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Ty M RIERETEA v A—¢E L72FEOE ) VREEZ21HREERE L, Bzl
HBETRIT a7 7 A NVOELE DNA~YA 7 aT LA ZHWTHT Lic, WTholtbm D v
BEIUC X > TERNO U AR BT K Lisho 722y, WRIRE - PEikE & HICBFIC AL, &
BN ZREDO Y v LTz, MR R Tk, W oRE S Bl 22 A Kb 558
ST, DNAY A 7 a7 VAL DBATTlX, ¥ o7 BREFRT—L Lio| V U BEEEE O Bk
WCBWT, FUNRNTHEREIEA L UTeRE L L STRIE - SEICE D 586 TR TS ISR
KTFLTWAZEBHLMNE o], ZOZ b, BREFFOX NV EREFRT—LT 5 &
L0, &Y CRICERT 2SI 2 RIESOER T S D Z & AR S iz,

]

il

UVH\EWWTﬁwy?AKKPTﬁﬁﬁZ%<€ihé¢*?»?&@ B EEET D
DIZMETH D, BETIZHHEDERMN, SRS L BICEEICEEN TS, EWOERET
K%UV@%%V&LT@EL\%@§<ﬁmy@%%&ofwéo&aif@ﬁm:ainf
WHTED, REZIERNTDHZ LT EAERY, ZO—FHT, T4, 4V AX 2 FEBLIERR
B2 EICEEND U S L DIBRIERAREE L /2o TV D, BREIEELC X BER & L TIE AL
EARCHIFIRSREO BT NS TS, Lo LAans, BT L) ViREHE
BURE D AARISEIZ DWW T, BIE FIEL L~V COMNTITBEIBIC BT A A AT AR F o DB
ERHY . FRU T AEFEEY VB N T AR —F— (Npt / NaPi) ITadZEIULT?Y, KEREIZ
\T Areceptor activator of nuclear factor-xB ligand (RANKL) D¥&E |- 57HY f@&%ﬁﬂ@i&ﬂ:ﬁl
HDHOHRTHY, MEAITIZIZE A EITThbIL TV o7z, bhvbiuxInETic, Y 8]

DI OBIFIC I 5B FRILE 2, DNA~ A 7 07 LA Z W T L, RAEC s B
DOEETORBFEFEZRBOTND CRERT—4),

— . FHIFAFLIZHARTY V2 2L ERRNB 5, 2L THAERITY ViBREEROFEL <
Fiz< v, —20EBE LT, FAFDOY L OELIFTEEX U ARNITETHLIEA DB V&
e LI THEL, HIkiE ETAELD U Ukt ) T F RREFHAF DI 7 DRI % B
FL AT T B-Y P RTUABRHIUC WD TH D EEZLND, Diubhud, FRAT—4
VST BT RICHI T DR R S BE SN TV 2 LITHE L, FRLEZMLTHY v
OB WVERNZIZ, BIRICB T D RIEMFRIFE L TR0, ke LTY rOdkH
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(B < BAEREN IR SN TV D LW IR ASL T,

ARFIEIET v MCEERICY VEBEZTIN L@ ) VREERG LIkt E . X RV ER%2FRT
—H U RIEE L@ ) VR GHEOANTF T A= REFTA,. BB TRBET e AV E
52 Lok, REEMERIET S22 L2 S L TTo T

EERAE

1. BV RER

4l OWistar REEMET ~ F1OILZTHM O PHEAE R, FHIREMNITEL R D L ) 128
(BHEn=5) 1207, WITNOREBAINGSCREZX—2 L LIz@mY v (VUE81L2%) ThD
D, 1DDORETH VX EJRE LTC0% WA v agierm ) o REIEE HPCEE) . b 91 oDORET
BN ERE L% R —2Etem ) o BEIEE (HPWEE) & U7c, HPCEE, HPWEE & & I/
r—U CLHMEE LT, fEOMAIZR IR L, R—R LR DEEHIH LU X 7 E
BEHNBA L Am— b LI2ROfEE U —F XA =y MEPBIEA LT, IEA VTHMER
BTV ART—DRIGEDY U E2EFATND T, HPCREEHPWEETY U EEnE LD X )1,
W2 VEE2KEN IV UL Ea— U A —TFOEERE L, KE, BEEZHET LI E LD
2, RBIOEEZHERL, UV OHRBRZITo7o, BIBRKLZITH 2 LTI R T A2
L., RIZFZFOFEHFRL, o7 LTHW, VUERIFRATZ7 77T A MY a—%2HnT
Tolc, BEKTHR, X7 Z—/VHEE T CEHEIRE 0 SRIMLZITV, ZEIL ST, BWERT
X, Fo, RNBEDICEMARRL, ALY v BXOLy Y A0ORIE, ABIIDNA~A 7 1
T LA T (BR) 1ot L7, gt o I 27 A oflEE., ERBERKIEEITo %, U iR
HLFERRIC, DT T DIEICPHIHIE T o 12, B FEBR 1T, BRI KRR BB A Rt
B ERZEESOKRO S &, FORKRFEYER ISR > TTTo 72,

