBRBAIAKFITIT 025320025 TH Y, 4 HHIZ
0.280+0.016, 7 A HI% 0.277+0.024, 10 A HiX 0.28320.020 & . A% 4 A HLARRIIK & 228808
B L=, —J5, EBRBILAREIC 027040012 T®H > 7= Fasting BETAER AR 4 HEIC
0.235+0.025, [AI{E 3 HHIZH7=5 7 HE TiX 023620015, [BIFE 6 HEIZH7=5 10 HHIZIE
0.262+0.009 & #EREEAMHIC KD ED LEAFHE IREAZHERE L. A3 A HLRRICHIE

i zm Uiz, Wt clbicd 2 &, M4 HE (P=0.0058) |Z Fasting #E3 A B K (E 21
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L7223 LB 4 A 725 10 B BRI 2 BB HEROZ L EX MR ORI B E
TERD bR ho T2,
4. BERENFA—F

FEERBAIARF OHEE R T A —2 % 100 & L1z & & OE{LE% Fig.5-57. Fig.5-58 [Zx LTz,
FEBRIII 238 L C Control #EOKBREEEIL 4 HEIZ 104%.7 HHE & 10 HIZ 10.7% L HEE L
7o KERE B deiT 4 A HIZ 102%.7 A BIZ 105% (P=0.0052) .10 A H{Z 107% (P=0.0004)
& FERBRAAIFICLE A BTN L7z, KERE TomlL 98B 4 B BIZ 112% (P=0.0065) & &
FcHEm L., 7 B HIZIE 117% (P=0.0002), 10 H HIZ1% 122% (p=<0.0001) & M LT 7=,
KERE ESECIE, 4 BIZZ 3 72<, 7 HEIZ105%, 10 A BIZ 107% EHERE LTS A B 7075
T HDTIE o7, —Ji. Fasting BRHZHIETNL Z L ITHEBEDRBED /RS2 — 38 -
Too RERFHEEh IR 4 B HIZ 98%. BITEH 3 H A 101%, [EEH 6 H HIZiZ 105% &
HeR L RERBITR 6N hoTe, KREREEEITHER 4 B BIZ 107% & N2 R Lichs, [\
713 B BT 103%. [EHEH 6 A B2 95% 2B L7c iy, ARRED 273 6 0 Tldd
ST, KEE T3 4 B HIC 82%. [B11E 3 H HIZ 97%. [E818 6 H HIZ 115% & #:f L=,
& Rt 4 B BIZ 88%, EIfE 3 H HIZ 99%. [EI{E 6 H HIZ 107% LHERE L, FBRBitA
RRCHARFERELZBO D O TIXRroT,

KEREFHENC BT DEBE/ T A —Z —OEEROHER % Fig.5-59. FHIME4 Fig5-60 (T
R U7z, EEBIZEUNTC, Fasting BElT Control H#EE [ U L 9 12 4 H B £ THEINT 523, 4
HHELAEIIE T LI 01T & A EEIL O 72 W MER & > 7=, Control D F-HEIX
BRBHAAREIZ 62.5+5.7 TH V| 4 HHIZIF 648456, 7 HHIZIL 66430, 10 H HIZ 66.9+4.5 &
FERCHNTIM L7z, 77, Fasting FEITXFEBRBAAAIFIZ 64,0564, #ifr 4 0 HIZI 68.1£5.6 &I
ML7z23, EHEM 3 A HICHZD 7 HHIZIE 65.7+54, HHEM 6 HHIZH/-2 10 HHIZIX
60.4x4.5 & JEA L, EEHE THRFIZIT Control BRI THEICIKEZ /R LTz (P=0.041), FBR
Bita 4 A HG 10 ARICBT 53T A—F OZE{LEZ R LI & Z 5 Control B 2.1£3.1 12
%HArmmgﬁwﬂﬁx~&~Mka0aﬁ%mﬁwﬁﬁéﬁbk(&ﬂmﬂu

RNRA i o i HEEE T A — 2 —DERI DR & Fig.5-61, 1l % Fig.5-62
{27 L7z, Fasting FEOMEARBNZBWTITHEE 4 H B TR T AEERH 25— T, BIEHIC
Ao TR T DERDR B 5 72 A ER A DT, EHE T3 % & Control BEIX, R
BRLARFIZ 780428 THh V| 4 HHIZIZ 794434, [EIEHI 3 HHICH/=2 7 H BIZIE 822447,
10 H BIZ1% 834444 & BRI 208 U TR L7, — 7, Fasting BEILSEBRBHAGREIC
77.0£3.8. #if 4 AHIZ 75767 LTV L, BEH 3 AHICHZS 7 B HIZIL 7774 3,

EE# 6 BHICH-5 10 HHICIZ 80.8+49 LN L7-, EERPHLG 4 HHEMS 10 A HICHBIT
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BHNT A= O EE I LT Z A, Control #£Tl% 4.121.7, Fasting B£(X 5.1£39 TH
V. BFERETRD NPT,

KERE Tz BT 5 EEE T X —2 —OEEBOHRS % Figs5-63, FHHEZ Figs5-64 |-
/R L7z, Fasting BEOEAERNC BT 4 A B T L. [B[fEH 3 A B CERBAMAREDOLL
fHE TEE LA, BiEET6 BMZE LZEENFELEZ—F T, &4 HETHED L
Ttk FEBRAETREE CREITE LV MERZ: SIERIC X 5728037 H a7z, Control HEOFEIEIT,
FERBAIAIFIC 82.545.6 TH V. 4 HHEIZ 92154, RIEHI 3 HEIZH7-2 7 HHIZ 96.2+4 3,
ElIfE#H 6 H BIZH725 10 H BIZ 1004+6.9 & FE0NIHIN L7z, —J5. Fasting #HI332BRBA 4G
FIZ 853458 TH o727, #ifk 4 A BIZ 69.9+4.3 & 2822 L, Control BEIZ L~ THEIS
RVME & 72 572 (p<0.0001), [BIHEHI 3 HEICHT7-25 7 HHIZ 823109 L[A{E L., [A1E# 6 H
HiZdH7=2% 10 B FIZIZ 97.55154 L HIIN L7z, EEBALG 4 A A5 10 BRIZEIT 557 A —
B DI E A g LT- & Z % Control B 83+7.3 1% L. Fasting BETIE 276127 TH Y,
Fasting #£D /X7 A — X OB ENPARICKE o712 (P=0.0097).

JEB LI 351T BB BEE T A — & —OEER OB % Fig5-65. XML Fig.5-66 |27
L 7=, Fasting BEOEARBNC I W TITHER 4 H B TR 208 BREFEBEICK > TEIE LG,
B4 1 6 A B 21X Control # & [F% = THUE T A, BEM 3 ABICH-5 7 H H E TH
MU, 7 B BLAREICIEE Ligw 22 & -7, Control BEDOHER 2 EIMECTH D &, E
BRBAAAIFIZ 76.623.1 TH Y | 4 HBIZHIZTZ(IT/e< 76727, 7 HHIZ 80340, 10 H H
(2 81.6+4.8 LHIIMUT=, —J7. FEERBAGAEFIZ 724429 T3 7= Fasting #E1%, #fr 4 HHIZ
63.7+4.1 & KIEIZEA L, Control FEIZHEA~FEICEMEZ R L7z (P=0.00013), EIEH 3 H A
Zd7=25 T HHEIZ 714483 LIRIE L, EEHE TIRAIZIZ 77.027.1 SN L 72, EBRBRLA 4 H H
1610 HEIZET 537 A =4 O &% g L7z & Z 4 Control £ 6.4+3.8 (2%} L , Fasting
FETIL 1851104 TH Y | Fasting LD /X7 A —H — DAL ENHEIZKE D> 72 (P=0.037),

V-3-¢  CTEBIZ L B BMEIICBET 2 KR
1. &8
il B WA FIZ I 1T 2 MO R & & FEBRIIR T ORI & & % Fig.5-67 |27~ L 72, Fasting ¥
DB Z B L7 B OF A& ®iX Control #£4% 18.7+1.4g Td > 72D IZx} L, Fasting 1 & 11.9+1.9¢
EABEICEWETH 7= (p<0.0001), UL, ZOHEAHEML, FEH 6 A HLEIC
I% Control FEL Y L <ERET AN A O, 2FEFHIMICE T 5REBAEIT Control
FEDY 266.9+19.0g 12k L. Fasting £l 190.9£10.5g & AR IRV MEA R L7z (p<0.0001),

2. EKE
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BHEOEIKE L 2AEHIM 218 L TOREBAKEE Fig.5-68 (77 L7=, Control #DEKE
VBB IR 238 L 21.0~40.0ml/day TdH>7-, —J5. Fasting BEOFKEIX, MR+,
ez L, M3 AE (P=0.00026) &4 HH (P=0.00049) (Zi% Control #EIZHE~TA
BIKEZ R~ L7, LarL, BEZHG L7 A O#KEE Control # XY b ARICHEL R
L7z (P=0.0098), BRMNZHD & EERRE LS, BI L OBKEIC—EOEHM®H D
DU ClE72n otz 2FEEHIZE L COMRIEKEIX Control AT 432.0446.4ml, Fasting #f
73 340.8+48.5ml & Fasting FHEOEKENHRITEM TH -7 (P=0.0061),

. FE

fE 14 BMIZBI 2 KEEOREE Figs5-69 (278 L7z, Control R A |3 FERBHAARE
132.0+4.9g, EERKE TREICIE 249.0+154g &l H FHMI 2 08 U CERICmL <z, —
J7. Fasting BEOHERE 4 H B OMREITERBALERED 1314445g 725 90.6+3.6g & B (2
L. Control BEIZLEARAEITIEKIEZ R LT (p<0.0001), & D#HOESFAIC L 0 (AEITEGH
IZEE L, EERBEAG 6 HE MG 14 HHICBI 2 IRHEENEIX 8332150g TH V. Control
FED 640157 % EEI 72 b DD, FERIE TSI T DRHEIL 201.5+11 3¢ & A EICIKEAE
RLIEFEETH-7 (p<0.001),

