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Yavand

B1E R

1-1 5

TR (¥ /— T, CAN), I— B LAY —7 i, FHESCRSIN TIZE L F
LILTNDD, TS Ol A & Tk A B H S W 72 HEMEN 25 1 5 J8E & IfLE B ARFEIE 7
I~ (SHRSP) TiZ, XM & L TR (SOY) & & Lefilkl & G- 2 78y & bk U CTAAF B En
RIBIZIHA T2 Z ERA BN TNDS (1-5). ZOHEMEDFERNBEIZRZICFAESNTED
T, AEDRO A= XL BRI N TV WA, R 7= HAMEYHAE O F T CAN IX
Z DO FEHENIEAE RSN TEY (6-11), CAN & A fAEHERUC L 5 Mk SHRSP @
B k21X SHRSP OISR S (CETEEEARAER) O, +72b 6, MED L5-(6,7),
MAEPREE DK (8,9), PiERLEER OFE (10), MmEEEOMRE(3), M/ MELoRED (8)
RENEET D EEZ LN TS, EEE, CAN Ak % 8 #H RIEH S &7~ SHRSP T
1%, SOY &A ka5 2 7ot HE & ik U ORI HAE 38 K UMM 25 38 O B H L ZE 0 6
ni= ().

—7J5, SHRSP (Z CAN &A ik Z 13 M5 22 ERBEOT A N AT v U FEANERICH
fENDZENMELNATNS(12). & NOBMICKIT 2 EEEERAWRRITIT o Fa s
VN oTHELZITTEY, TA ATV LUV T B MO ATEEIER O F25E
BT DA A ARGUE, O, IFEREE, miEERS ZOOnERERE %25
TEZL(13-14), @i EEORECREZE T EHE SN TS (A5). TA AT R LA
VIR &AETEEERARIERGE ORISR E R T H RIMRICHBIZ S5 2 & & (16-18), SHRSP
NEBRHZ v FOFTHAREERIEL LERZEZ LSWVWRKETHY, b MO
BEHOETLEME L THHEHINTND (1921) Z & %5 x5 &, CAN & AFEHERUZ
FoTROOLNDT A M AT v U EADHECD DHENE SHRSP (Z331T 5 A6 B B ARERE D .
HIF BT A O—RIC > T D AfRetEnydb 5. £7-, Wistar 7 > FClE 10 1 H
® CAN EAFEHERIC LK » TIEF 7L K27 0 U EREDOB KRR b b D T(22),
SHRSP T b [AERDRENA LD & F1uE, SHRSP (ZH1F 5 CAN FIEOERIZIE, PERR
RRIERE R E, AT aA RRVEVEEATLIHRENDEENDAREEND 5.

ZD X DI SHRSP (28175 CAN GAEEHERIC XL 2 AFFLRIL, FE, AU 4K
gitk, MEGEBLIORT oA FBVECREO R 72 SRk Zeife & OBTE A HER S 4
TWbDD, —B LRNTIEA She -0 T, BIEOENSRE I ETE TELT,
T A RAT R ART IR L OBEIZOW T HIFEITEA TW oz, £, TNET
DORFFEIEE B HEM: SHRSP 2 W THTodL, MHEDKES ShTWhieholz.



AWFFETIL SHRSP (281F % CAN OFEZNR A mMEFINMNT T2 & & BITHEDRO
PEZEZOWTHID TRFTZ I X 72, 5 2 BT 5 L 512, 477 AR BER °&
DEONDONT A—% (IE, MAEFIRE, M/ ik, ARV UEsztEs X O O EE
FARRAERIPT LR &) ~ DR 2 L L, CAN OB LA T v A RREAE~D )N I
bivlc. 2D, AT uA RERVEVEARSORBEZHFHT 2 BT, H3ETHEND
X210z, fEF DT F R e B B8ROSO AT v A RO, FEHEMAHRT OMRLVE
VIBEARIE L. Ee, MRREEIB O AT v A REREREE T < StAR I LU Of#
F D mRNA FHUTMZ, mRNA BEHUICHBERZE(ENRHLNTRERTIE, Z#hodia— R
HHUNTEEEIEL, SBICTAT 4 e MAEZFE L. FONTERNS, FBREM
CAN BHEOIERITHY, TAMAT R ORPICEVREIEOT IV RAT 1 UEADHE L,
R LTV RAT o o PNATGEERRIER A EET 2 e B2 oncw, 5 4 BT
£912, 7 v MR EERBHIES L Ot MEB Rk E AV, 7V RAT e v EA
WX D7 A N AT ORI CHERE Lz, SEFIIARL TS5 L B0 TH
%. CANEBERNBMHEOT A AT 8 U LAV ER T S/ 00E0IEARBTED, CAN BEN
EZBIT2REWRNHBAM CHL L 2BET 5L, b M TOREHREFZRIT 5729
2, ZORENREZFEMIZEST 2 2 LITTERPHD.

CAN HEMEOREME IXFEE STV, CAN BHEORRME OB L LT, 2
NETICWL OLOYENRBEF o TE 2. 62 b REMICITOERE CTH D=L iR
R TH D glucosinolate 737 EAVEMIZITE S 72> 7203, 1970 4FRHTHES I F 4
TR INTF v/ — 7 FMITE= L2 U, K glucosinolate DAuFET, XA A,
HUIF &R L LA A STV, 1975 45, Minetoma 5 (23) 1%, CANMIZHE &
1% glucosinolate DX CTd 5 isothiocyanate & oxazolidinethione 73 &K AFHIIZH5 D
IR Z 5| &8 29 2 & 28 L7 WF90 S O H ¢, CAN Hi123 glucosinolate ™ & & |3 EES
FRICHFIR AL = L, SECRIRALND Z &2 U7z, 1996 412 Huang O b 3EREF O
Eift 5% T 5 butyl, phenethyl Z L T allyl isothiocyanate 73 CAN HZFEEE 7~ 5 I Tl
SHRSP DA AU A KIEFS RN L2 MU ). £, BHMmE LTESNT
WARERLUHAR XA DIFIET R TR MY 77 U r— 72D T, ZiLh OENEEREAK
EAEE L ORHN Y REED )Y, 1998 45, Miyazaki & (3) 1%V /S—EMLH L 7= CAN
DONEIFRIE 5y 2 fEHL S 72 SHRSP TI3AETF BB OFEHMENFED DRNZ & A& L.
2000 12 Ratnayake © (5) 1%, MO T TiX CAN B2 EBEOMM AT a0 — V&5
A3 52L& SHRSP BEOZDOHEKRFED T v b TILINS DORFICEH D AT 17—/
RABENFRIK & 72> TREMEAT 2 — L BMEANICERB LT WHEEICER L (24),



[SHRSP DERIZHFE 2 AT 1 — LREERZ & OB CIE, RNICERE LM AT v —L
FLFHEN AT B — VI L DN L AT m— LOEBPEOF bz &2 L, i
NHMMEGELAEST S, | L) ‘AT o—Lil” 2B L. 20 “MHWAT o—
VIR XA D DI AT, AT v — L E B3RO TO7enAd ) —7 Tl
CAN L FZoEmbz s R T HFEICMZ, FMEPEM AT o — LB L AFAKE DM
(ZIFAEBER 22N 2 E BB OMEIZ L > TREINTZT29D (3, 8,25), W AT v — /LA K
WETHD LITRBE SN o TV D, KLl -> T, NMHERRIETERT LIV
Ry X 3o Kl 2032 0EPWENE S I > K2 OERZET % Z &5 CAN %13
L L3 2800 DMNEIZ L% SHRSP OFEMLICEEGT 5. ] L3 2@ bHA26), =
NETOEZA, FREMERA L LT CAN BB TE 2{bAEMITR202 > T
Wi Lo T, AT CAN DR KM E A O & & TG ER RO
FHIIZE S TWRWS, CAN BPEDRHEZFEMIZIN D 2 & TH L D HHA R R E R
EDOXO LD &L BT, CAN OZRREBIEDOREBICHELDEEZEZTND



2B CAN B0

2-1 F¥im

AVEBIEROWRRZ MR LT OB L WO BENORFT 2L, TAMAT B O
ENIXA SRR D D, FIZE, BYHETIET Y Fu v RZIENEFBIEFROZENTH
D, TARATRUCEMIET DI L THEDRPHEOND (18). —77, MAREOLMEIZRT
L7 A MATwOERIE, AEEEROAWRREO LA LBHEL TS (27). CAN 23ERE
BIEFOFIEAME T HETFTH D &V D HATEOFRMEL T 5720120F, CAN
DB BIT DM EERRDZEBARAIRTHD. L L, HERRLND ATREMENH 512
L2 5T, CAN EROFEIZET 5 2 E TOIRET X TOMIRITMERE 2 AV T
ot MEMEEMIC )T 2B 2 A AHRE Sh D Z &k,

ABFFETIL, MEREOD SHRSP IZ CAN A 2 #E S, AFAKLZT TR, ARE
TR CET 280D /RT A —& (IE, MAEPIRE, MW, 12D R X
OViges D9 AR AROET 72 &) ICRITTRBL i Lz, £72, AIFRIC L - T, Ktk
SHRSP (2317 % CAN #EERIZ L AT T 2 N 2T 0 EEORD A MEfh 7L R2T o
VIREORERMREME) 2L APIO TR L, MERT L RAT v U REDH R CAN
DEENRIZED L OICHET 20OV TELE LT,