2.4 87 LA @i

HHERT L CRWEERZ, ML EEZ T4 AT VR (wA a7y 7 =FFy) ITTHE
W U7z fRE U 7= AR AR B D 10f5 B DTRIZol (Invitrogen) ZM1%., KU ba L REI T A
P— (XX~ T 4 H) ZHNTHREYF A A LT, TRIZzol D~ = = 7 /U HE  total RNAZHHH L.
RNeasy mini kit (QTAGEN) {Z Ttotal RNAZAEHE L 72, 3 H 417 total RNAZ & &£ 12,37 VT Express
KitZHWTZ—4 v Ol 24T-7-, GeneChip Rat Genome 230 2. 0lZ/NA 7 U # A XZ4TU>,
Hybridization, Wash and Stain Kit {2 CYefh - Palfth, AF¥F ¥ LCDNAYA 7 07 LA T —X
A LTz, DNA~ A 7 a7 LA AT ICHE U 7ok, Bl o U &84 BRI AR AE R
gk Lz,

Axy L THELNEYA 7T LAT—% (CEL 77 AV) 1%, WM SiE8RE R (7
Y—yY 7 b x7) B UBioconductor (http://www. bioconductor.org/) LW X v ua— KL7=
A7 aT AT =R r— R W 21T > 72, 5 — Z |ZFactor analysis for
robust microarray summarization (FARMS) 7 /L= U XA CIEHULEIT- 2%, Yo FILE DR
J@H) 7 F A8 7 ELTolz, HPCHE EHPWEE CHREUIEN & 5 -5 CREABEE 1) O3k
I%. FARMS & FHMES v & &R CUyDRank productsik® T 72, KRIC, HPWEECHEICHEE B
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BHD5WVIRBRUE T T2 EEBEFEICBWTED X ) e o I B0 E  Bi S Tnwan
IZ2UTC. Gene Ontology (GO) @Biological ProcessiZH:-3VTDAVID (http://niaid. abee.

nciferf. gov/home. jsp) Mgene—annotation enrichment analysisiZ X o CTHEHT L 7=,

w B

21 AR E L7 A, HPCHE L HPWRED NS . IR - R - ) EIRE - BiRHEEZEOW
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LTI bR roTe, AENTEFE OV VIRE (0.3%) OfiklZ2 &5 LA EE L TR
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RPN S dv, 2 odEt STV 2 LB b D,

PR AP | R M A 7 T L2 BT UL Wi 2142 L 7o . HPCRE, HPWREMIRE L H1C, RE &
BE OBFUEICIAME R AL RO b (K1, KA, /2, K2Rl L oz, BhiEd
DU rBIOHI T T NREITHPCEE L HPWEER] CHEZIX 2ol —FH, T E TORF L
DEFEOU EE (0.3%) OffEtEERES LcHae, BliEbIcRHE S Y VT BiRER g
BTV 15mgll T, ATy LIFEL gl FTHY . AEIOMBHLY v E&, LT T LGRS
HlzEEE R LT,

B o) v ERARIEIC, KR D P WVAEIRT o238 L, DNA~A 7 a7 LA fi#
Mr&4T > 72, FARMSIZ X A EHULT — X W EEh 7 7 22 Y > 7 OfER, HPCRE, HPWEEZ

NENDRIARE R 7 T AT L7y T- 5 OO HPWEEIZ—2 D 7 7 A X Ak LT- (X3),
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D OLMNE R oT,
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discovery rate (it L7=8a 1t v MZEBT HEEEDOEIS) 230. 5K Th OB 52 FH
BICRBINRZ D L Lic, ZORER, HPWEECRILNA BEIZEWEIE 1 1X100918, HPWEE CTHEL
DA BIEOWBEFIXIIE Th > 7o, 2 b RILEEIZ 12D T,60Biological Process
DT )T — 3 T HD X gene—annotation enrichment analysisZ 417> 7=fi RITFRAITTR LT,
BB LA LB Mok, IEMmR-We(k, 7% 74 G, BB, 7 & F/1-CoA
K72 £ DGO termPBHE IZIRME ST e, — 7, BEUK T L7cBE & v b CEME S 47260
termld, AMRIEIRE., ARIUREO T oty v 7B I OER, MEOIEMEL, $hE a7 Y v
L DRIBEINE. ARKGOHIESE, 1ZE A ERRESCRIEICED 560 termTH > 72, 0% -
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B EH LW E 1y MIEM S NZ60 termlZ, ARIAEER-ME{LN S LTV Z &
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JSZENZER D 560 termiSZ & A EThH o7, DIVOIVRAIEDN—RA L LT BA & Z X
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FrEanizfliZiz L A E2RV, £ Vo BERTIE, AFRIIAEEERMAARIETE 220
x5, BETRAL-VLTIEE D CREBEFHNCE Z 2 b0l b PRI H 23, EBRICRK
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FEH

B LA BI R - B AR RS T ORBUTHER . & Ly B A R T — & LS
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# 1. Bl RHH Rk