. R

R OHER % Fig.5-70 |27~ L7z, Control FEIXEEHIM 218 L TSI LTZ, —77,
FERFAAEIZ 13.800.23cm 72> 7= Fasting BEOAE 1T, #af 2 H HIZIX 13.86£0.22cm & 4
B3 722 oT2b DD 4 B BHEEHIIZEB W T 134250.17em KT Lz, EERBHLA 6 B H»
5 14 H B E TOEEYICI T 2HRBICHERETED SNRho 7oy, BRI TREOKE
I% Control #C 16.7+0.5cm, Fasting F£C 15.7+03cm & AEZENRO bz (P=0.0015),

. NEHER L B

5 T IEMER & o S EHET & S VUNEAE R A E L, OB A Fig.s-71 2R Lz, [EIRE
&0 RO fAFWIRIH O Control HEDEHME S OGN 0.086mm/day |ZxF L, Fasting #ED
FEHE T OBIINZRIT 0.077mm/day & A EZ 2K -7 (P=0.0050), L2>L. EBEBHAAE 6 B H»
5 14 H B £ TOEEINCE T 2 2L &L O OB ICA B L 2ZITRRD Hiud, ZERE T
IRF OO [T B O REERE = O S TR Bz o T,

o IEMEDE & 2 = NEHENR & S VUMEMENR & lE L, £ OB A Fig.5-72 1R LTz, [BlRE
M &0 SRed 7 5 E W D Control Ff O REHENE DA INZEIT 0.020mm/day, Fasting ¥ O MEHEDE
OEINHE 0017mm/day & A E R ETERO b, KBRBAth 6 H B S 14 HH £ ToRlE
IR 52L& K NMBEOHER ICA R 2T DR d o Tz, ERIE T RO EHENE OfE

Tl Fasting FEO F A EICKM A2 R Lz (P=0.041),
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6. REFE
FEBIEDEALE Fig5—-T3 1R Lic, REBEIZNEEE bIFF—TOMEHRE L TEBD,
MEFOHERL TR O o T,
7. BEE
FEE DRI Fig5-74 \Z/R LTz, Fasting BEOHE 2 H H OFHEEIL 268.2+10.5mg/cm®
& Control #ED 297.5+10.0 mg/em’ |2~ THEICEMEZ R L (P=0.0011), FEHAL 6 A H
725 14 A B £ TOREHNCEK T 220 &K OCHEMBICHERAZTRD o T,
8. &/IWIE —KE—AV |
BRED B/ INBTIRT —IRE— A > b & Fig.5-75 Ok LTz, FEBRPIIARIZ 0.5134+0.058 mg-cm
72 72 Control F£D /N H —RE— A > MIFERME TIFZ 1.49610.061 mg-cm ~IEANL |
[l ELRR & 0 SR 7= e/ NBFE kT — A > b OEEINERIT 0.070 mg-cm /day & EARAGIZEE N
U7z, 7. FEBRPAILARFIZ 0.550+0.054 mg-cm 72 - 7= Fasting BEDF/ N HE —IRE— A > |k
%, MR 2 HHIZ0.6460.021 mg-cm & Control #f & [FARIZHI M L7 0D, ¥4 HEIZ
0.621+0.024 mg-cm -~k L7z, HEA2 HHICH=D 6 HHIE0.632+0.038 mg-cm & 2
AHLOEIRHESE L, EREALEEENDS 6 B B E TORMEIX 0011 mg-ecm /day TH Y |
Control £ & OHERIZ B B /2 220780 b7z (P=0.0010), FEERKE TREIZISIT 5 Fasting BED
/NPT ZRE— A > M 1.09320.084mg cm Th D | BIEIIC & 7= 2 FEERBHLG 6 H AN S 14
A BIZEBIT 5 24L& IT Control # T 0.608+0.024, Fasting A Tl 0.462+0.057 L HEIZD 7
otz (P<0.0001),
9. B “RIBE—A b
Wi “RIRE— A > b & Fig5-76 (2R L7z, FEBRBIMAIAC 1.37620.135 mg-cm 72- 72
Control #DWriAl ~ AT — A > MIFEBRKE THRAZ 3.75010.127 mgrem ~HAI L. [EUFER
L0 RS- W R — A 2 N OBEINERIE 0.163 mg-cm /day & EARIIEEIN L=, —
FERBALAIFIZ 1.52120.167 mg-cm 72 > 7= Fasting FEOWrm —RBE— A > NI, #RE2 A H
{2 1.655£0.049mg-cm, #if 4 HHIZ 1.623+0.104 mg-cm, FEE2 ARICHZ5 6 A HIX
1.614+0.075mg-cm & HS L, EBRBALEEE) D LN S b 7=, BIRESR L 0 R 7=
Fasting 0 FEERBHAGERED 6 6 H B £ TOHEAIEIT 0.012 mg-cm /day T Y, Control £ & D
HRICHERE R ENRD b (P<0.0001), FEERE THRFZIS1T % Fasting #EO WA — KARE—
A2 R 280840237 mg-em Th V|, [EIEMICH- 5 EERBLE 6 BENS 14 BEICEBIT
254t &1 Control T 1.538£0.037 mg-cm, Fasting #f TI% 1.194£0.202mg-cm & A& (2072
2272 (P=0.0080)
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BOTHIEH TORDITELTRD biviz, EETH, JUKITE & iz, B (19:00-07:00) 12
BRI OBERATE NBE S 7z, BEIERNICERUSENEBM S, B2 5 & EBATEN IR
HELTWDHORbMhoTz, EEITEIO B — 7 1% 22:00-24:00 FHT I A B 7z, WAIH]% Fig.6-
3-A TR LT,

BAERLCEREIZOWTUIEKR I L OEETALNRP- T, ERICHNW 10 IEOEE
B L HOKEOWE B&DO VI % Fig6-3-B,C (Z/x LTz, FEErBRLG 1| A H OB R BT 4.2+0.8g,
K &L 4.1204g, 5 HEH OB R =T 47408z, H/KEIT47+08g TH Y B Z L 0E(kITA 72
molz,

2. BEMTEIOBRERILE Y X AEL

<7 A0 HABEEROABEK T COBBITEARE Lz, EEICE D Z=TED bilen
STtz EHEORERE R % Figo-4 (2R T, EEAUKIEE) & FEKIC, BHOIZO 8L
ERTHY, LV EITETH D Z RSN (Fig.6-4-A), KUROBOX {= {4 B &7 5 B
BT 1 HdZ 0 OFHBETTENL, B O 12 B T 100£34m, B 0 12 BERE T 32+19m
BEIL T e, E72. BEIOEEIEIT 1 B D 76%% 5O OK) 3 (570 LT/ (Fig.6-4-
B).

KIZ, Fasting BEIZF 1T DAEERARKEO~ 7 A OBEITE A E LTz, SRR TE) 2 —
V% Fig.6-5-A {2~ T, MR AMIFO~ 7 A TIIBETTEINTLE L, 178 U X AN DRAET
TS ZEMBE SNz, £, HBRATTHO | HOEL I EEEA ik L7- & 25, Control
REDS 132444m (Zxf L, Fasting B Tl 12224490m & 72 W A E | Fasting BEOTEEI A TLHE L 72 (P
=0.0077) (Fig.6-5-B),

WIZHE St~ 0 ZAOBENCE T 53E 2 & o MBS 27w L bl U 7= (Fig.6-5-C) .,
Control #f & X C, Fasting #f ClIEHBE = OB BRSNS L, [TEIBIZAT LI
THERRER 72 & OFEITE & 13— 2N RBECEENBIR S, ERFICBIT 5
EBR RSz, R, 20X ZiiEBIEaw o 3 ARICEEICETT5 2 L
DB STz,

3. OGS
4 A OMEAR % ORI OMBEBIZEIC LAVUIRR T REFAEANWEZENT, v/ =

BEMBICL DM BV T H MBSO RF T LIIBIZE I N2> 72 b DD, PFasting
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FEOMIZ IV TIE, MHFR I O YEIROMMAEAL R H O % A ORI B RO TWDHIZ B - 7

(Fig.6-6) ,

4. KB T L DB

BERETZ RS0 RN BC RS 251370 < L MRS, BUR. BUR THEEAR O ZEHE-CIMZE OIER & A5
e hoTz (Fig6-7-A), # U THERIC K 22 biFBE TE o T,

WSS ALARE 0 OBAMEEREIC BN T, 7 T A OSEARHIIN, R E O BRI, A0
KORE S, MR OMIRIZEGITRD b7 (Fig.6-7-B).

5. SRR EIRIC L DB

WHFEEICRBW T, ME FHER T, —HEPICEEOR AT VA 85T 5 =
EMTEDLN, B~V A TIEFAEHR TORAF VIGHMILIZE A EBE TE R
(Fig.6-8-A) ,

WSS SRR ESEIR I W T | HRRERE IR O R A F VI 2 8529 5 2 L 3
K3, MEEEZAM Lo~ U AT, [FEETORZAT UMz s L EBIR T
>7- (Fig6-8-B), #if~ v A CHEBILE SRR O G IEMIZRIEAR CH Y | Mk
~ U RV TIE, WS HRRIRE] & M T OB AE MR AN E I L T,

V-4 E%&

AR I TIE IAOBSAE AR I RIE T HER O BE P D120 | ~ 7 A% FW TR IR 1 o
BERHUKITE 7 — L LBETE 7 — | BIOMER% OB 21T 72,

KATHETH 2~ 7 ZTEFOTEBE T L KM OTEBLE L VWS - EOIEE Y XL Z2Ff-o
TWo, 7y MEHWEERTIE, BRERAVF =D ARET D EMOTREL LM ES- L,
HISEBESINT D Z LG SN TVWBAR, v~ 7 ATHEBEZ AN LIZARFERICBWT
b AR O~ TR & bYW SN D L O RITEINBIR SN, £, RERTITH
WBHR LB c L - T AR~ U AOBEHTEIR U A AR LY 5.2 5 )& D
WTEEHNCRER L7z R, i RII~ U ADIEE ) XA 2B bs e 5 2 &2 W iE Lz, MR
i~ U AOEE BT ICHINT S & &b, FENADOLELE LT, & ITBE (5H)
BREWTHREE T HBRPBE SN, RIEI~v VY AOEH &AM ELDHL 5T,
BRI TEN A B S8, Wb D [RE SN (Stereotyped behavior) & L < JTE S ® 2 Z & &
BT UTe, AR Y X 0% filfEd 2 8RR T $A2 X B I AR & Ol e sz 9 5
BRAREE (OWT NS TUR TEEZIATAET 2) DR SNTEY . ~ U ADIRHE Y X ANRZ1L