22 Hik
2-2-1  filkt

10 wt/wt% (24.8 =R /L¥—%) ORKGIH (SOY) Z i L 7= BEAGN AIN-93G #y ARkt &,
SOY (2182 T CAN % 10 wt/wt% N L 7= [Flfa 4 CLEA Japan R 72 HHEA L7c. ik}
DREMERALAL % Table 2-1 12779, SOY BL N CAN IE, BAMEZMTH S GRR) 2> ik s
iz,

2-2-2 A7 B E SR
2-2-2-1 EfAE

4 3B i D i 25 7R By FENE I F ARFEAE 7 ~ b SHRSP (Izm) 48 P (MERESS: 24 PT) 2 B AT A
=) KVBAL, vy RF YT 22BN T T AF v 7 r—VIZ 3RO L,
IR 23+£1°C, FHXHEE 50+£5%, HAEA 8:00-20:00 [ZERBEHIE S -fBE =T 7 AMBNML S &
7. Bk, e & M= 2 1B 12 PCo 2 BEC /0 TIEBIERE L. SRE0#EICIT,
SOY & Akl R IR) £ 7213 CAN &kt & AKiEK %2 B BICER S &7, fEHTE I 2 [,
FLWbDEAZH LT, SOY ZAFEHEIEEZ BBE S LR IUILLTO LB TH D ;



(1) SHRSP % AW CHlfIEIEE D B & JH = A ZEDIEIE X TH SOY & A fl BHE HURE % it
BEEE LTS, @ mIROEAREN S UERE R OIS EIC SOY Th D, 3) Mtk
SHRSP (2, &5 DilflE 2 £ ENME—DIENIR & L TE LB OWF a5 27z & %,
SOY & Atttz 5 A 7B O EFBEATETH S (1), 2k, Aim L TR TH S5 SOY
EGAEEEZZ DO E F SOY Ak £t L.

SHRSP DAETFHAZ I LI ZNETOIEE A EOHRETIE, MFE EFE2RET S0
(ZEREKIZ 1%NaCl Z3RANL TWD 23, AR TR L0 IEF KBTI 5 72
DIKEKE G- Z T

AHFFE OB EERIL, SIRFBER T RERE W i B Z BT K 5 FBRGTHm O R, AR &%
TS L7-.



Table 2-1 Fatty acid compositions (%) of diets.

Fatty acids SOY CAN

14:0 Myristic acid 0.14 0.22
16:0 Palmitic acid 9.01 4.37
16:1 Palmitoleic acid 0.07 0.21
18:0 Stearic acid 4.38 1.93
18:1 Oleic acid 23.64 63.67
18 :2n-6 Linoleic acid 54.50 19.56
18:3n-3 Linolenic acid 7.23 8.00
20:0 Arachidic acid 0.39 0.59
20:1 Eicosenoic acid 0.20 1.15
22:0 Behenic acid 0.45 0.32
n-6 /n-3 7.54 2.45

Total fatty acids (g/100 g diet) 9.88 9.22

SOY, 10 w/w% soybean oil diet (control); CAN, 10 w/w% canola oil diet.



2-2-2-2 JERBIZR L REB L OEERORIE

Beh5-BHbERT H 3B KO 0% 1 B, BioREBW) 2 0IE Lz, BEE (FC) bl 1
EIE L7z, T X TOBMOLEREEZ DR ED 1A 1 EBIE L.

AT O Rz RshoffE s U, BEOITEIRE, 2585 H 20 WITEREE R &30
LN GO ITLRE ST,

IRERZE, BRlEtE, 28, Wi, EEIREE, IR, K8, DB IS L OVERIE (28,29)

2-2-2-3 /MR D RIE

BECE 8 MICHEREST <X CToEMW 6, F 16 BIZITHEEMW ) 6 BEIRZANZ L - ThED
MK 245, MHE 10 pL T oo/ Mk 2 M EREHE (MEK-5208, HAOLE T2, HUK) THIE
L7z, 728, % 16 MBI L ORIMIE, T OREE TREIC CAN &4 filEHE Bkt o 1)
RE (BW) 23 L, 1IN LT\ E Lo 7z,

2-2-2-4  REFIIRGE

FECEN IR L S VTR RUC, R S - B IE AR L7, M, Ok, i,
RN, ARE, MR, RIS, REEL, REILLR, DN X OVFE A L CTEEAIE L2,
WIRAICBIZE LTz, 201k, 10%H/~ Y &2 ETe 0.1 mol/L VU e E K T Clifias 2 [E &
L7z, 728, HOAMSAH L <, WEMREICHE S 722\ Il T8I 22 2 4 0E Uiz, [ L7 ldes
RARRNT T 7 4 AL, BYIL T LT — MEREER L%, ~~ hF2 U -
AT YA L THR LT,

2-2-3 8 EMEE R

2-2-3-1 #fAE

4 jH o> SHRSP (Izm) 40 VE (#EMER 20 PU) 2 A AR A )L — (Fli) KA L, 7 A
Bt s87-. Bfbss, MEREZR 2% 18 10 B0 2 BEZ0 T, SOY & AR Gt fiR) & 721X
CAN Bkt L /KiEK A B MBI ST 8 HHEE L. Aido47F B4 RIE L7 £
ERIBRDBREETHIE L7122y, ZOFERTIT 17— 23 Loz s L:.

2-2-3-2  MER L O OBEIE

BEE S HEIZT—/v - B 7 2, T XRTOEFMOREAIREDEN NS T VFRAET T 7
(MK-2000ST, Mt - =0]) CifiE &Mz HE L.

10



2-2-3-3 A7 FUbEAATRER (OGTT)

BICGE 8 MIC 18 R S ¥ -5, O~ RUBAMRE (OGTT) 21T -7-. FEAfrHi
O fEH 7V 20— A (Glu) #5215 72 IR MRD &0 B oD ik & BR B L 72, 3 g/kg
O Glu Z#f& O #H- L, T b% 150 40 F T30 oEIc8ii Lz, i Glu BE1E, i
w7 LR, GurbZva ) T 7 hr~OBbERHT 27 —m A N v 7
Hi#=, FreeStyle Freedom Lite™ (=71, Kf) THIE L7z, 7%V OMikH > 7 /VIEEEIR T 30
STHE LT, 1,200xg T 30 53[0 L TR AL IIGE R oA A Y REE A ELISA % >
I+ (Ultra Sensitive Rat Insulin kit™, FRAKAEWBLHFIERT, Biik) 2 HWCHIE L7-.

2-2-3-4 i, MIEAALT, AT aA FORE

BRI T, ST 18 RFEEM A R S8, W TER 7L T v (BT A v A5k
L, RBR) W N TRl L7242, JEfZ2 =P OIBH Lo, PukEEH & LT~ U T R oA
(FHTAT A7, FH) W THRERAR2 HERIML L, MK% 150xg, 4°CT 15 4z L
7o oo o VT 5 £ T-80°C THRAF L7c. BRI, lEasz bl L CHEE
ZHIE L, WIRAIZBIZE Lz, &8F 6 IEO B g E RNA I W 2 72 DR 238 TR Tt
L, —80°C THRAF L7z, ZOMONEZE 10% A1~V & ET 0.1 molV/L U > FRFEEHE
THEEL, "7 74 A LTEZREYL T LRI — MERZERL, ~~ FXF2 U2
AV YA L TEHMR L.

i EF Glu, BEEEAENIEE (FFA), bV 27U %V F(TG), # =L A7 u—/L(TCh) ¥ LV
Bt L A7 1 —/ L (FCh) JREEIXTIRD X » b, Glucose C-I1 test™, NEFA C-test™, Triglyceride
E-test™, Cholesterol E-test™ 35 J U} Free cholesterol E-test™ (7 27 A /L AFOYEAHIEE, KBR)
ZHWTEAZNHRIE LT,

MR AT v A FREOHEITEARDLDTETIT-72(30). #lgA /R4 L 2H-F721%
BBCHFERAT v A FEWHEERE & L ClEICiRmLz%, A7 eA FevzFroz—
TTHIH L7z, W CZ o) % InertSep pharma 77 7 2 (GL sciences, B0 & H VTl
WL, Val) R AT LV THERIL L. B0 ER% InertSep SI & 7 A (GL
Sciences) |2 AL, & L7 Hi4y % Nexera UHPLC 3 A 7 A (EEUERT, FHR) & API4000 ‘&
7T 5T (George, Framingham, MA, USA) THEER SN DAY v~ 75 7 ¢ — &8/

BN E (LC/MS/MS) IZHEA L. A LICEEEREIZLL T OEY THD : T A MR
71 -13C3 BEL TV K AT 1 -d7 (IsoSciences, King of Prussia, PA, USA).