High-phosphorus casein High-phosphorus whey
(HPC) diet (HPW) diet
(P: 1.2%) (P: 1.2%)
Casein 200 0
Whey 0 200
L-Cystine 3 3
Corn Starch 358.006 352.486
Maltodextrin 10 132 132
Sucrose 100 100
Cellulose, BW200 50 50
Soybean Oil 70 70
t-Butylhydoroquinone 0.014 0.014
Mineral Mix S10022G 35 35
Vitamin Mix V10037 10 10
Choline Bitartrate 2.5 2.5
KH,PO, 39.48 45.00
Total 1000 1000
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K2, (KHE, EATE, BinE

B

HPC # HPW #
RAAHE (g) 208.0+2.8 197.6+3.7
{REHEIN (g / day) 4.9+0.1 4.540.1*
EE (g/day) 13.82+0.18 13.29+0.31
P & (mg/ day) 160.35 + 2.34 152.16 +3.96
iR E & (g/g BW) 0.00468+0.000145 0.00452+0.000072

T AT AR E(n =5) TR L2, *: p<0.05

# 3. U R OBEIEET 3 H D)

AIN93G #5.5

HPC # HPW # b OvaR

0.3%, 35T —

%)

A, BHEE (mg/day) 178.68+3.64  167.00+8.35 53.94+1.81
B, ZEHEi (mg/ day) 26.18+2.54  21.83+2.04 18.82+0.87
C, W& (mg/day) [A—B] 152.50+£3.04 145.17+6.46 35.13+1.39
D, KM (mg/ day) 118.22+4.05  114.59+6.76 4.68+1.10
E, KNIRE & (mg/day) [C—D] 34.28+4.49  30.59+5.52 30.45+0.74
WL (%) [C/A]  85.39+127  87.03+0.64 65.10+1.19
RNIRE R (%) [E/A]  19.23+2.50  18.20+2.86 56.59+1.49

T Z ) SRR E( =5) TR LTz,
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7 4. BBIEEEE - PICAEICEM S 72 E72 G0 term

(HPW HE T2 8l)
GO-ID GO term FDR-corrected
p-value

0006631 Fatty acid metabolic process 1.32E-05
0009062 Fatty acid catabolic process 3 79E-04
0006635 Fatty acid beta-oxidation 1.08E-03
0006575 Cellular amino acid derivative metabolic process 2.21E-06
0006749 Glutathione metabolic process 2.60E-02
0055114 Oxidation reduction 1.62E-21
0006732 Coenzyme metabolic process 9 84E-12
0006084 Acetyl-CoA metabolic process 2.57E-03
(HPW HETIERFEBL)

GO-ID GO term FDR-corrected

p-value

0009611 Response to wounding 6.96E-13
0006954 Inflammatory response 5 65E-08
0002526 Acute inflammatory response 1.09E-06
0019882 Antigen processing and presentation 1.97E-12
0019884 Antigen processing and presentation of exogenous antigen 9.11E-11
0006955 Immune response 2 90E-10
0006956 Complement activation 5 13E-04
0019274 B cell mediated immunity 1.70E-05
0016064 Immunoglobulin mediated immune response 9.19E-06
0006909 Phagocytosis 9 67E-04
0050766 Positive regulation of phagocytosis 2.00E-04
0030199 Collagen fibril organization 1.63E-02
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7% 5 HPWRETIEL LS L7= PPAR > 7 VT 5 851

ID Gene Name Gene Symbol
1370310 _at 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 2 (mitochondrial) Hmgcs2
1370939 _at, Acsll
1388153 at Acyl-CoA synthetase long-chain family member 1
1367680 _at Acyl-Coenzyme A oxidase 1, palmitoyl Acox2
1370009 _at Apolipoprotein C-IIT Apoc3
1386946 _at Carnitine palmitoyltransferase la, liver Cptla
1367742 _at Carnitine palmitoyltransferase 1b, muscle Cptlb
1386927 at Carnitine palmitoyltransferase 2 Cpt2

Cytochrome P450, family 4, subfamily a, polypeptide 2; cytochrome Cyp4a3
1370397 _at P450, family 4, subfamily a, polypeptide 3

Enoyl-Coenzyme A, hydratase/3-hydroxyacyl Coenzyme A Ehhadh
1368283 at dehydrogenase
1367660 _at Fatty acid binding protein 3, muscle and heart Fabp3
1391661 _at, GK
1387491 at Glycerol kinase
1370067 _at, Mel
1370870 _at Malic enzyme 1, NADP(+)-dependent, cytosolic

Similar to stearoyl-coenzyme A desaturase 3; stearoyl-Coenzyme A -
1370355 _at desaturase 1
1368150 _at Solute carrier family 27 (fatty acid transporter), member 2 Slc27a2
1387033 _at Uncoupling protein 1 (mitochondrial, proton carrier) Ucpl

-97-



B 1 HPC. HPW ifi 3% & g
S A T NS EIWT L L Wria 2 8LE% Lic, RENZIVRE) e kbo B (H
WRLRD b D) ZoRd, BEHE & BUE OB 2 AL O B D,

M2 BiE+DUY P) ELUHILYIL (Ca) EFE
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