L7z Z &3P Th 2 0K FENCHRERE A Co et 2 " 2 b D& EZ D,
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EFLVRERE CRERZ) . MHESHEEICZEL KT L, WEGRETRTZLBH D,
Ty M EZIVBRZETEHET DL, KMBLOVNMRIZIBWT I =Y o FE ik
Ry ThbelLTuy R, A7 A3 )y T AT 7 FTA4NTEL ) —LT I D
ERFHNARTT 5 Z L BWE ™ S Tnd, & b Tl HHARO 79I Wernicke JMIE % 3K L
AMERBIC, EX IUHOALRVEROATIEMB I L TEY IV B RZ LR
BF, MRI TORMMET R TIEEEERZIC T2 5RFHIE4 & FLAIR [ifg Cifs 5258 572 & DKM
RIEIRAENRD B 0, Eiz, BTERE ORI A ERE & T8 Tl R EIRRE
ZRTHIRICE S T HHA NS WEIZ E RN ERZ (white matter lesions : WMLs) DA =17
DR e D ATREMEDUR ST Y, REBRO~ U A& Az 3 Ao A ERCTLE 2 ®
THOT v bEMWZERER L ARINEEOMEITIBEINT . HOREDORERZITH
T HMOBEKSIESNA 272, UL, WIRAIETRICE W T, MR O LR H S 2
RRKONTWEZ LD, MEMHZZROONRDNST2b DD R L > TRIMEE R
J& DOWESH (glycochain) HEIEC U U HEERERIZA & 22D A U7z AIREMEIZ R E TE 220,
MR L0 BE» D ORI 235G, BNICE 2 O ) a—F U R gii S,
7 RUBEEMICHHET 2, MHERRICITEICZ ) TR 7Y a = U RIS LTINS 2k
Mh, ZH LM77 Y a =5 0 OO0 IR ~DOB 25 S LIZAREELZ A5
nd,

Jibd ke 2 22 L 72 AR EBRRE SR Tl KB Yufa S 7o ik o YEBRAIBIZE o TR R LT B A
U7-AB b 2R D Z L IX TE e ote, L L, Sl TR UL ot
BHAIBIZE Tl Control FEIZFRD & AVTZ IR BRI & i 2E T 7 C DA A F BRI 7Y Fasting
FECTITHAT 2HEDRD bz, RSB CHHIMERTT EXTRE (SVZ) LERD
TALREIR CTh D HIREITIX, LWV = —a UPREE ST TWD, SVZ TREA ST #r
HEma—nm0E, R LD S rostral migratory stream (RMS) & FEEIL D B WRIE 2 & 5 I2H
T OWER~E BB L, B BRI L OFHRERISAIIIC /335 9, #iRIE < sk
FIHERINIAE (GCL) LB EIREIFT (hilus) OBESHEIK (Subgranularzone, SGZ) T= = —
17U NEA S 2, GCL ICHE) « /b L 19 B U 7= BRI A L, Vgl CA3 S8 T
TSR L T T AT 2 Z &IC kv, iR =a—m o & L TiEHENORIKIZHE
FOAEIND Y G MRS~ — b —TH D R AT PR E B P S Y (0 TS
IR (B R C U R DR ECER A D % A T VBB PRI A 5345 Z L Ak B, T bk
F=a2—nr ~ONEOFIBEEDIFEE A LT~ TOMIIZHE L TBHEZ RS Z L0300 -
TUN G 199200 0 REER T, Control FED~ 7 AT W THER BRI = = — o U 20w

TRAF UBERR 2 < BT A Z LN TE 7, Lo L, Fasting B CTldpr A F Bk
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DARRLICZ ER—HERSTNDONE LV, RKOMIIIASHOETH D0, it
BN 2—n UPIEERRET S L ORMAIE, RIS OS2 21 S5 AR ATHE
PEARIB L7289l TH 0 . #iD THIBRIEV, WETZ, RN KIET B ONTOR A,
MWZ LW RFEBRRIT, EHOMEENIMERICKRE QAN A -V 525 L L b
IABSAIALRR DR EZ L 2 2T 5 Z L 2SN L TE Y, MR NEERTEIE O B2 2 I K
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BVIE —@EEH OSBRI RIETHREEROELE b b IREtIcBET 5 5%

AR, EFORBITE b7 o TRREHN BT o T2 BCKSEHEE R L OVBRICs (77 Y
e m T T e A R E) 28 BREDRE L CREMGGNER & e o 2 Ex CiRaEICE
B O JEMEIG M L, AR U 7o AT BB OB S BRI L 7p o7z P Z b
Mo, ZOTHRRIENT DL IR TE, NENREME SN TETAZ 5D &
T5 IRERZIE] T HELNZ L 25)HE, fARICL->ThlEEZIIND [HRER
FE] WREL 7B —X7 v 7INTVD, WAEIZIEWTHEE O S ERIFRE LR TR
REEAE (34785 L. 1970 FEARCABEBUE £ CHE RISV R E B IR e & | i
ROZL OENGERABARBITRFEEORAFO LI ICZT RO LD LI IThosTND,
EROEFIREN BAF T 2 H, TiE L2 58008 E 5 EFE IR U7 BHE £
THRAETDHE RS TE, IBND LI ICMET HEERERON, —HAHEBIRY)
itk TaMictEN D Z L < BERICFEFEINLD LD B e AR RET 5
e, BERNBRNTEEORRESZHORNICH D, H T, BIRICEROIEREIAS A
T B i OWCK e E & 1338 T B ANE O SR MBUL LR 72 0 BT, M E Tl
BREASERRIIZH Y 2N 6B L ORFEFRIBRISER L7 EWERRRIC XD TRERZIE)
DFT- R REUAEE L TERSND KOs TE T,

—fRDEWTIEH Y 2. & MR O ZOR RN TRERZIE] (X0 & <ITEFR

WETLTWAZER DR TH Y | MEDERMELS 22> TE T2 TIEAMEIC S
IR D0 b D REMETH D, & ITHFLMEOERFIRBITEHEOR T2 HAT
B IFRICB T DEHEIEDORIE Y 27 Z@e, Eio& 0 BAOMNEZ G| & 236 b
b5, Flo, MR ORI IREIE I L O IR SR AEOATEEERDO Y A7 &5 2
bl an Ty, HHELMD EERZAE] OMBIIARANORFERBEZ T TR, A%
NTL D PHICHT 2B E RENWZ EERBBR LT LR DA, —fRICEE Lot T
(S FRE P RMEARICH D, ZOFEHEROBAMESE LT, REDAY v ME, BOK
TI~DOEERK, PER A~ OB, RSO 4 KT TRl Z>TWD Z LB LMNIZE
TG P2 Z OFER &P EFERCRB W CH AR Z I B DO F K ~DEH
NEEY, SECEHIBLATEHRERE TR > EECHM L T2 L BED H
CHELE DX v v 7| HIZ, RERELVE SRS RICEBWVTHD OREA~DOERE
REN B E D BER Lo T2 P, e, ¥4y NOERELZHRE LRIV T [/

FREWOT) X TRKBET D) LWVIORGREGFRET>TOLERLZN I LRRES
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nNTBY Y. ALROME LA Ty NBRELELTWDLONRBUIRTH D, KEMAER EITL
TR OERHY 7 A =y MEBRE Zx5 & L TREIERBEICRI 4R~ 7= %1%
ZNHIT L - THEMRBEBIIRILO AR RIER Uiz B R ~DR 2 72 BB SN TIES
OHENRENTE T, L, —@AMEOREEE LR SNDHE oML, RICH
RICH 2 DHERDH -T2 LTHEARFRRICAEDICEET L LV I@HEB KB THD, L
2L, EBRIC BV OREBRE & AR SN EMOMRENH RIZN D72 5 R E RIET
DINTOWTIHARTZMZEITD 2, ETo. EIHOEENEIEN. B, & 2 WIFMOERK
S IR IIMETE T 2 REEZ RIETONE I DOV THIZE A TSR T2,
Z 2T, AR TIE MO REEE Th 5 EM OB N E MRS LT ED LS ik
ERAET O, o, BEFEEZICSESCH R AEREIE AT D OENTONT, EBfE
WIS 5 2 L 2 AR L LT, MR Z O R TR E LTI,

FEERIT, £ RIS LD H R~ 2 M 5 12 0ITHER TR IC BT 5 Z RO
B AT o7, & MIAERRIBICIR LD & AMmITEN 2 HERF T 2 7o 0 ITIRNICIFS L Tz
7 a—=G oRoEEN . DWTHIR EE kX =R E LCOMRIAT 270, EEs
ot < LARENRBBICHADT 5, AFETIE, Bz VT, (REEDIZE b2 5 RIEES
HAEDED IR 5T FESEAREEO BT OV T HIT, £, 4 A OHERE
BV TREENSKE B LB I, FE, W Th -7, IFIREEOBDITHER
RV 7Y a—=rraii U LT 5 FBITEIEONRICE DD TH Y | R E RO
IRFEHMAADOWANC L Db DIZEEZLBND, RERRORGL T TIEY o/ SRALR D
MRS, THRAE L <HADT 5720, THIROSMEA R S BT H EEOBD BB S
TelBZEZbND, MAERHZY TRET L LD BRIV e hr > - O EIE & BT
b0 AREOFDEIEITHIEG L TWZOLIRTE o 72, AREIOFFIZBW TR T, 4
BROEBOELITBE TE R0 o722 L LMD L 0 bR HUBR~OEGIER S 2 &
iz, #EEAMT 2 & X —JRE U TR TRE A k2 & BRI R Sh, E
EHRERRASERCINCE T D 2 EBHER S Tz, HRIPARE R ZICE o> TREBESET
D2 LIFELHMBILTND Z L7ZN, SEHREC M DA pIC B 5T 2t R ) it
SN igolo 2 & bRERIESOZEM 2 IR T 200 Liviwy, EmiG8 z R4 5
7OIZ KD HERIE TH DO, S S ITITFMRARRR & o 7ok T Ofigids (2R D &
B DB Z TN T & PHRRZEM OBIER O HER STz, REBHAG G- 7RIS
B TAEMMERF IS LI S IRBERE 2 AR 2T 5 72 D I SENANT & Ff o CTHas M R S 5 H ik
RGN RTINS,