2-2-3-5 mRNA F&ELDOfEHT
WUk U 7= B R Ak % Trizol™ 83K (Thermo Fisher Scientific, ) F CHREF A4 XL,

11



7\ L 5 CHIH L7z totalRNA % 27 1 e s /L o Y 7 a R ) — L CHGHES BT, R
totalRNA % 15 7= . TotalRNA ® j2 £ (X, Ultra-micro spectrophotometer NanoDrop™1000
(Thermo Fisher Scientific) 2 V>, 260 nm QWO 2 HIE L TRed7Z. 2 ug O total RNA %
High Capacity RNA-to-cDNA™ kit (Thermo Fisher Scientific) Z H YT cDNA ([ZWH#RE L7, 15
HAL7= cDNA Rk Z AR (1 : 2) L, EagleTaq universal MMX™ (Roche Diagnostics, B () & 42
WBE D7 —7 /774 ~—%v FTh s TaqMan Assay™ (Thermo Fisher Scientific) %

FWTHENT L7z, 5 L7z TagMan Assay™ [ZIR D8 Y ThH 5 : 7V AT LT B R-3-U
%7 v Kua /%) —¥ (GAPDH), Rn01775763 gl; - = > Rn00561847 m(Thermo Fisher
Scientific). U 7 /L% A A PCR %, 7300 Real-Time PCR System (Applied Biosystems-Thermo
Fisher Scientific, # ) & HW T, NAIZ 95°CT 10 43ff, 95°CT 15 Bl L O 60°CT 1 45fH
DERFFIFHIT 40 A 7 AVHIET 27 0 7T W CiT o7z, FEBEIL AACT A TR L. 7
VEAT T E R3-U VBT b Ra ) — OB RIS 545 mRNA 0O R x5 58 4 i
R LU 2 SO A 5 A T REH Tk L7,

2:2:3-6 MIEF L=V BIOT v I4T v v TREOHIE
MIFFDOL =B LOT AT v 1 RER, £HZh Rat Renin-1 ELISA ¥ v b
(Raybiotech-Cosmo Bio, Tokyo ; fik Hi#iPH 27.4-20,000 pg/mL) ¥5 &2 O Angiotensin Il ELISA % v
I (Enzo Life Sciences-Cosmo Bio, HU AL ; & H&EPH 3.9-10,000 pg/mL) Z W T R U 7 U 7r— K

THE L. WEFIHZENZNLOF y FOFBEIESTZ.

2-2-4  WEEHFERITIE

TRERERI T R O AEBE DI D 2 WITEVEHE 2213 Fisher O IEMEMESIE TREAR L 72
(Table 5). FEAEMELLISOFERITT N CTFAEHAEAERZE TR Ui, MERER 3 X OB ©
DI OENL, MR L O Z K+ & L7z twoway ANOVA (2L - Calfli L7=. K+H oD
MEERPAERSGG & 5 VIR ZZ MR T 28321 Tukey OZEEK AT/, &6
W, MERE S S B OYEIZ I 1T D B D B EETBHEE O SERIE O 2213 unpaired r-test THEE L 7-.
WTIOEE S EEOZ X p<0.05 Z > THE L L. 26 OFEHENTIZ I Prism 9.3.1
(GraphPad Software, San Diego, USA) Z i ] L 7=.

12



2-3 R
2-3-1  AA7 B A E SR
2-3-1-1 BW & FC OHiR

BW OZ{t% Fig. 2-1 IZ/R T, KREUT two way ANOVA #1T-o 7=, HEFMEL Y & —EH L
TBW B K&EDo7-. B 70 H2vH 308 HE T, CAN &HEEE 52 -8 BW 1%
PERNZBIFR72 < SOY EHfEEE G- 2 -8 D BW L0 b HEEI/NE D o7 HETIEE 70
H, 77 BB X238 B2 5 308 HIZANT T, CAN &HfE% 5 2 -840 BW 23 SOY &
Akt a 52 728 O BW K0 & A ERIEE A 7~ L7z (Tukey's test 35 & U unpaired #-test) .
F7o, MEREZNZRIZI W TEIEHICIEA BN HUL S 407 (unpaired t-test) .- Z OFEHHE D
72X, MEEWTNIZBWTHIRAIZKRELS Y, HTRIZEE ChH-o72. & 315 HLIR,
CAN B4 BHE TIRHEAN DI LVETE L TR o T2 T ORI 21T /e o 72, [T
X5 168 B LIRS, MECTIXE 350 HLARE, 5 2 72BN 200 597, fdze spssiE(E R o B
o5 TBW AB/3T DUz,

FC DZAbt% Fig.2-2 IZR"T.FCHb—B L THOFNHEL Y $ 20 o725 133 HE TIE,
CAN & A ikt & 5 2 728410 FC 7% SOY & Ak 4 5 2 728D FC £V L2 WEM 2 &
D, TOEFTE 140, 21 A, 28 H, 49 A, 112 ABLW 133 BIZBWTHE TH- 7= (two
way ANOVA). #5140 ALAREIE, MMARF 23808 L 7B 8 2 21223 T FC DT D& N
L7, 5252 H, 280 H, 294 HF LV 301 HIZ CAN Ak % 5 2 -84 @ FC 7% SOY
BAHEEE B TZBO FC L0 bEREICDRL po7c Z 2 RVWTIE, R Lk 4 5 1
=B DRIZ FC DFET A Lo 72 (twoway ANOVA) . F 7=, HETIE CAN &4 flBhHiE
® FC 28 SOY GAfFEHREL Y & % 203 B, 259 BB XU 301 BIZBWTHRICHED Lz
(Tukey's test) . HEHEWTHICIBWT S FC ITITHBEH 2 R O FEEZNRZTD b

(unpaired t-test) .

2-3-12 AfFHHK

Fig. 2-3 1T T XK 912, HECIIT 2 A TR Ch B2 72 - Tz (Wilcoxon f&
i€, log-rank HE). —J7, MEDAFIMIE, EERMIMAE b CAN GHEEHEEOLET
4 BIH DIELT AR B D ETOHIM (ZILLIE CAN &AEEHEOMELE TENTRD b7z
<72%) ZEFRWT, BEHZBIT 2GR TRO bILD L 9 RERHEZEIIA O R o T. 1
O AhFRIZI Wilcoxon #7E Tl 2 BEF CHEZEDTR O B2y, logrank fRE TITFE®H HiL
ot SRR AR BatiE (> 1) ABobniz. £7z, SOY &A% b
ZIZEW & CAN B A2 5 2 2B O -5 447 A BT BT 72 > T2 (SOY > CAN)
(two way ANOVA). HETIE CAN & A ETBHED T AEAF A EAY SOY & A BBHE O 15 A 17
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AE D bAEEICED L, —J5, MEOALEREIZIZRIE- 22237205 72 (Tukey's test 35 &
O unpaired rtest). CAN &G 2 G 2 72 JEDSIM A BIEE R 2 295 £ TOYH B8
128+15 0T, SOY &A k%4 5 2 7-/D 214421 H XV A E 249> 7= (unpaired #-test) .

LarL, METIX SOY & ARl 5 2 7o RE T AR 1 BERER 23 7 & 41 2 F TONE A H
29613 A Th-72DIZx L, CAN GAEE 2 5 22Tl 249424 B L7020, WEOMIC

B2 72X o 72 (unpaired t-test) . F 72, SOY &4 GIEHED AL B AT HET 393+14
H, METIZ401£18 H 720, ZEITFRD Hi7eh - 7= (unpaired t-test) . L2>L, CAN & A fi
Btz 5.2 7o B OMEE TR 5 &, BETIX 274221 H, HMETIX 349424 ATH Y, AER
ZEINF D B LT (unpaired t-test) .
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Fig. 2-1 Body weight gain in SHRSP during the survival experiment.

Twelve animals of each sex were assigned to the group fed 10% soybean oil diet (SOY,
control) or 10% canola oil diet (CAN).

Symbols with bars represent means with S.E.M.

§ and T, Significantly different between sexes and between the 2 different diets, respectively
(»<0.05, two way ANOVA).

9|, Interaction exists between the factors, sexes and diets (p<0.05, two way ANOVA).
Identical alphabetical letters indicate the absence of significant differences between the groups
(p>0.05, Tukey’s test).

* Significantly different from the SOY group in both sexes (p<0.05, unpaired #-test).
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Fig. 2-2  Food consumption in SHRSP during the survival experiment.

Twelve animals of each sex were assigned to the group fed 10% soybean oil diet (SOY,

control) or 10% canola oil diet (CAN).
Symbols with bars represent means with S.E.M.

§ and T, Significantly different between sexes and between the 2 different diets, respectively

(»<0.05, two way ANOVA).

9|, Interaction exists between the factors, sexes and diets (p<0.05, two way ANOVA).

Identical alphabetical letters indicate the absence of significant differences between the groups

(p>0.05, Tukey’s test).

* Significantly different from the SOY group in both sexes (p<0.05, unpaired z-test).
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Male SOY > CAN  p<0.0001 (Wilcoxon test), p<0.0001 (Log-rank test)

Survival curves Female SOY =CAN  p<0.05 (Wilcoxon test), n.s. (Log-rank test)
Mean survival Male Female I\S/ISI$ \\:: girplale 5:882 (two way ANOVA)
(days) SOY 393*142 401*182 :

CAN  274%21b* 349+ 243#

Fig. 2-3  Survival curves of SHRSP fed 10% soybean oil diet or 10% canola oil diet.