ARFFETIL, AR & 2 HA R S R & Wi b 2 MR & ko & B LR~z
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A AN ORI RE R EE T T 5 & 2 AXBMEREICK ) SN BRI Th H . BMI=
30 B2 DAEE X 3.9% & HCKEE & 2 LRI Y, L L, BARNTEE
PN NIBAEN 2 HR LT W By ZOWIBAEN BRI B S CRIE ) A7 BN 2 &5FE
ATGEERAZ N LD FAEDIERE OFIE D705 & o TR O [FTRE I XA
TOLRETERWERHRHT2F VD, NIBEMITERED RS s ROETHY | il
FNCEE S5 E BRI IER - H#45E U, ARFEVEDE O /WS A BLiv, A NGB EN 5
JED V) A7 Zfmd HFIN M E SN TS, RERIZBWTT v MOt aAfm L, Ml
HR DRRENS DI A RRIRFRICBIEE LTz & T ANIBIEN 2346 & 2 A TR L. TR DS &
4 HCHA Lz, BEBEMICLY  WERIRI O 523 G2 M L, fevCR R AR o 2l e sm
BB ST, RIS 2 MR T BB ORI EFTEOZHIT LIz > TE Y |
JEMIEREEOZVMERIZE ., EEMPHAS N DICRMZE L, 723, AMER T CH
HLZT > bCiE, EBRBIARFICARI 3 20 & FEERHA I T R OVEBR S T IR & B I ARG A
2 <. WERBRENREO bz, TR LT, MRS 7 v NOBEHHEOENE
ik, EAROMEENLEVEANCHLEDL LT, MEENIEFICKREL, 2, HREC
A5 LR ER R S BERBRRICERS LB R L OMIZITRERERZ LW &
DRI NI, Fi=. WIBIEN & K TFIEICOW T RRTOEFE L EAFEBEK IS S
TNEMiE L T LT 2 A, MAICHPERER E 72BN oTz, Lavl,
7 v PO EDOZEIZOWTHRET Lz E 24, #ERFEHT DWW TR EIE I OB &
BMARE <. R TIEMEIZR W CUEREEMM O LR (ISt TET £ HINT 5 flagt:
BRI LTz, — U I T IS B v iz B IR IR ISR B LRI i 2. =R L — 1 & i
HlT 5L ICEBTORBEIEME LIAERKUENERLIND ZENEZXDLNDLNR, BLH
< ZOBREITBENFEN R EE L, BRFMHEOIEEERBICRE REELEL AL S
BRI SNz, UL, Ty PREFRTHIO TR LIZERICE D SIS
SRR EREEZS AN, (R ARG R ORIE (IR D 20 H DO RF 28T 5 &
GFREEZFET2RAE o722 8 ETRELTWSD EE XD, MERIEZIZE W CTRNETHE
FERG D30 & B3 B b 5 & ) RBFIED ML, —@MEDRERE Th 2 I EAR DK
JERG DRNEFEIZEE U C— MM 0RO 72 T RIMEE SN2V %2 7 v NZE 2D
AREMEZI ST LTe, 20X iR a3 L LISl 02 biE, fRliz k- Thl i
TENDHELEERNEE L 2 BTN ERE L THEASNAGREBGE THE LB 2D, BE
513 MZBWTH, BIMARHES A = v FEER) R R MR ORIEN EE A iE L TR
MElfsR o F R A28 &2 LCIRMAFET 5 2 &, £, FHESND GO I3EEN

FRNCHESWE RS RERERH D Z L, BRSNS, S DICHM~ DM RO 28
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BLIE A, FRHIREEBIZR T 2 kR &0 BIREORD EICRTREL, H
EHMPOEE &R HEIEA E— R BV E W RERE R Lz, [EIHEH O Mk E & XA E
O Control BE & Fe~ % &7 < AREERREIE L7z & LT FEMkE S B FE LT
REMEZ R LTz, #BZAMT 2 WA T HRENRREVORFHHEMTH Y . @HEOREZ #f
BT 25 LIS 2 (RINICERE LIEEZEE LT\ 2 A Sz, Rz atid 5 L@k
LTIEMI 2 &S 5 L0 IENEIL L, fiRkE L TR 22 L TR HE= RV
X207 KDSLTWERMLS A~ E BT 2 2 & A HERE S, AR AR O AL ZE
b5l &k Z Rtk a R~ Lz,

ABFFECIE, ARk & AR & 00 A CIREIZ 5 2 EIE B KX BRI R IE TR o
A LA, BHERIEO TR R I EICRRNETBEE 5 E EF TR Z LA E
BCTHY ., BEOWINITH 570> T 2MERE &2 /7 BB, EERESHNLETH
%, FT, AT ROMARHET 2 A L7ZRFO I L > 7 AHHECE B IZ D) TSR
L7z, MERE OB A BIZET 572010, BHFEMAIE L7z Fasted-early & R % ICHER %
BAfaf L7 Fasted-late fEZ %17, S HICTNOHICAREDZ AN LI ERIEALREL, 7 v b
Z 60 HEET L TRMNTOI AT MRS E RANT DIy M EZFH L7, W
NOREDL ANV T ARIRERITHRE L & BIER T L, Ay AR REIIEEE VML
M. —ERAEE D LER L, TORITDDOMTED Lz, ZOIEITE MIBT DM
B ) B EOZEILE BL TS, o, fRZAM LT v P TIIERZMMG LZERE
WA DRIR EIFEER L BIZ LA L, U RELLNLBIG BB X
A7z 723, Fasted-early £ Tl Control AES° Fasted-late FEIZ Fo~_CHRERE TR ORI R & fT84 &%
R % 7 L7z, L2>L, Fasting BEIC A RET 2 AT 5 & IR b ONTRFR £&i3sEin L,
|2 Fasted-late #EIZ [ 36 EE) 2 A% L 72856121 Control BEL W AR L7, 202 &
IGEBEEA T LS AORFHIEEL TWDZ LA RL, 7y hOBAITHAELZ LTHLH
FEFZ QM T D & RTOAN T LWRIER L AR EBNMERF S LD Z RS NTz, Lo
LAt ERETHOFRSVBERICAEEAIRD Do b0D, KREFHO DL
VU LG BEE I LT L T A Fasted-early #E CHUEE 72K T 28 L, BB & RIBRICHEIC
RN EZRLTS, ZhDORBIFAFYICHREZITO LRRI LY AR EMREEL 20 |
I CO RN T AWIRCITE RIC LR E L T TR EZ R~ LT, it
AT LT b R 2 8 7o RS TRFICITE ROBEEICKR E 2RI S o 1223,
TN AT ERLTREICENRD LI 0D, BEEAITOVRBIRENTGE SR
U RIXEE LD X IR A 505, DA o F 7 M EREERES S EE LRV & DUR

WXz, £ZCT, ZIHDBENTHOGEMEREZSGS -0, X B E CT B LY
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M o OB B DI O X7 A — X OB ORI A BE L, WEt Lz, REEREE 7
A—=Z D) BRI L DB LR ZTRVRIE LA RIC K > TRBIZIR T T 2R L 2 D
D, RT LR EIEERRIE - TEk<, EERENRRERI O ThoTc, KIRFIZHE
WCEER LR IS B & TUROBEE N T A—F LI 2 A, Sk V&
FEEEIEWDIR S L7z, Control BED BB DM 2 BT 5 L. R T 212204 T EDEML
BN U228, RIS KBRS Foi OB EEITRE < ER Lz, MRE2ART 5 &M RIS T
Ui MO8 BRS8NI/ B LSRR TR IIA B AR5
ol lgole, KERESEEITAMAEZ AR L THEITH LR o 203, EBRIE TIRC
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LRV Tl D o 72y, AREREZRD DO TR RN o7, #EE1T O L HGEHOMES
DIV A RIS A 2T MR E & % < ST RIRE Lk & Fimo-B & E AR LT
ZEMBEINT, BICREE THBRES NS KRG BT CIIABERZLSRD b o
L ENDEE~OBRBORBEIVRNE B OND N, BEEILKETHRE L T
ZERRMEFEHA~OLEPERER TR ERE TR ThH-122 206, HKEEF~DF
BPRENTERNTZATRENRE X 65, i, 40l KERESHENIT/NET-H 2 3 AT 2
BT, /NETEIIRRBAET OB 5T 2 AN & D 72 O 5 HEEDIKT % & HFEERL
TWEZ EbEROND, FZ, KIREHEB TOBEEDK TIXFITOERK L7070,
I HIZ CT W2 X 0 MEHED & & LR DB 21T o 72, MEMEEITAER 4 B B2
esd S T2 FEBRAL TIRFIZIE Control B & OEIZA B R ZATF8D b e o 7o, NEMEDR I
BRI LD RN S du, EEHE T £ TREDNR DR & 72~ 72, ‘B T Control F#
AR & FERICITA BRI AR LAy, BHESIC I W TES T L, EBk T
BECIZEEARERRWVFEICEE Lz, L L, BOMEEZRT /T A —4 Th B i/ Nk
TRE—A L FROWE CIRERE — A 2 MIAERIZ X o TE OB IH S, ER TS
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FIREMEDS R S 4L, FRICEF IO I T H S 2 s b S THIRE DR T2 < 2 & 034
HlEd7z, ARG, —BIEEHE ORERE L Sh ORI L - TR LB R
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AR VR PE DL & U TR D ATREVE D R S 7o, MRS i 2T HE O kIR E

EOE T2k Z b BHRIEDO PIIREY L THEATASHATHL L EXD, £,
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ZOBRGE, BAEOEVERLOZ BRI 2E S ¥ A = v MR AR O BEE a5
LS, FEEL RS TFPROBREBIERIEORE R Y AT 77 7 Z— L 70 5 nlREME & v
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Bl OW TS YAk Z AV TREMNCEIZE Lo, T OMEF, Fasting B Tl R 2 5~ Bk
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Chapter 2

Table2-1 Composition of experimental diets (g/100g).

Moisture 7.7
Crude protein 23.6
Crude fat 53
Crude fiber 6.1
Crude ash 29
Nitrogen Free Extract (NFE) 54.4
Total energy (kcal/100g) 360

The analytical value is as follows.

Vitamin content; VA 21690IU, VD, 158IU, VE

11.0mg, VK, 0.04mg, VB, 2.12mg, VB, 1.24g, VC 4mg, VB, 0.87, VB, 5.3mg,
Inositol 578mg, Folic acid 0.20mg, Biotin 23.2pg, Pantothenic acid 2.73mg, Niacin

10.4mg, Colin 0.22g.

Mineral content; Ca 1.12g, P 0.90g, Mg 0.26g, Na 0.21g, K

0.99¢, Fe 10.9mg, Al 3.1mg, Cu 0.82mg, Zn 5.28mg, Mn 5.89mg. Amino acid
content; Isoleucine 0.89g, Leucine 1.78g, Lysine 1.25g, Methionine 0.44g, Cystine

0.37g, Phenylalanine 1.02g, Tyrosine 0.69g, Threonine 0.92g, Tryptophan 0.29g,
Valine 1.08g, Arginine 1.43g, Histiine 0.58g, Alanine 1.22g, Aspartic acid 2.14g,
Glutamic acid 3.96g, Serine 1.11g, Glycine 1.16g, Proline 1.27g.

Food intake done ad libitum

Control group

(n=10)

Water intake done ad libitum

Fasting group Fasting Food intake done ad libitum
(n=10) Water intake done ad libitum
A A
I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
<Fasting period > < Recovery period >
(4 days) (10 days)

Fig.2-1 Experimental design.

In the experimental period, body weight, food intake and water intake of

the rats were measured daily. Organ weight was measured on day 4 and day 14 indicated by A.

92



300

Fasting period
I I

250

200

K3k

Body weihgt (g)
2

—O— Control group

W
e}
T

—a— Fasting group

O L L | | | | | | |
0 2 4 6 8 10 12 14

Breeding period (days)

Fig.2-2 Growth curves of rats. Values are means + S.D. for groups. ***P<0.001, significantly different

from the control value.
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Fig.2-3 Liver weight. (a) The liver weights at day 4 and day 14 are shown. (b) The liver weights
per 100g body weights at day 4 and day 14 are shown. Values are Means + S.D. for groups. ***P <
0.001, significantly different from the control value. *P <0.05, ***P <0.001, significantly different from

the control value.
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Fig.2-4 Optical microscopy images of liver. a; Control group on the 4th day. b; Fasting group of

fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th day, which gave
recovery period for 10 days after the fasting period. The bars represent 0.01mm.
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Fig.2-5 Kidney weight. (a) The kidney weights at day 4 and day 14 are shown. (b) The kidney
weights per 100g body weights at day 4 and day 14 are shown. Values are Means + S.D. for groups.
*P < 0.05, #**P < 0.001, significantly different from the control value.
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Fig.2-6 Macro observation of the kidney by a microscope. a; Control group on the 4th day. b;

Fasting group of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th

day, which gave recovery period for 10 days after the fasting period. The bars represent 2mm.
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Fig.2-7 Optical microscope image of the renal cortex. a; Control group on the 4th day. b;

Fasting group of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th

day, which gave recovery period for 10 days after the fasting period. The bars represent 0.01 mm.
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Fig.2-8 Optical microscope image of the renal medulla. a; Control group on the 4th day. b;
Fasting group of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th
day, which gave recovery period for 10 days after the fasting period. The bars represent 0.01mm.
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Fig.2-9 adrenal gland weight. (a) The adrenal cortex weights of each group on day 4 and day 14
are shown. (b) The adrenal cortex weights per 100g body weight of each group on the 4th and 14th
experiment days are shown. Values are Means + S.D. for groups. *P<0.05, ***P<0.001, significantly

different from the control value.
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Fig.2-10 Macro observation of adrenal gland by a microscope. a; Control group on the 4th day.

b; Fasting group of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the
14th day, which gave recovery period for 10 days after the fasting period. The bars represent 0.5mm.
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Fig.2-11

Optical microscopy images of adrenal cortex. a; Control group on the 4th day. b; Fasting

group of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th day,

which gave recovery period for 10 days after the fasting period. The bars represent 0.01mm.
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(a) The heart weights at day 4 and day 14 are shown. (b) The heart

weights per 100g body weights at day 4 and day 14 are shown. Values are Means + S.D. for groups.
*P <0.05, ***P < 0.001, significantly different from the control value.



Fig.2-13 Macro observation of heart by a microscope. a; Control group on the 4th day. b; Fasting

group of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th day,

which gave recovery period for 10 days after the fasting period. The bars represent 2mm.
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Fig.2-14 Optical microscopy images of heart. a; Control group on the 4th day. b; Fasting group
of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th day, which
gave recovery period for 10 days after the fasting period. The bars represent 0.01mm.
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Fig.2-15 Spleen weight. (a) The spleen weights at day 4 and day 14 are shown. (b) The spleen
weights per 100g body weights at day 4 and day 14 are shown. Values are Means + S.D. for groups.
*P <005, **P < 0.01, ***P < 0.001, significantly different from the control value.
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Fig.2-16 Macro observation of spleen by a microscope. a; Control group on the 4th day. b;

Fasting group of fasting to 4th day. c¢; Control group on the 14th day. d; Fasting group on the 14th
day, which gave recovery period for 10 days after the fasting period. The bars represent 1mm.

Arrows: white pulp, Double arrow: red pulp.
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Fig.2-17 Optical microscopy images of spleen. a; Control group on the 4th day. b; Fasting group
of fasting to 4th day. c¢; Control group on the 14th day. d; Fasting group on the 14th day, which
gave recovery period for 10 days after the fasting period. The bars represent 0.0lmm. Arrows:

white pulp, Double arrow: red pulp, Circle: Central artery.
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Fig.2-18 Thymus weight. (a) The thymus weights at day 4 and day 14 are shown. (b) The thymus
weights per 100g body weights at day 4 and day 14 are shown. Values are Means + S.D. for groups.

##*¥P < 0.001, significantly different from the control value.
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Fig.2-19 Macro observation of thymus by a microscope. a; Control group on the 4th day. b;

Fasting group of fasting to 4th day. c¢; Control group on the 14th day. d; Fasting group on the 14th

day, which gave recovery period for 10 days after the fasting period. The bars represent 1mm.

-
Fig.2-20 Optical microscopy images of thymus. a; Control group on the 4th day. b; Fasting group

of fasting to 4th day. c; Control group on the 14th day. d; Fasting group on the 14th day, which

gave recovery period for 10 days after the fasting period. The bars represent 0.01mm.
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Fig.2-21 Brain weight. (a) The brain weights at day 4 and day 14 are shown. (b) The brain

weights per 100g body weights at day 4 and day 14 are shown.

*#*¥P < (0.001, significantly different from the control value.
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Bregma P2.855mm
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Bregma P5.577mm Bregma P5.874mm
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Bregma P11.38mm  Bregma P12.05mm Bregma P12.70mm
Fig.2-22 Macro observation of the encephalic coronal section in the fourth day of the control group.
The P indicates distance more backward than Bregma, and A indicates distance more forward than

Bregma.
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Bregma A3.135mm Bregma A2.97mm Bregma A0.99mm  Bregma A0.165mm

Bregma 0.00mm Bregma P0.33mm  Bregma P0.495mm  Bregma P1.485mm

Bregma P1.65mm

Bregma P4.62mm Bregma P4.95mm Bregma P5.115mm Bregma P5.28mm

Fig.2-23(a) Macro observation of the encephalic coronal section in the fourth day of the fasting group.
The P indicates distance more backward than Bregma, and A indicates distance more forward than

Bregma.
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Bregma P7.26mm Bregma P7.59mm Bregma P7.755mm Bregma P8.085mm

= “

Bregma P8.415mm  Bregma P9.075mm Bregma P10.065mm  Bregma P13.035mm

—

Bregma P13.695mm Bregma P14.025mm  Bregma P14.19mm Bregma P15.015mm

Bregma P15.675mm
Fig.2-23(b) Macro observation of the encephalic coronal section in the fourth day of the fasting

group. The Pindicates distance more backward than Bregma, and A indicates distance more forward

than Bregma.

108
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Bregma P11.925mm Bregma P13.2mm Bregma P13.445mm Bregma P13.695mm

Fig.2-24(a) Macro observation of the encephalic coronal section in the 14th day of the control group.
The P indicates distance more backward than Bregma, and A indicates distance more forward than

Bregma.
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Bregma A0.628mm  Bregma A0.515mm  Bregma A0.395mm  Bregma A0.276mm

Bregma A0.165mm  Bregma P0.435mm Bregma P1.035mm Bregma P1.635mm

Bregma P6.765mm  Bregma P7.295mm Bregma P7.825mm  Bregma P8.355mm

Fig.2-24(b) Macro observation of the encephalic coronal section in the 14th day of the control group.
The P indicates distance more backward than Bregma, and A indicates distance more forward than

Bregma.
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Bregma P6.93mm  Bregma P7.59mm  Bregma P9.405mm Bregma P10.945mm

Fig.2-25(a) Macro observation of the encephalic coronal section in the 14th day (the tenth day of the
rebound period) of the fasting group. The P indicates distance more backward than Bregma, and A

indicates distance more forward than Bregma.
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Bregma P12.485mm Bregma P15.675mm

Fig.2-25(b) Macro observation of the encephalic coronal section in the 14th day (the tenth day of the
rebound period) of the fasting group. The P indicates distance more backward than Bregma, and A

indicates distance more forward than Bregma.

Fig.2-26 Macro observation of the brain coronal plane in the bregma P4.4mm. a; Control group on
the 4th day. b; Fasting group of fasting to 4th day. c¢; Control group on the 14th day. d; Fasting
group on the 14th day, which gave recovery period for 10 days after the fasting period.
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Fig.2-27 Optical microscopy images of the hippocampal formation in the bregma P4.4mm. a;

Control group on the 4th day. b; Fasting group of fasting to 4th day. c; Control group on the 14th

day. d; Fasting group on the 14th day, which gave recovery period for 10 days after the fasting period.
The bars represent 1mm.
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Fig.2-28 Optical microscopy images of the hippocampal pyramidal cells. a; Control group on the
4th day. b; Fasting group of fasting to 4th day. c; Control group on the 14th day. d; Fasting group

on the 14th day, which gave recovery period for 10 days after the fasting period. The bars represent
0.01mm.
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Fig.2-29 Electron microscope image of the cerebral cortex of control group rat. The bars represent

2um.
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Fig.2-30 Electron microscope image of the cerebral cortex in the fast fourth day. The bars represent

2um. Arrows: Intracellular vesicle.
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Chapter 3

Table3-1 Composition of experimental diets (g/100g).