Twelve animals of each sex were assigned to the group given 10% soybean oil diet (SOY,
control) or 10% canola oil diet (CAN).

The survival curves in the males in the SOY group and in the CAN group were significantly
different (Wilcoxon and log-rank tests). The curves in the females were evaluated significantly
different between the 2 dietary groups by Wilcoxon test but not by log-lank test. The mean
survival time was significantly different between sexes, female>male, and between the
animals given the 2 different diets, SOY>CAN (two way ANOVA). Identical alphabetical
letters indicate the absence of significant differences between the groups (p>0.05, Tukey’s
test). *, Significantly different from the SOY group in the males (p<0.05, unpaired #-test).

# Significantly different from the male animals given CAN diet (p<0.05, unpaired ¢-test).
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2-3-1-3 ISR

Fig. 2-4 |ZEEGE 8 W/ Mtk z /R~ 3. I/ MREICIZA BRI R 0 > 72208, ik
(MEREVZ 3o B9 SOY G AR Z 5 2 728 & CAN &A% 5 2 I-BhWEER) CHE
PRFEDFRD DT (two way ANOVA) . IETi CAN & A falEHE D i/ MicE s SOY & A ikt
FEO M/ L LD AR 720> o 72 (Tukey's test 35 & OY unpaired t-test) . — 7, #ED 1/
BTGB ZR A bR odz. MO 16 WO /MiEIX, SOY & fil Bk ¢
51.2+1.8x10* /uL, CAN & A fIEHETIE 55.3£2.0x10* /uL TH Y, FIEHEZE1ZFR0 S 7220

- 72 (unpaired t-test) .

2-3-1-4  HiR
2-3-1-4-1 Jigige & & PIARAVBLES T

HEWZ 31T 20k, Bifi, FFiEds X OV ROt BRI, £ EUfIC A RICE -T2,
F7o, MM, MR, B X ORIE O EESM LY b ECTHEBEICE o, MxtERE,
SEEE BT, GRATEHIERT 2 AN DG ERETA IR -T2 (two way
ANOVA, 77— IR T). IFROMIEHEBEZRNT, MtEES K OHERZE S I, #f
HENFT U T H EEHE TEILFE O DAL Do 7= (unpaired #-test). CAN & A falBHEDIN
B R 77.6+4.7 mg 1%, SOY &AEIEHEED 59.845.6 mg LV L AEICKE D o7203, FKTE
HIX SOY & A ETEHE T 0.4120.04 mg/g, CAN & A flEHE T 0.46£0.04 mg/g TH Y, ZEIT7
D B AVR Do 72 (unpaired r-test) . (& A EOEM T, Wi, OIEK, & iFiRo&E i, &
FARROBEALDS 2 BAVIZAS, W OB b B 2213580 b AL7e b 7= (Fisher D E R
WeRRE, T—ZITRET).

2-3-1-4-2 SR B AR AO T R
PIIRAOELIES C A B AU I I 23 RELAR O 8560 © b s S 7=, M CIaIM =R Pnk, ifieds L O
TFIESER O BT, L DOIER &R T X TOEY TRO bz, £z, EBEIREEES°
BREE DAL 2 0 5 B HEBE HIZIET R COEMPICA L. WO 5 B
FTROBEREIZ S, 2D D WIZEEHE 21330 b iv/e k- 72 (Fisher O IEMERERRE, 7 —
IRET).
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Fig. 2-4 Platelet count in SHRSP fed 10% soybean oil diet (SOY, control) or 10% canola oil diet
(CAN).

At the 8th week of feeding during the survival experiment, platelet count was determined.

Columns with bars represent means with S.E.M. of 12 animals. Platelet count was similar in
both sexes but was significantly different between the animals given the 2 different diets
(»<0.05, two way ANOVA). Platelet count in the males in the CAN group was significantly
lower than any other group. Identical alphabetical letters indicate the absence of significant
differences between the groups (p>0.05, Tukey’s test).

* Significantly different from the SOY group in the males (p<0.05, unpaired #-test).



2-3-2 8 IR
2-3-2-1  IfEd LUV

MJE3 KL OMAE DA% Table 2-2 (237, MBI IXMEZE & fBIBHR 223380 7 (two
way ANOVA) . [fETMEL Y S ETHEICHE I >7-. Two way ANOVA (23T 5 H B 72k}
[EIZEE, CAN SAEIEHI X - THEOMENE L < BF L2 2 & 2B LTz, I
JE, RiRBImEF L OV EIE, SOY A EIEHEIZIE T CAN S A THEIC EA- L
7z (Tukey's test 33 & ON unpaired ¢-test) . —J7, MED M F 36 KX OVOHAEUTIZETEH TR D
Nrphoie.

2-3-2-2 OGTT

MAEH Glu B LOMIEHF A > 2 U AREOREFERGEZ, Zh2hodh#it FifE (AUC) O
¥ 77 & & HIT Fig. 2-5 127 . GlufkF 5% 150 23 M O M EHER (ZI3A Z etk E0
A BTz, HEOMAEF Glu REITHOZN LV bFIZE D >72. Glu Afitk 30 47, 60 57
BL0 YICHT D CAN GA LA 5 2 -8 o it Glu 1L, SOY &AfE% 5
ZT-BOZNEREICR > THY, CAN EAEEHIMATF Glu I 2 H K S w72 (two
way ANOVA, Fig. 2- 5A). FFICHETIEL CAN B EEHED MAE T Glu JREEANBHE TR L,
30, 60, 90 35 LT 150 43712 SOY ZAfFEHEL A EREEZ R L7z (Tukey's test 35 &
" unpaired t-test). M Tld CAN & A SEHED MFEH Glu 223 Atk 30 47 C SOY & A fil
BHEL D b ARICE D120, ZOZEIZIT L T Th o7z (unpaired -test) . AT Glu 2
FEZAD AUC [ IHERER] 35 J OB CH EIZE 72 - Tz (two way ANOVA, Fig. 2-5C).
HETIX CAN B HEIEHED AUC 23 SOY A FEHED AUC LV b RED-7. —F, T
L5 Z T2 BN 220 53 AUC IX[RIFREE CTd - 72 (Tukey's test 33 & OF unpaired r-test, Fig. 2-
50).

N

20y E CTOMEA AV AREICSHERMEERH LN JEDA 2
BEX-BELMOZNEY bEhoT. —0F, 2FEOEEZ 52 8o A1 2 ) ik
FEVE, PERNCEIfR7e < RIFREE T o 7= (two way ANOVA, Fig.2-5B). A A U UREE(LD
AUC IZ HMEZET A S U720y AUC IZETEHE Z2 13788 B 720~ 72 (two way ANOVA,  Fig. 2-
5D). MEHEWFHICE W TH AUC IIEEEHE O E 2D b o 7.

I
=N

2-3-2-3  IfHEF Glu B8 L OWRERE
FIRREEO MAEF Glu & J5E OPEEE % Table 2-3 27”89, FFA ZFR< T _XTH/RT A —H )3
BEpMEZEZ R LTz (two way ANOVA). D Glu JEEITMEOZN LV &> 7. TCh,
FCh 5 L UNTG OIRENL, MO NHEL Y bmholz. 2 b 3 DONEEIL, 2 2085
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ikl & 5 2 7B O THEIZHE 72 - Tz (two way ANOVA) . HEREZLE4 T CAN &
fAEHEEO TCh, FCh 3 LN TG IR IS, SOY & AFREHED Z N L 0 S A REITE - 7= (Tukey's
test 33 & OY unpaired r-test) .
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Table 2-2 Blood pressure and heart rate in SHRSP of both sexes given SOY diet or CAN diet for 8 weeks.

Male Female
Parameters

SOY CAN SOY CAN
Systolic BPS: 1 230 + 5P 267 £ 7 209 + 4° 207 £ 4°
(mmHg)
Diastolic BP%: 1 168 + 7° 197 £ 6 152 + 4° 148 + 4
(mmHg)
Heart rate’ 470 + 11° 501 + 78 488 + 5% 473 + 7P
(beats/min)

SOY, 10 w/w% soybean oil diet (control); CAN, 10 w/w% canola oil diet. BP, blood pressure. Values are means
+ SEMs of 10 animals. § and ¥, Significantly different between sexes and between diets, respectively (p<0.05, two
way ANOVA). ¥, Interaction exists between the factors, sexes and diets (p<0.05, two way ANOVA). Identical
uppercase letters (above SEM) indicate the absence of significant differences between the groups (p>0.05, Tukey’s

test). *, Significantly different from the SOY group in both sexes (p<0.05, unpaired #-test).
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Fig. 2-5 Oral glucose tolerance test (OGTT) in SHRSP fed 10% soybean oil diet (SOY, control) or
10% canola oil diet (CAN) for 8 weeks.

Symbols or columns with bars represent means with S.E.M. of 10 animals.

A. Time course of plasma Glu, B. Time course of serum insulin; § and f, Significantly
different between sexes and between the 2 different diets, respectively (p<0.05, two way
ANOVA). v, Interaction exists between the factors, sexes and diets (p<0.05, two way ANOVA).
Identical alphabetical letters indicate the absence of significant differences between the groups
(p>0.05, Tukey’s test). *, Significantly different from the SOY group in both sexes (p<0.05,
unpaired z-test).