Moisture 7.7
Crude protein 23.6
Crude fat 53
Crude fiber 6.1
Crude ash 29
NFE 544
Total energy (kcal/100g) 360

The analytical value is as follows.
VB, 2.12mg, VB, 1.24g, VC 4mg,

Pantothenic acid 2.73mg, Niacin

Vitamin content; VA 216901U, VD, 158IU, VE 11.0mg, VK. 0.04mg,
VB, 0.87, VB, 5.3mg, Inositol 578mg, Folic acid 0.20mg, Biotin 23.2ug,
10.4mg, Colin 0.22g. Mineral content; Ca 1.12g, P 0.90g, Mg 0.26g,

Na 0.21g, K 0.99g, Fe 10.9mg, Al 3.1mg, Cu 0.82mg, Zn 5.28mg, Mn 5.89mg. Amino acid content;

Isoleucine 0.89g, Leucine 1.78g,

Lysine 1.25g, Methionine 0.44g, Cystine 0.37g, Phenylalanine 1.02g,

Tyrosine 0.69g, Threonine 0.92g, Tryptophan 0.29g, Valine 1.08g, Arginine 1.43g, Histidine 0.58g,

Alanine 1.22¢g, Aspartic acid 2.14g, Glutamic acid 3.96g, Serine 1.11g, Glycine 1.16g, Proline 1.27g.

Food intake done ad Iibitum

Control group

(n=5)

Water intake done ad libitum

Fasting group Fasting Food intake done ad libitum
(n=6) Water intake done ad Iibitum
0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
\Fasting period A Recovery period -
(4 days) (10 days)
Fig.3-1 Experimental design. In the experimental period, body weight, food intake and water

intake of the rats were measured daily.

performed every other day during

X-ray computed tomograph equipment imaging was

the experiment period as indicated by A in the figure.
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Fig.3-2  Anesthesia system for small animals. Rats were anesthetized using

the SN-487 type anesthesia system manufactured by Shinano Co., Ltd.

Fig.3-3 X-ray computed tomograph imaging system. X-ray CT imaging
of rats was performed using LCT-100 type manufactured by Hitachi-Aloka
Medical Co., Ltd.

118



Scan area

Fig.3-4 Scout image of rats. Scan area is in the range of arrow. Anesthetized rats were placed in a

supine position, and an area from the diaphragm region to the femoral head part was X-ray CT

photographed.

Fig.3-5 Abdominal tomographic image identified a certain area. The pink
area shows visceral fat, the yellow area shows subcutaneous fat, the gray area

shows bone, and the light blue area shows other organs.
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Fig.3-6  Growth curves of each individual.
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Fig.3-7 Growth curves of rats. Values are Means = S.D. for groups.

significantly different from the control value.
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Fig.3-8 Changes in food inake of each individual.

30 ¢ O Control group

Fasting period @ Fasting group

*

[\
)
T

sekek

kkk

(\®}
()
—

Food intake (g)
O

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Breeding period (days)
Fig.3-9 Changes in food intake. Changes of the rat food consumption during the
experimental period. Values are Means + S.D. for groups. *P<0.05, ***P<0.001,

significantly different from the control value.
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Fig.3-10 Total amount of food intake of each individual.
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Fig.3-11 Changes in the water consumption of each individual.
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Fig.3-12 Changes in the water consumption. Changes of the rat water consumption
during the experimental period. Values are Means + S.D. for groups. *P<0.05,

**P<0.01, ***P<0.001, significantly different from the control value.
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Fig.3-13 The total water consumption of each individual.
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Fig.3-14 Changes in the body fat percentage of each individual.
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Fig.3-15 Changes of the body fat percentage. Values are Means = S.D. for groups.
*P<0.05, ***P<0.001, significantly different from the control value.
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Fig.3-16 Changes in the visceral fat mass of each individual.
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Fig.3-17 Changes of visceral fat mass. Values are Means + S.D. for groups. *P < 0.05,
**P <0.01, ***P < 0.001, significantly different from the control value.
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Fig.3-18 Changes in the subcutaneous fat mass of each individual.
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Fig.3-19 Changes of the subcutaneous fat mass. Values are Means + S.D. for groups. **P

< 0.01, ***P < 0.001, significantly different from the control value.
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Fig.3-20 Changes in the estimated organ weight of each individual.
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Fig.3-21 Change of the estimated organ weight. Values are Means + S.D. for groups.

**P <0.01, ***P < 0.001, significantly different from the control value.
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Fig.3-22 Relationship between increased body fat percentage during the experiment.
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Fig.3-25 Changes over time in relation between body weight and body fat percentage.
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Fig.3-26 Changes over time in relation between body weight and visceral fat mass.
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Chapter 4

Table4-1 Composition of experimental diets (g/100g).

Moisture 7.7
Crude protein 23.6
Crude fat 53
Crude fiber 6.1
Crude ash 29
NFE 544
Total energy (kcal/100g) 360

The analytical value is as follows. Vitamin content; VA 21690IU, VD, 158IU,
VE 11.0mg, VK, 0.04mg, VB, 2.12mg, VB, 1.24g, VC 4mg, VB,0.87, VB,,5.3mg,
Inositol 578mg, Folic acid 0.20mg, Biotin 23.2ug, Pantothenic acid 2.73mg,
Niacin 10.4mg, Colin 0.22g. Mineral content; Ca 1.12g, P0.90g, Mg 0.26g, Na
0.21g, K 0.99¢g, Fe 10.9mg, Al 3.1mg, Cu 0.82mg, Zn 5.28mg, Mn 5.89mg.
Amino acid content; Isoleucine 0.89g, Leucine 1.78g, Lysine 1.25g, Methionine
0.44g, Cystine 0.37g, Phenylalanine 1.02g, Tyrosine 0.69g, Threonine 0.92g,
Tryptophan 0.29g, Valine 1.08g, Arginine 1.43g, Histidine 0.58g, Alanine 1.22g,
Aspartic acid 2.14g, Glutamic acid 3.96g, Serine 1.11g, Glycine 1.16g, Proline
1.27g.
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Food intake done ad libitum

Control group

(n=6) Water intake done ad libitum

Food intake done ad libitum

Fasting

Fasting group
(n=6) ) —
Water intake done ad libitum

0 1 2
Fasting period Recovery period
(4 days) (6 days)

A : X-ray photography

Fig.4-1 Experimental design.

AVQO-0

Fig.4-2 Soft X-ray image captured by flatbed scanner.
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o @ o
B0pixel

Fig.4-3 Measure region of aluminum stage. The density calibration, using an
aluminum stage as a reference. In order from the thinner of the concentration, an
average pixel value of an image contained in a square area of 80 x 80pixel measured

at each stage of the aluminum stage.

Fig.4-4 Image converted to grayscale using Photoshop which is image processing

software.

Fig4-5 Image with density calibration using IP Lab which is image analysis

software.
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50pixel X 2200pixel

Fig.4-6 Measurement position of left foot femur. Cross sectional area was set at
50pixel width at the site of the distal femur end dense bone, and the image density

thereof was measured.

50pixelx1500pixel

Fig.4-7 Measurement position of left foot tibia. A cioss sectional area was set at
50 pixel width below 100 picoseconds from the straight line connecting the vertex A
of the medial tibial condyle and the vertex B of the lateral pedicle condyle, and the

image density thereof was measured.
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Fig.4-8 Image density curve created by image analysis.
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Fig.4-10 Growth curves of each individual.
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Fig.4-11 Growth curves of rats. Values are Means + SD for group. **P<0.01,

##*P<0.001, significantly different from control value.
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Food intake (g/100g body weight)
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Control Fasting Control Fasting Control Fasting Control Fasting
2 days of the former 2 days of the latter 3 days of the former 3 days of the latter
part of fasting term. part of fasting term. part of refeeding term. part of refedding term.

Fig.4-12 Food intake in the control group and fasting group.
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Fig.4-13  Average of food intake in control and fasting rats. Values are

Means + SD for group.
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Water intake (ml/day/100g body weight)
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2 days of the former 2 days of the latter 3 days of the former 3 days of the latter
part of fasting term. part of fasting term. part of refeeding term. part of refeeding term.

Fig.4-14 Water intake in the control group and fasting group.
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Fig.4-15 Average of water intake in control and fasting rats. Values are Means + SD

for group of 12 rats. * P<0.05, **P<0.01, significantly different from control value.
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Fig.4-16 Changes in muscular tissue parameters of thighs in each individual.
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Fig.4-17 Changes in muscular tissue parameters of thighs in both groups. Values

are Means + SD for group. ***P<0.001, significantly different from control value.
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Fig.4-18 Changes in muscular tissue parameters of lower thighs in each individual.
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Fig.4-19 Changes in muscular tissue parameters of lower thighs in both groups.
Values are Means + SD for groups. **P<0.01, ***P<0.001, significantly different

from control value.

142



g 70+

°

g 60 o Cont. Oday

m 7

g 501 s Cont. 4day

§ o Cont. 7day

= 40 +

= v Cont. 10day

g 30t

é’ e Fast. Oday

s 20+

.?9 a Fast. 4day

‘: e

= 10p - g m Fast. 7day
oY ‘ ‘ | w v Fast. 10day

60 90 120 150 180

Body wight (g)
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Chapter 5

Table 5-1 Composition of experimental diets (g/100g).

Ingredient Amount

Casein 16.0
Cornstarch 52.6
Sucrose 10.6
Corn oil 11.7
Salt mixture (AIN-76) * 4.0
Vitamin mixture (AIN-76) ** 1.0
Choline chloride 0.1
Cellulose powder 4.0
Total energy (Kcal/100g) 422

Solt mixture and Vitamin mixture were Prepared on basis of the AIN-76.

* Contained (g/100g mix): CaHPO, 50, NaCl 7.4, K.CH.O/HO 22, K.SO, 5.2, MgO 24,
MnCO, 0.35, ferric citrate 0.6, ZnCO; 0.16, CuCO./Cu(OH)./H,O 0.03, NaSeO./5H,0 0.001,
KIO, 0.001, CrK(S0O,)/12H,0 0.0055, cellulose powder to 100g.

** Contained (g/100g mix): retinyl acetate 0.1, cholecalciferol 0.00025, thiamin hydrochloride
0.12, riboflavin 0.4, pyridoxine hydrochloride 0.08, vitamin B,, 0.00005, ascorbic acid 3, DL-
tocopherol acetate 0.5, menadione 0.52, biotin 0.002, folic acid 0.02, calcium pantothenate
0.5, p-aminobenzoic acid,0.5, niacin 0.6, inositol 0.6, choline chloride 20, cellulose powder

to 100g.
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Table5-2 Chemical components of MF.

Chemical components (g/100g)

Moisture 7.7
Crude protein 23.6
Crude fat 53
Crude ash 6.1
Crude fiber 29
For fusibility nothing nitrogen 544
Total(g) 100
Energy (kcal) 360

The analytical value is as follows. Vitamin content; VA 21690IU, VD, 1581U, VE
11.0mg, VK, 0.04mg, VB, 2.12mg, VB, 1.24g, VC 4mg, VB, 0.87, VB, 5.3mg, Inositol
578mg, Folic acid 0.20mg, Biotin 23.2ug, Pantothenic acid 2.73mg, Niacin 10.4mg,
Colin 0.22g. Mineral content; Ca 1.12g, P 0.90g, Mg 0.26g, Na 0.21g, K 0.99g, Fe
10.9mg, Al3.1mg,Cu 0.82mg, Zn 5.28mg, Mn 5.89mg. Amino acid content; Isoleucine
0.89g, Leucine 1.78g, Lysine 1.25g, Methionine 0.44g, Cystine 0.37g, Phenylalanine
1.02g, Tyrosine 0.69g, Threonine 0.92g, Tryptophan 0.29g, Valine 1.08g, Arginine 1.43g,
Histidine 0.58¢g, Alanine 1.22g, Aspartic acid 2.14g, Glutamic acid 3.96g, Serine 1.11g,
Glycine 1.16g, Proline 1.27g.
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Table5-3 Chemical components of MF.

Chemical components (g/100g)

Moisture 7.7
Crude protein 23.6
Crude fat 53
Crude ash 6.1
Crude fiber 2.9
For fusibility nothing nitrogen 544
Total(g) 100
Energy (kcal) 360

The analytical value is as follows. Vitamin content; VA 2160IU, VD, 158IU, VE 11.0mg,
VK. 0.04mg, VB, 2.12mg, VB, 1.24mg, VC 4mg, VB, 0.87mg, VB,, 5.3mg, Inositol 578mg,
Folic acid 0.20mg, Biotin 23.2ug, Pantothenic acid 2.73mg, Niacin 10.4mg, Choline 0.22g.
Mineral content; Ca 1.12g, P 0.90g, Mg 0.26g,Na 0.21g, K 0.99 g, Fe 10.9mg, Al 3.1mg,
Cu 0.82mg, Zn 5.28mg, Mn 5.89mg. Amino acid content; Isoleucin 0.89g, Leucin 1.78g,
Lysine 1.25g, Methionine 0.44g, Cystine 0.37g, Phenylalanine 1.02g, Tyrosine 0.69g,
Threonine 0.92g, Tryptophan 0.29g, Valine 1.08g, Arginine 1.43g, Histidine 0.58g, Alanine
1.22g, Aspartic acid 2.14g, Glutaminic acid 3.96g, Serine 1.11g, Glycine 1.16g, Proline

1.27g.
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breeding period (days)

772 Urine and excrement for two days were collected.
Bl The period which administered experimental diet.

| The fasting for four days.

22 The period of the voluntary exercise.

Fig.5-1 Experimental design on calcium payment and bone strength.

Food intake done ad libritum

Control group

(n=6) Water intake done ad /ibitum
Fasting group Fasting Food intake done ad libitum
(n=>5)

Water intake done ad libitum

0 1 2 3 4 5 6 7T 8 9 10
Fasting period Recovery period
(4 days) (6 days)

A : X-ray photography

Fig.5-2 Experimental design on bone analysis by soft X-ray image.

147



AV Q-0

= -

Fig.5-3 Soft X-ray photograph of rats converted to electronic file by flat bed scanner.

O O
B0pixe!

Fig.5-4 Aluminum staircase stage used as image density control. The density
calibration, using an aluminum stage as a reference. In order from the thinner of the
concentration, an average pixel value of an image contained in a square area of 80 x

80pixel measured at each stage of the aluminum stage.

Ay
Fig.5-5 X-ray photograph of lower limb of rat and aluminum stage.
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Relative pixel density
( Relative density with aluminum stage )

1400pixe|

Fig.5-6 Measurement position of left femoral neck. Cross sectional area was set at
60 pixel width at the right end C of the small trochanter part of the femoral neck, and

the image density twas measured.
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Fig.5-7 Image density curve created by image analysis of femoral neck image.
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Fig.5-8 Measure way of the parameter of bone mineral density of the femoral neck. To
calculate the parameters, in order to eliminate background readings, pull the extension line to
the rising portion of the graph. Then, the intersection between the a, respectively,and b. The
midpoint of the straight line ab was c. The portion surrounded by a graph and de the center
1/3 of the straight line cb was 2GS. Each a perpendicular line is drawn from d and e, between

them is D, was calculated 2GS / D.

100pixel

1000pixel

Fig.5-9 Measurement position of left femoral stem. Cross sectional area was set
at 100 pixel width at the central part of the cortical bone end (a, b) of the femur, and

the image density was measured.
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Fig.5-10 Image density curve created by image analysis of femoral stem image.
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Fig.5-11 Set baseline except for background value to calculate bone parameters.
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Fig.5-12 Measure way of the parameter of bone mineral density of the femoral stem. To
calculate the parameters, in order to eliminate background readings, pull the extension line
to the rising portion of the graph. Then draw a vertical line from the first and second peaks
of the graph, was up to the intersection of the straight line ab lengths and each GS1 and
GS2. Perpendicular line drawn from the lowest point in between the first and second peaks,
and length of up to a point of intersection between the straight line ab was GSmin. The
projection length from a on the line ab to the first peak d1, the projection length from the
second peak to b d2, during which was used as a d3.

1000pixel

Fig.5-13 Measurement position of the lower end of the femur. A circle region with r =
150 pixels as the measurement site of bone density, and a transverse region with 150 pixel

width as the background measurement site, and the image density was measured.
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Fig.5-14 Image density curve created by image analysis of the lower end of the
femur. (a) is the measurement result of the area of a circle of r=150 pixel at a lower
end of the femur, (b) is the measurement result of the background area of 150pixel

width.
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Fig.5-15 Measure way of the parameter of bone mineral density of the lower end of the

femur.
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Fig.5-16 Measurement position of the upper tibia. For measuring the bone density
of the upper end of the tibia, a region of 150 pixel width was set just below the cartilage

part, and the image density thereof was measured.
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Fig.5-17 Image density curve created by image analysis of the upper tibia

image.
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Fig.5-18 Measure way of the parameter of bone mineral density of the upper tibia.
To calculate the parameters, in order to eliminate background readings, pull the
extension of rising portion of the baseline and the graph intersects point was a, and b,
respectively. The midpoint of the straight line ab is c, a line of 40pixel from there to

the right and is bone width D. The area portion included in there was XGS.
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Fig.5-19 Experimental design on bone analysis by CT image. In the experimental

period, body weight, food intake and water intake of the rats were measured daily.

Contrast enhanced micro-CT (CECT) imaging was performed every other day during

the experiment period as indicated by A in the figure.

Fig.5-20 Anesthesia machine for small animals. For the anesthesia of rats, a SN-

487 type anesthesia system manufactured by Shinano Co., Ltd. was used.
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Fig.5-21 X-ray computed tomograph imaging system. X-ray CT imaging of rats was
performed using LCT-100 type manufactured by Hitachi-Aloka Medical Co., Ltd.

Fig.5-22 CT scout image of rat.

Fig.5-23 Measurement position of the vertebral. CT imaging was performed from the

second lumbar spine to the fourth lumbar vertebra.
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Fig.5-24 X-ray computerized tomogram. This is obtained by analyzing the

tomographic image. Colored area indicates a lumbar vertebra bone.

body length

Fig.5-25 Measurement method of body length. The body length was from the tip of the skull nose

bone to the lower end of the pelvis

Fig.5-26 Measurement method of lumbar spine height and lumbar spine width. The length of the lumbar

spine and the width of the lumbar vertebrae adopted the longest part from the X-ray scout image.
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Fig.5-27 Cross-sectional image of lumbar spine after image processing. By image
processing of the lumbar spine cross-sectional image, the cortical bone is recognized as

blue and the cancellous bone as yellow.

gravity

straight line via the
center of gravity

X

Fig.5-28 Minimum cross-sectional moment of inertia of area. It is calculated one 1’
for one pixel of the bone portion. It obtains moment of inertia of area by changing the
inclination of the diameter passing through the center of gravity of the bone, and its

minimum value is minimum moment of inertia of area.
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straight line via the center of gravity ¢

4

yj—Yg=tan 0 x (Xi—Xg)

Fig.5-29 Calculation of r'. When the center of gravity is Xg and Yg, and there bone
part (xi, yj) of r " is a value that depends on the straight angle 0 through the center of
gravity.

el X

Fig.5-30 Polar moment of inertia of area. One r is calculated for one pixel of the

bone part, and all computation results for r for each pixel are integrated.
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Fig.5-31 Food intake. Values are mean for groups of 6 rats.
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Fig. 5-32 Growth curves of rats. Values are mean for group.
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Fig. 5-33 Retention and absorption of the calcium on the control group. Values are

mean + S.D. for groups.
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Fig.5-34 Retention and absorption of the calcium on the fasted-early group. Values are
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Fig.5-38 Retention and absorption of the calcium on the fasted-late + exercise group.
Values are mean + S.D. for groups.
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Fig.5-39 Length and weight of femur of the each experimental group rat. Columns

and bars are Means + S.D. for groups.
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Fig.5-42 Growth curves of rats  Values are Means + SD for group. **P<0.01,