C. AUC:s for the curves of Glu levels; The AUCs were significantly different between sexes
and between the 2 diets given (two way ANOVA). Identical alphabetical letters indicate the
absence of significant differences between the groups (»p>0.05, Tukey’s test). *, Significantly
different from the SOY group in the males (unpaired t-test).

D. AUC:s for the curves of insulin levels.; The AUCs were significantly different between
sexes but not different between the 2 different diets (two way ANOVA). Identical alphabetical
letters indicate the absence of significant differences between the groups (p>0.05, Tukey’s

test).
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Table 2-3  Plasma glucose and lipid concentrations in SHRSP of both sexes given SOY diet or CAN diet

for 8 weeks.
Male Female
Parameters
SOY CAN SOY CAN
Glucose® 144 £47%  155+£2.7° 135+ 4.0° 137+ 1.9°
(mg/dL)
Total cholesterol® T 56.0+7.1° 762 +5.3%" 649+4.1°  92.0x£4.0%"
(mg/dL)
Free cholesterol™ ' 828+0.79  15.1+0.9%" 18.1+0.7°  229+0.5%"
(mg/dL)
Triglyceride®: ' 67.7+33°  107+8.6> 123£88%  148+5.9%"
(mg/dL) (mg/dL)
Free fatty acids 1.05+0.1 0.97 £0.1 0.89 £0.1 0.90 £0.1
(mEq/L)

SOY, 10 w/w% soybean oil diet (control); CAN, 10 w/w% canola oil diet.

Values are means + S.E.M. of 10 animals.

Sand T, Significantly different between sexes and between diets, respectively (p<0.05, two way ANOVA).
Identical uppercase letters (above S.E.M.) indicate the absence of significant differences between the groups
(p>0.05, Tukey’s test).

*, Significantly different from the SOY group in both sexes (p<0.05, unpaired #-test).
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2-3-2-4  [MHEF AT T A RRE
Fig. 2-6 A I" T L 912, T A b AT o VREIZIIMHZENRD S, SOY H 5T

CAN %2 &H LI-fiktz 5 2 -8 T b A EIZ ﬁiﬁoﬂ\f: TANAT B PR, M
LTV bvHEOFNEREICE L, ML DT CAN EHEEHZ X > T L7z (two way
ANOVA). MDD CAN GHFAEHED T A b AT 1 ¥R, 1,302+143 pg/mL 1% SOY & A fil
HED 3,034+530 pg/mL £ ¥ & A EITIKD> - 72 (Tukey's test 35 & O unpaired #-test) . i T4 CAN
GHEEEREDT A N AT 1 U REE, 62.7+8.7pg/mL 2% SOY & A EEHED 128.4+24. 7pg/mL X
D HAKA> > 7= (unpaired t-test) . D CAN EFGEEEOMAEH = R ~ T U4 — LR EN
4.2+0.9 pg/mL & SOY &AFIEHED 17.845.6 pg/mL ([ZHE_XTHEIED - 722 1%, CAN
@ﬁﬁﬂﬁiém@mﬁ¢?xFX?EV%WW¢%KQLTW5&%2Eﬂ5@mmw
t-test, Fig. 2-6 B) . MR 7 /L R AT 1 L REEIIMEEN 2o 1208, 2 FEO R4 5 2 72
Y CIIAEICER > T, CAN R ﬁﬁﬂﬂ%@zt@a% X SOY FAHEEE 5 2 =B
[T, IER T L R AT o R ERAEICHE K LT (two way ANOVA) . 1D CAN &4
fAEMED MR 7 L K27 1 VR 1T 464.1£107.8 pg/mL C, SOY & A faEHED 151.2427.9
pg/mL L L CTHEIZEN -T2 (|3 7). —F, MomiEdh T /v K27 v ARET CAN
EAEFEHERIZ L > ThFMNITH R L2 b DD (352.0+66.3 pg/mL), SOY & Akt % 5 2 7-
#f (304.3£41.0 pg/mL) & OIZH B 722213720 - 7= (Tukey's test 33 & TN unpaired -test, Fig. 2-
6C).

2-3-2-5 L =2 mRNA D¥H

BT D L= mRNA OFBL%E Fig. 2-7 A lZRT. L= mRNA BHIITH & e
ZENH B, SOY F7-1X CAN FAEEEZ 5 2 2B T H A EIZE > Tz (two way
ANOVA). HETIZ CAN SHERHEICI T 2 RBLEN SOY BAFEHFOTh L b AFIC
K& Dro 7= (Tukey's test 35 K U unpaired t-test) . — 5, M CIIEEIH CTENRBO b o 7=
(Tukey's test #3 & O unpaired #-test) .

2-3:2-6 MIEPL=CBIOT7 4T v I

MEF L =B ROT7 o PF T v NIREAZZNER Fig. 2-7B & CIIRT. Mg
U= U REIIIA BN B - 7208, SOY 7213 CAN & H k2 5 2 7= B Tl zEn
72735 72 (two way ANOVA). HETIX CAN B A BIEHED MAEH L =R, 624.6+34.8 pg/mL
73 SOY & A kD 439.6+16.5 pg/mL LV & A EIZHE )2 7= (Tukey's test 35 & U unpaired #-
test). METIL CAN S A FEHED MAEF L = L JREE, 193.2+45.6 pg/mL % SOY & A FEHED
305.6+£77.6 pg/mL (Z L~ THRWENHIME 2 & > 72 (Tukey's test) . £72, MAEHT7 A7
VUM BECHLAEERMEZEL SOY £7-21% CAN & H L 42 5 2 =B COA B EDE
Sz (two way ANOVA). HETIE, CAN EAMEHEOIMET T o7 v 1 RE,
65.33+£5.23 pg/mL 7% SOY & A fEHED MAEF T AT v IREE, 48.943.42 pg/mL
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Fig. 2-6 Plasma testosterone, estradiol and aldosterone levels in SHRSP fed 10% soybean oil diet
(SQY, control) or 10% canola oil diet (CAN) for 8 weeks.

Columns with bars represent the means with S.E.M. of 6 animals.

A. Plasma testosterone concentration was significantly different between sexes and between
the 2 different diets (p<0.05, two way ANOVA). Identical alphabetical letters indicate the
absence of significant differences between the groups (p>0.05, Tukey’s test).

*, significantly different from the SOY group in both sexes (p<0.05, unpaired #-test).

Testosterone level in the males in the CAN group was significantly lower than in the SOY
group (unpaired #-test). In the females, testosterone level in the CAN group was also
significantly lower than in the SOY group (unpaired #-test).

B. In the females, the CAN diet-induced decrease in testosterone was associated with a
significantly lower estradiol level in the CAN group than in the SOY group (unpaired #-test).

C. Aldosterone level was not different between sexes but significantly different between the
2 different diets (two way ANOVA). In the males, the aldosterone level in the CAN group was
significantly higher than in the SOY group (Tukey’s test and unpaired #-test). Aldosterone

concentrations in the females did not show difference between the 2 different diets.
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Fig. 2-7 Expression of mRNA for renin in the kidney and plasma concentrations of renin and
angiotensin II in SHRSP fed 10% soybean oil diet (SOY, control) or 10% canola oil diet
(CAN) for 8 weeks.

Columns with bars represent the means with S.E.M. of 6 animals. Identical alphabetical
letters indicate the absence of significant differences between the groups (p>0.05, Tukey’s
test).

*, significantly different from the SOY group in both sexes (p<0.05, unpaired ¢-test).

A. Expression of mRNA for renin/that for GAPDH was significantly different between
sexes and between the 2 different diets (p<0.05, two way ANOVA). The gene expression for
renin in the males in the CAN group was significantly greater than in any other group (Tukey’s
test). In the males, the gene expression in the CAN group was greater than in the SOY group
(unpaired #-test).

B. Plasma renin concentration was significantly different between sexes but not between
the 2 different diets (two way ANOVA). In the males, plasma renin level in the CAN group
was significantly greater than in the SOY group (Tukey’s test and unpaired #-test). In the
females, plasma renin level in the CAN group was significantly less than in the SOY group
(Tukey’s test).

C. Plasma angiotensin II concentration was significantly different between sexes and
between the 2 different diets (two way ANOVA). In the males, plasma angiotensin II
concentration in the CAN group was significantly greater than in the SOY group (Tukey’s test

and unpaired #-test).
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XU L HEEITE D> 72 (Tukey's test 35 K TN unpaired r-test) . — 77, WETIiX CAN &4 i £HiT
DISER T AT v TRE, 0.61x0.27 pg/mL & SOY & A faEHED 1.66+0.42 pg/mL
WZEITRD BT,

2-3-2-7 MEARE R & NARAOBIZLRT L

ligeaf Ot B B ds K OMH T E % Table 2-4 1”3, 4, Do, Afi, et JiFlsids kO
DMt EREIITHERMEENDH Y, O T BMEL U HEH > 7= (twoway ANOVA) . F 7=,
fibd, Ok, AFHE, BhEds X ORIB oM ERERIC O A ERMEEN D o7, HEO DR & Eigo
XEEFM I GES, M, AT X ORI O EEITM XV b#EE) o 72 (two way
ANOVA). (L, JFe, BgoOHxtE &L, SOY SHE 4. 5 2 28 & CAN GHEE %
Hx271-8% & OMTHEEN DY, CAN FHEEZ 5 2 -8 07788 - 7= (two way
ANOVA) . [Tl CAN & A EBHE C/OM & B O A % B 8723 F B IZE D> o 72 (Tukey's test 35
Z N unpaired #-test) . METIX CAN ZHEEERIZIIT D IFIBOHE EES A RICE), -T2
(Tukey's test 33 X TN unpaired #-test) . /Ol Dl B &I TfE D72 238 B A2 L (unpaired #-
test), AFREOHaxI E £1T CAN SAEEHT X » THIK L 7= (unpaired rtest). 75 5 & (FHoxf
fil, FHXHE & 12 CAN & A EHE T L7 (unpaired r-test) .

2-3-2-8 YRR AP A

HETITIZ L AL Dligds T2 BRENBIE S, Lo, REFTAOBEIL CAN
EAREE ORI ERENFEOHII R 2SI L7z Z & 2R E, 2 SOfEHRCHE 221358
D HALIR N> 72 (Table 2-5) . —J7, MECIENTHE & BILASS Olifias THRF T RIZA Do
7o. HEDONFIETIX SOY EAEEHED 1 BT/ NAZFRENR B, SOY BfAETEHEED 7 fi &
CAN EH FEHED 2 I CPANRE BHORRRAZE MRS 4 H 7. Bl CTlx SOY & A D 1 41
THRERIRZEVEDS, CAN B A HTEHEED 2 Bl CAHEIEME RS 035880 vz, (Ol O E T
(Z A BECEBERE I A DIV DA B - 7. 71T SOY GA k%2 52 -8 XV $ CAN
GHEE R B2 ZBICBONTIVEETH T,

2-4 EE

AWFZE T, CAN &AEEHER 2 MEME SHRSP O BEAFRIC KT 8% 9D That L
7. HETIX 8 MO CAN EHEEHERM ML L ONMA% D E5F, 1 >R Y ARGTE, i
INREEIRD, B X OV OB E H B VIR A B, g T A N AT a RED
D & FHUCHE D MIER T L R AT 12D mRNA, Bl#lciiT 5 L= mRNA O & i
WL =V BLOT V4T UV TREDO mRNA 72 8, < OFEFS 25| &2 L.
NSO RIE, ATEEEREEEOME L ZORR E LR Z 2EmBIcBEL TW\D
LEZLND. —J7, CAN EHfAE %5 2 -lETlx, R 2 s 27 u U REORD &
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Table2-4 Absolute and relative organ weights in SHRSP of both sexes given SOY or CAN diet for 8 weeks.

Male Female
Organs
SOY CAN SOY CAN
Brain Absolute weight (g)* 197 + 0.02 196 + 002 192 + 001 192 + 0.0
Relative weight (mg/g)’ 717 £ 025 776 += 0.40 108 + 0.16 114 =+ 02
Heart Absolute weight (g)* 148 + 0.04 152 +£ 004 078 + 001 074 + 0.0
Relative weight (mg/g)%H1 524 + 016> 597 + 0.11" 434 = 0.0 438 =+ 0.0
Lung Absolute weight (g)* 134 + 020 106 + 006 085 =+ 001 085 =+ 0.0
Relative weight (mg/g) 491 £+ 079 407 + 0.08 477 £ 009 503 = 0.0
Spleen Absolute weight (g)* 062 <+ 002 062 + 002 043 =+ 0.02 041 =+ 0.0
Relative weight (mg/g) 224 £+ 006 241 + 0.09 241 £+ 007 245 = 0.0
Liver Absolute weight (g)* 1 803 + 0.12*¢ 795 =+ 021* 519 =+ 0.08 566 = 0.1
Relative weight (mg/g)>T 284 + 031° 312 + 047° 292 =+ 0.17° 335 =+ 06
Kidneys Absolute weight (g)* 236 + 0.04 230 + 0.04 1.31 £ 002 129 £+ 0.0
Relative weight (mg/g)>T 834 + 0.09® 9.08 + 025" 733 =+ 0.066 7.66 = 0.1
Adrenal glands  Absolute weight (mg) 489 + 257 550 + 278 513 + 1.13 494 + 09
Relative weight (mg/g)’ 0.17 £ 0.01 021 £ 002 029 + 0.01 029 + 0.0
Testes Absolute weight (g) 298 + 004 286 + 0.08 - -
Relative weight (mg/g) 10,6 + 0.21 113 £ 034 - -
Epididymides  Absolute weight (g) 098 + 002 093 + 0.03 - -
Relative weight (mg/g) 349 +  0.09 3.64 = 0.06 - -
Ovaries Absolute weight (mg) - - 662 + 1.68 685 =+ 23
Relative weight (mg/g) - - 030 + 0.01 029 £+ 0.0
Uterus Absolute weight (g) - - 039 =+ 0.04 029 =+ 0.0
Relative weight (mg/g) - - 220 +£ 020 1.71 = 0.0

SOY, 10 w/w% soybean oil diet (control); CAN, 10 w/w% canola oil diet. Values are means + SEMs of 10 animals.

$and T, Significantly different between sexes and between diets, respectively<0.05, two way ANOVA).Y, Interaction exists

between the factors,sexes and diets(p<0.05, two way ANOVA).Identical uppercase letters (above SEM) indicate the absenc

of significant differences between the groups (p>0.05, Tukey’s test). *, Significantly different from the SOY group in both

sexes (p<0.05, unpaired ¢-test).
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Table2-5  Microscopic findings in SHRSP of both sexes given SOY or CAN diet for 8 weeks.

Male Female
Organs Findings

SOY CAN SOY CAN

Brain Infarction or laminar necrosis 2 3 0 0

of cortex
Glial reaction, microglia 1 1 0 0
or astroglia

Degeneration of corpus callosum 1 0 0 0

Petechial hemorrhaging 4 0 0 0
Heart Myocardium degeneration 3 7 0 0"
Perisclerosis of arterioles 5 9 o 0"
Thrombosis in arterioles 3 7 0 0"

Lung Alveolar hemorrhage/congestion 3 3 0 0

Macrophage infiltration 2 1 0 0
Liver Centrilobular single cell necrosis 5 7 o 0"
Microgranuloma 5 6 1 0"

Periportal fatty change 6 3 7 2

Perisclerosis of arterioles 0 3 0 0

Kidney Basophilic tubule 10 10 o 2
Hyalin cast 5 9 o 0"
Glomerular degeneration 9 10 1* 0

Spleen White pulp atrophy 1 2 0 0
Arterial wall thickening 6 7 o 0

Testis Lymphocyte perivascular infiltration 0 3 - -

Seminiferous tubule atrophy 0 1 - -

Leydig cell atrophy 0 1 - -

Epididymis  Cell debris in lumen 0 5" - -

Uterus Squamous cell metaplasia - - 1 0

SOY, 10 w/w% soybean oil diet (control); CAN, 10 w/w% canola oil diet.

Values are means + S.E.M. of 10 animals.

t Significantly different from the male animals given SOY diet.

# Significantly different from the male animals given CAN diet.

", Significantly different fiom the SOY group in the male animals (p<0.05, Fisher’s exact probability test).
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BT, EROFEEZIAONT, FEREMLELADNENhoT. 2 b ORI
SHRSP (23517 % CAN ORIWEHREMHEICHZER HDH Z 2R LTV D.

CAN G S EHEIENY) CIIM AR OFER S AN BN 2R s, BETIZES 60 A, HETIX
80 HEH D BW HEMIAINGI S 7z, ZO®RITMHENTHIZHE W TY, CAN &AfEEHEED
BW 78 SOY & AfEEEL W & —H L TED > 7. CAN EAFEHEDOIED BW 1158 H #9128
DL, HBHGE 238 A5 308 H O SOY & AEEHED BW L0 bAEREMHEA R L. Z
DX 57 BW OB, ELEE 2 & T TS B IEPERIE B INE ISk - CEEF I o727
HEZZBND. —F, CAN GAEEZ 5 2 7-M1TlX, 20X 5507 BW ORI
Kool 2B OREND, CAN & A TEHIMEREZ 453 SHRSP Tl & 7O A HE
PRESIEEZTH, THUIHEHZB W TR VBEETH D Z ERH LN -7, BEHIM O
1ED OEGAE O FC IZOWTIE, CAN SAEEIOEBIED SOY G AFEIOZ LD %<
fcﬁé@ﬁ'ﬂﬁwf BILZ. 2O XD AR & bICHR SRR, BB W T X VB TH -

. M~ AT CAN G AR R 525 &, SOY GAfE % 5 2 125812t C, BB
(Jj"fT%J:U\ALJ"oJ:ﬁ) DIaL, RA == T U R) ODi@é‘JJIJ (S v e e