*##*P<(0.001, significantly different from control value.
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Fig.5-43 Food intake in control and fasting rats.
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Fig.5-44 Average of food intake in control and fasting rats. Values are Means + SD

for group.
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Water intake (ml/day/100g body weight)
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Fig.5-45 Water intake in control and fasting rats.
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Fig.5-46  Average of water intake in control and fasting rats. Values are Means + SD for

group. * P<0.05, ** P<0.01, significantly different from control value.
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Fig.5-47 The length of thighbone after fasting term of 4 days and refeeding term

30
= 25¢ T sk
B *
Q
g 20¢
Ha)
=
2P
S 15}
Gy
o
S
e 10
2
Q
= 05}
00"

Control Fasting

Fig.5-48 Average of the length of thighbone after fasting term of 4 days and refeeding
term of 6 days in control and fasting rats. Values are Means + SD for groups. **

P<0.01, significantly different from control value.
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Fig.5-50 Average of bone weight of after fasting term of 4 days and refeeding term of

6 days in control and fasting rats. Values are Means + SD for group.
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Fig.5-51 GSmax in control (©) and fasting (@) rats.
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Fig.5-52 Avarage of GSmax in control (©) and fasting (A) rats. Values are Means
+ SD for groups.
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Fig.5-53 GSmin in control (0) and fasting (@) rats.
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Fig.5-54 Avarege of GSmin in control (0) and fasting (A) rats. Values are Means

+ SD for groups.

*P<0.05, significantly different from control value.
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Fig.5-55 Cortical thickness index in control (©) and fasting (@)rats.
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Fig.5-56 Avarage of cortical thickness index in control (©) and fasting (& )rats.
Values are Means + SD for groups. *P<0.05, **P<0.01, significantly different

from control value.
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Fig.5-57 Change rate of the parameter of bone mineral density of every measure
region of control group. Values arer means + SD for groups. *P<0.05, ¥¥P<0.01,

*#*#%P<0.001, significantly different from control value.
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Fig.5-58 Change rate of the parameter of bone mineral density of every measure
region of fasting group. Values arer means + SD for groups. *P<0.05, **P<0.01,

significantly different from control value.
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Fig.5-59 The parameter of bone mineral density of the femoral neck in control (©)

and fasting (@) rats.
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Fig.5-60 Avarage of the parameter of bone mineral density of the femoral neck in

control (©) and fasting (A) rats. Values are Means + SD for groups. *P<0.05,

significantly different from control value.
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Fig.5-61 The parameter of bone mineral density of the center of femoral stem in control
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(0) and fasting (@) rats.
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Fig.5-62 The parameter of bone mineral density of the center of femoral stem in control (0)

and fasting (A) rats.
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Values are Means + SD for group.
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Fig.5-63 The parameter of bone mineral density of the lower end of the femur in control
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(0) and fasting (@) rats.
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Fig.5-64 The the lower end of the femur in control (0) and fasting (&) rats.

Values are

Means + SD for groups. *P<0.05, ***P<0.001, significantly different from control value.
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Fig.5-65 The parameter of bone mineral density of the upper tibia in control (©) and

fasting (@) rats.
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Fig.5-66 Avarage of the parameter of bone mineral density of the upper tibia in control (0)

and fasting (A) rats. Values are Means = S.D. for groups. *P<0.05, ***P<0.001,

significantly different from control value.
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Fig.5-67 Food intake of rats in the experimental period. (A) Changes of the rats food consumption
during the experimental period (B) The total amount of food intake for 14 days. Values are Means + S.D.

for groups. *P <0.05, **P <0.01, ***P < 0.001, significantly different from the control value.
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Fig.5-68 Water intake of rats in the experimental period. (A) Changes of the rats water consumption
during the experimental period (B) The total amount of water intake for 14 days. Values are Means +

S.D. for groups. *P<0.05, **P<0.01, ***P<0.001, significantly different from the control value.
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Fig.5-69 Body weight of rats in the experimental period. Values are Means + S.D.

for groups. ***P < (0.001, significantly different from the control value.
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Fig.5-70 Body length of rats in the experimental period. Values are Means + S.D. for

groups. *¥*P <0.001, significantly different from the control value.
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Fig.5-71 Vertebral body height of rats in the experimental period. Values are Means
+ S.D. for groups. *P < 0.05, **P < 0.01, significantly different from the control

value.
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Fig.5-72 Vertebral body width of rats in the experimental period. Values are Means
+ S.D. for groups. *P<0.05, **P<0.01, significantly different from the control value.
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Fig.5-73 Cortical bone thickness of rats in the experimental period. Values are

Means + S.D. for groups.
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Fig.5-74 Lumbar vertebral bone density of rats in the experimental period. Values
are Means + S.D. for groups. *P<0.05, **P<0.01, significantly different from the control

value.
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Fig.5-75 Minimum cross-sectional moment of rats in the experimental period.
Values are Means + S.D. for groups. ***P<0.001, significantly different from the

control value.
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Fig.5-76 Polar moment of rats in the experimental period. Values are Means = S.D.

for groups. **P<0.01, ***P<0.001, significantly different from the control value.
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Chapter 6

Table 6-1 Composition of experimental diets (g/100g).

Ingredient Amount
Moisture 8.9
Crude protein 24.9
Crude fat 4.6
Crude fiber 4.1
Crude ash 6.6
NFE 51.0
Total energy (Kcal/100g) 345

The analytical value is as follows. Vitamin content; Retinol 0.96mg, VE
6.2mg, VB, 1.70mg, VB, 1.33g, VC 13mg, VB, 1.25mg, VB, 6.3mg, Inositol
616mg, Folic acid 0.28mg, Biotin 41.6ug, Pantothenic acid 2.9mg, Niacin
16.9mg, Colin 0.21g. Mineral content; Ca 1.03g, P 0.97g, Mg 0.33g, Na
0.32g,K 1.05g, Fe 34.35mg, Cu 0.79mg, Mn 11.26mg, Zn 5.35mg.

First period Second period Third period
A

A A
r L4 LYd N

{8 Breeding in K2CABINE>{—= Bbreeding in KUROBOX =——=p

Lon(n:isggoup Food and water intake done ad libitum

Fastlr:]ng T}UUP Food and water intake done ad libitum Fasting
5 : : !
0 5 9 12

Experimental period (day)
Fig.6-1 Experimental design. The mice were given CE-2 (CLEA Rodent Diet CE-2 for
breeding) standard pellet chow. Tap water was used for drinking and was given ad libitum.
Before the start of the experiment, mice were fed powder chow during a week-long
acclimatization period in order to measure the feed intake in normal mice. In the first period,
we measured food and water intake, and intake time using K2CABIN (Fig.6-2). In the second
period, we measured the amount and rhythm of movement behavior using KUROBOX
(Fig.6-2). In the third period, mice were fasted for 3 days, only drinking water was given ad

libitum.
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(A) K2CABIN (B) Appearance of KURO BOX

Fig.6-2 K2CABIN system and KURO BOX system. (A) K2ZCABIN system used to measure eating
patterns and KUROBOX system used to measure movement patterns of behavior. (B), (C)
KUROBOX; This measures the movement of mice by infrared sensors. We calculated the distance

travelled by the mouse, the speed and the movement angle over time.
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(A) Food and water intake patterns
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Fig.6-3 Food and water intake of mouse in the first period under ad libitum intake of water and diet.
A similar pattern was found in all individuals of two groups. (A) An example of the food and water
intake patterns of mouse. (B) Average of food intake. Values are Means + S.D. of 10 mice of two

groups. (C) Average of water intake. Values are Means + S.D. of 10 mice of two groups.
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(A) Movement behavioral pattern of mouse
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Fig. 6-4. Movement behavioral pattern and running distance of mice in the second period under ad
libitum intake of water and diet. A similar pattern was found in all individuals of two groups. (A)
An example of the movement Behavioral pattern of mouse in second period under ad libitum intake
of water and diet. (B) Running distance in a dark and light phase in second period under ad libitum

intake of water and diet. Values are Means + S.D. of 10 mice of two group.
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(A) Changes in the behavior patterns of movement of the mouse under fasting
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(B) The moving distance of the mouse under fasting and free ingestion

1800 ¢ *k
1600 |
1400 |-
1200
1000 |
800 |
600 |
400 |

200 F -+
0 J

Control group Fasting group

Running distance ( m/day )

(C) Frequency of appearance at the running speed of the mouse under fasting and free

ingestion
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Fig.6-5 Movement behavioral pattern, running distance and frequency of appearance at the running
speed of mice in the third period. (A) shows the movement of the mouse behavior under fasting in
the third period. (B) shows the movement distance of the mouse under fasting and free ingestion. of
5 rats. Control is group under free ingestion. Fasting is group under fasting. Values are Means + S.D.
of Smice. (C) is the frequency of appearance at the running speed in control (O) and fasting (H) .
The interval of the X-axis is every 0.25m. We observed that movement increased significantly and

there was over-activity during fasting.
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Control Fasting

Fig.6-6 Macroscopic images of brain tissue. Macroscopically, upon dissection, we could not see
any atrophy upon fasting and there was no change in wet weight of the brain. However, the surface

of brain tissue appeared less glossy and seemed to have lost precision.
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(A) Frontal cross-section of the brain (Wide-angle images)

Control Fasting

(B) Around the hippocampus (Narrow-angle images)
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Fig.6-7 Optical microscopy images of brain tissue. Kluver—Barrera stained images of Frontal
cross section of the brain (A) and the hippocampal region (B) No visible difference were observed in
the size of the nerve cell body, the properties of the cell nucleus in the range of observation, such as

the thickness of the cerebral cortex and myelination, thalamus, hypothalamus, and the striatum.
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(A) Subventricular zone

Control Deprivation
(B) Around the hippocampus
red cells
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l
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Fig.6-8 Fluorescent treponemal antibody image of the brain tissue. Brain sections of the
ventricular zone (A) and hippocampus (B) were stained with immunostaining using nestin antibody.

We observed the disappearance of nestin-positive cells in the fasting group.
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