BT 2BERFHOERS L ORERECK TARD bR EBHE ST (3. K
e TH N KU 7 OBRIC CAN EAfEN 2 5 2 -89 C SOY &k % 5 2 7-8hi &
D HIEOATER L OGS HEMES AT b (7 — 213 &), SHR X° SHRSP (3 & @it %
AT ZENMBNTIEY (32,33), SHRSP IFEE KNG - ZEMWEEFZOET L8 & L THW
HILTN D (34, 35) 2 LD, EBENEOEINC X 2 MAREE ZI1E L2 CAN & A fEHE )
MIZBT 2 BT O FCHEMICE RN -T2 B2 b5, FIHOEHEMIC CAN ﬁﬁﬁﬂ*ﬂrﬁﬁﬁ
T TR B AV AT O FCHEM & Z AU 5 BW BEINOIMEITMEEIZ @ L Tz, =
D XD BREMNIL, ZEMEAZRET D CAN OFEFEMZ KB L T D alRethldd 2723, Ffn
{EAIZEE23 5 SHRSP [Ef OB OEA & ITEHERER WD Lt

ZHE TICHE SR @S T, CAN S AR 2 4 BN L 72#EM: SHRSP DI
e SOY &R ZEIRL-EME D bABEICELS R 2 ENHEIN TS (7).
ARFFETH CAN & A EEHERIC X 2 Pt SHRSP DI /E EF-AfEd S/, ZomE L5
X, REMERIR CIE 22 <BEARZ FE - T2 Z &5, CAN 28 & D] & 2D A ARSI 1
FADRE S L7z, CAN % 4 B O # 5 U7 1M SHRSP o4 G B & FRIZ 31
% NT RUF U HED SOY % 5 2 T2 B OREARIZ I 5 JOE & el U TP S 4 518
&5 L (6), CAN BHfEA 26 MBI 7 SHR T, SOY &AL 4B S
W REM & g U, fEERG R RO 2 VT KL U A BB &
N6ZE@BNEBETLE, (ZITEHRBOITaZIVREFAEL LT, 7L
TV UZFEEN LTy 7T IBREOIEHAL iR L TV R0A,) A7 < & 410 SHRSP
2BV TIE, CAN EHUC XV @A S il S 4, £ OfER, KMIERTTY N U~
FIEDHX T X alb—a BRI TWERRERS D, LEEB- T, i+ 25X 912
CAN ZHEEI ZEI L7283 CTHLNLMF TV AT 1 U RED mRNA 723 AL
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BEADIXRITZEN CANEFEEOMF L EZ NS,

OGTT T, MG A AU YRS DRFH-R i TMERE 2 307" 2 S OB TR U ¢
o718, CAN & A EHEO MBI O M Glu 1L SOY A et ER L0 §— &
LCRmhrolz. iz, HEIZBWTH CAN B AR A 5 2 728 O 4+ Glu R 723 SOY &
Hlaktze 5228 OZN L0 b EWEIAICH > 728, BERET R -T2, b OfER
2B, CAN IZEDHKHED Glu BV AL OHNE, MEMEIZHEE L TH LD A, BRI
IFHETORRBDHIND Z ENRBEI N, BREHT v MBI LA v AV /RO
L Glu Sk OENT A N AT B U OMFICL > TRIET S Z ERHEINLTHD
(38). EBIZ, TAMART UL, Ty FOFAERDOEET TO Glut-4 DFBLEZHE L, Lff
AREIZHI VT Glut-4 297 L7z Glu OB IAZZHIR S5 2 &0t ST 5 (39, 40).
L7273 T, CAN A fEHERIC X 5T 2 h 27 1 D78, HE SHRSP DA 2 Y o~
Kyt r b7 Lz EB2oND. oMKW TYH, CAN §AEEHIMAEFT A F X
T RERRD S, TR TR =R T U — VRENBA LZ. L, 2
o OMERLE L OZAITIMET Glu JEEDIE L NRB b2 tbiholz. =AMl
N7y NEMZE D Glu BVIARIZED X 7 BE 5 2 5020 TIEERD 2N
(41-45), CAN T & A /VE > O I3MED SHRSP OREEE O Glu B AZITIEE A
EWEBLE B 2o T,

ZAVETIZT, WKY(36,37,46), SHR(36) 3 TN SHRSP(8) DIEEMIZI51T 5 CAN L
2 LD M/ MR 3R E STV AL £, M IMREEA T CAN 2 & N TH= 5 2 72
FIETHHE STV (47-49). Kramer & (47) 1%, i/ MEER O 23 H B o IE 5 % £
I EEHEL, TORRE LT, FEMSC CANIZE D =y VORI RS
IZE DRI TH D RNV R R E T T O TR 2 U723, fERolERE2EIC
3TV 2R AAFSE T, CAN A EBHERUZ X 2 fi/MRE DA E 7284 23 SHRSP (2
BWTHERR SN2, ZHUTHEOTMITIR DAL Tz, RIFFE TRV AR VB2 HIE L TR
5T, IO ARSI IDRVR CEEDIED SHRSP (fi/ MRIBAZBE T 208 9 ik
RHTHS. —F, Tomita 5 (50) %, SHRSP DI/ E D& 1 b = RS 1% i+
? WKY & iz U el 2 B i R L ONIUE IR TE L TS 5 2 &, & L CRiER
F <t <1 EM/IMROTEHEALR R 72D 2 EER LTS, Fiz, HEME SHRSP % iMzsH1 o>
FIETHERT 5 &, EIMAREE T/ MRELS D U, BRI 25 2 & NS ST
W5 (51). AWFSETIE SOY S fRBHEE & Ll LC CAN & A7 il BHEE C @i £ 5E O AL AR
DONT-DEFHETHY, HETIE2 SDOFEHRECRI%FOMETH-7-. LR ->T, CANH
AEEHERUC X 2 KD /MR ORANE, SfEOEAGIZ X 0 655 250 7oK 8 123
(F 2 M/ MR OIEHAL & EE O RICERT 20D EEZ HND.

AT BEQE BRI BT 25 I, 1ZIET X CoE T, MCiditim, mieds X OvEE
23, DR TCIEARK, O Lds K OBIAREE LAY, B CIXBMERE NG 8 B, SHRSP (2
A O @ ERRE A PHE T Lo 2 EQRBE S L7z, S HIZ, SHRSP 23§ DB{RMEE
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(ZBET 5 b DL D BEFT RITERD H ALY, Mg RO BRI B O FE AR, HERE
DT, FEMENRD b eh ol ZbOREN D, CAN GHfEZ 5 2 -8
R DI BRFRY BT 13 H 720Dy, CAN B A fEHE SHRSP O sMREE, 7720 b
mrﬁ%aﬁéﬁﬂﬁﬁ%®r B, KRBV TE(LS D Z EBNEMIT LT,
BRI BT, BIROFEEARE CIX, BB AR EMERE, TR
E ARERIRZEME TR LA, KT ROMEEIL 2 SOfEHE CRIBE ThH 7=, ZOMmiA
25, HEPE SHRSP TIXBHAR DEEZ D b DN Z O RFEA OBIsIER B O TIEFE T
B CEE EOEIRIZ L Z D MIRIIZIRRE CTH D L B X b, F70, BEEITHEM)ICE
WTHBHILD CAN A EEHEIUC & 28k & 13079 U b EEOREM A 20 k%z b
L. ZFOHMIE, BEGE 8 DK T SOY & A ikt & b 2 7= HEBMW) (B3 72 BG E 0558
ﬂ,%%@%EﬁCAN@ﬁﬁﬂ%ﬁik%@%&ﬁ“ﬁok@kﬂﬂ%%;SOYaﬁ
R 2 5 2 T2 HEEN) TIXB I T & BEDFBO R NIl b b bd, Zhbd
Y OAETF BTN ZEZEDRRBD LN 7D TH S, A BENEERIZK T 5 AR
E kﬂiﬁé?é%?&@mﬂmﬁxﬁégﬂ 2ODFEHH CRIBE TCH- T2 E&EBET 5 L, CAN
EREERE ORI T 2 Bl EE SOY BAFEHED TN LD b K& o 2RI
CAN EGAEIEHEIC X - TRl EESHE L7 GENEE-72) ZERBEESE LWL EEX
HIVD (BRI E 121X 22505 ORI IR & TEME L TV 523, BEGE 8 il CIXE M
TR H Y, MEBEOFELE KM L TV D ARENEN S D). CAN EHfREREDHED
LI TIE, SOY &AEIEHEEICEL~, BIRPY O Mk omE b, /O D 25 M 0D S BE A H - 7 /3
Honiz. ZHHOFTREE, DEOMHMSEENAFEICREWVWI EEAbET, CAN ST
BHEDOIEICB T 2 FIEIC L 2FEDRICE D EEZDND. D OFEENFT R ZHRE
T5 &, MED EFAPNEMEORKEE 2 Hivd. FEEE, 8 HEEBEGEURCTIX, CAN &A1
BHEDOHED i OME B &I, SOY SAEEHEHIESTOTMhRBo/FEICEDY L. 2
T CAN S EEHEOMEDINE & DAY SOY SAEEHEL v HARWEICH D Z & &
BIfR o 5 EHERIS D . F72, SOY B A e & il L C CAN SR fEHED T HHED
e Fs L OHARHMEA A L72 DI, CAN SHEEHFEOMBET =X T DA — VDMK
Mol Z L ERBML TS EEBZ LD, AW CIIRIERPZ R SR -720 T, F§
BEMONRT SXICEDEELEZ NS, CAN GAEEEORETIX, FEHE NEEOMI
JBDOEEMNME— DR R Chho72. T A N AT 1 U BEDH B L I, KEIT CAN

O EBOEODIEMEIR TH D Z LR I Tz,

KM SHRSP (2 CAN & A fiklz 8 MBI E 2 & iMEFEE ; TCh, FCh, TG, FFA
BIOY VIREICHREMIZED o L) AR (8), 5 HERE 5 & imiEd TCh
& LDLC 2R L7z &V 5 #5238 % (10). SHRSP LIAADZFEOMET ~» b TH, CAN G4
FAEHZ K 2 e R AR RS 13 MBI S 7 WKY 7> FT@36), 26Lfﬂ§@é%ﬁ%
WKY 7 v FEBEIUSHR T(37,52) #iE S5, IRERFIEIL, b MOATEEEFIC
Té@%@k®$l®@&okéhTw5_kﬁ%69,iﬁ@%f@%TW@%f%é
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SHRSP (Z&!F 2 Fm{bDOJRIN & LT, MEFIEE ORI DN D ATREERH 7. Lo

L, IMERIRE OAE 72K & AT RO KIE, HEEICR RN L O TERL,
CAN EHfEHZ K 2 EFENBETII o i T A o7z, RO BERFT T
IPEENR BN, BRI bR o7, LEER- T, METIEE OB KIE, CAN
EHEEHIERT 5 O TIEH S, WEFENEES°, oD SHRSP Ok 5 @i FiiE
(ZBE L7 A PHEOE L L IT R TH DL EEZLND.

CAN & Akl & 5 2 711X, SOY B ftha 5 2 7=l L ik LT, L' =2 mRNA O¥H
BIOv=ve7 oA 7o vr I OMFEPRENERICHEALE. L=y - T 0 oFT
Yy s TV RAT B R (RAAS) OIEMAL I HEEN) O @ i EE O BALICBIfR L T b 2 &
IERBEV 2R, Miyazaki & (54) 1%, KM SHRSP (2 CAN A faE % 9 #E 52 5 & SOY &
HEE a5 2 2HAICHANT, L=, TGF-BB XYY 4 71 %7 F > mRNA DI
RKTHZELEHMEL, CANIZEIDBEFLRRHL 0D, BEE L LMD RAAS OiF
AL EMEORNTH D L ThUE, AFETH CAN EAEEEEL SOY &HFEHREL Y
LEELRBIREZRLTWZETTHD. Lo, EBEE S HOKSOBEET 2 /LD
FIFLE Th o7, —J5, CAN GAFEHEDOHED DR E1% SOY SASERE X » LN
VAN D o7, LTed o T, RS IREVE 2 L A IfE BR, REMRASE S L=
e, B2 VIEE OB EMEMOTE &> TS EHETE SN D, Z OBERIZLIT,
Wi &b AR OERSEM T T, SHRSP OBNEIZI T MMk, ISR L &I ER
RTHDLHLNIZ. LI ->T, CAN GHEEEHIED X 510 L TSR EESL =
M ZFI R Z T D0 E W) BRINED.

ZHETIZ, Wistar BHEET » MZ CAN B AEEZ 10 G 2 7256, SOY & A
HEZIFEAELHE LT, MR TV RRAT oV BENREREICELS DI ENRLELNT
W5 (22). —J, CAN &Ik % 12 L 72 SHRSP OFEHI L OULEEF T 2 F 27
2 R SOY G A FE 2 BI L - R REMIC R THERIZED T2 Z E AL MnICEn
TW5 (12). AHFFETIE, HEYE SHRSP IZ CAN Sk 2 8 MEER S5 &, SOY &FH
FAlBF 2B I S E 7okt @) & B L C, MR T A R AT w SRESED L, 2oL E3F
FIREZMAER 7 L0 RAT v VRN T 5 Z E b o7z, Kau B (55) 12k D &, HEES
v FOMBERT IV AT 0 AREITESRITIRL, T A AT o USRI Lo THEIET
52 &, F£72, 10°-10"mol/L OF7 A b AT v AFHIREEE T v FRIEERE (ZG) Mg 7T
NV RAT v U EAE R RERIFINCIET D 2 L2 RELTWD. 2B, #EZ > b
BT D, TARNATRUACE ATV RAT 1 L BEAEOAEBRI 72 5] B S D A7 &
CAN B AFIEHERUC L 2R TOT 2 b 2T v e 2 9 U 1= % OHIEHE O filte 2
TRRT 5. SV IUE, MEFT A AT e U AFRIRICB T TV RAT u U EEE LA
WZBE L, 7V RAT e CEAZARBICAICHBEIL TS B2 6D, LER->T,
CAN IZES5TTARAT R UV LARKTT 5L, 70 RAT 1 U EAICKHT A D
DRERESND Z L2725, ZOREL L TRID TV AT o R EOR K &L EES
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MEFEEZSIEEZ L CWDAREMERH S, 7V RAT o X, WHEREO I X T e a LT
A REZREERL, R EEIEET 2 2 E R BTN D (56-58). AJEAH
BN —XAOTLHEN, BEHE, MEE O E ERSE, S5, REkEEEN DS DL =
etz RS 5 & B2 DD . KEROBFEZEN T 1TRD SR 7208, ﬁ%i%@ﬂ%
W OEINE, CAN SAHFEHERIZ L 5T A b 2T 1 L EEADIIHNC & 2 KR ok
%ﬁ%bfwéﬂ%ﬁﬁ%é.ih(%Naﬁ%ﬂ%ﬁzk%fi,mm¢7XFXTD
VIREOZELWED EEZNEKMT HTA ST VA= VOB L. T Y MR
JA5T7AMATR AL DTV RAT a VEADPTHEIZOWTIIHREN R, =X a5
VTV RAT v CEATIIRIT D 2 L A S TVW A3 (59,60), CAN FAfAEE 52
MBI TIE, TARATRYDOED A NI OF—ILOED LTIV AT L)L
B E B2 TOWRWE ) Thotz, LR ->T, SEIOFERIL, PR bT A AT H

%, WEME SHRSP OFIICBIT 27 /v AT v U EAOTEICIFEE L T\ nZ & &R
LTW5., MEFT7 L FAT v AREOERE(SOY & EFEHETOM) 1%, MoE)DT;
DIEOCEMM LY b@mroTle. 2O L9 iENE, BECHE I T 5 SHR(61) K> Wistar 7
v N (62-64) IZBITHIMBET LV RAT o AREOMEALE L T\WaD. S TIlT7 A b
AT aDOWYNBT IV RAT v VEADHERIREZR Z Lz, I TIEZT L R
T EAOREITE Z 50 o7, T X0 IeEMEEIE A OFREIY CAN F A I EHE L
WL DA EFGOMZELFEHICERL T DR S 5.

2-5 /FE

AWFFERER S, SHRSP IZF1F 5 CAN FHEITIEMEDNRO b D 2 ERHD TREN
t.ﬁﬁf&ﬂ&PL&ﬂV(i,CANa%ﬁﬁ%%ﬁﬁ&jﬂ%@ﬁﬁﬁ%ﬁﬂSOYa%ﬁﬂ%%ﬁ
B U 7235 B He A~ B G L7 2S, MEOAEFHIRIC I AR ZE0338 0 bz d > 7=, CAN
G R R U7 HETIE, ATEEES O EERE CH D HIE, MR B O A
U AR E B ICTRD DAY, METIREEEZENTRD o . EFT 2 b
AT 8 AREOKTIE, MEWT IR TH SOY EHFEHREZH~, CAN &4 fEHEI
HTAEBEIERTLEDR, HIZBWTORMEFR TV FAT e AREOFEREREZES T
Wie. L7edo T, CAN BmMEDOMEZEL, AIEEEWAZHEIELREE R D7V RAT 0
VAEEEDOF IS EE X Hie. CAN SFEAENT, MTHRERED, Ealk, K
MAARIC I T 2 M 7 v 2 — 2O Y IAZIHZ L CIUEPAREIRED B 25 & 2
i Z s Li=23, i IR-IRE O ERUAN CIIAE RS ZENTED biveh o7, Bk
N LT, HETIHAEZMICT A NAT YN TV RAT v 2 pEA Z Ml HlE L <
BV, CAN GHERHEIRNT A M AT 0 VEAZIEIT 5 2 & TEORIELZfEE, fERE
LCHRLZmEFR TV RAT v Ry, AR EREERE OMEE & HEE A2 L CaEmibiz
BNDLHEDREFESHILTNWDEEZDLIENTES.
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53 E  CAN IS LOFEIE O AT 1 A RAERRIZ KT 558

3-1 Frim

CAN EHEIHEME SHRSP ICBWTT A b AT 1 U pEAZIEI L (12), HEME Wistar 7 v b
TIHMEF T L RAT 0 VBEAZBRSED ZERAMELNTVEZ0Q2). ZALDMmEN
5, CAN EUIAT 7 A MREHRIKICHEL KT O TR0 E 0 ) BN ET D0,
AU T DR 132 o 72, AIEETlE, WEME SHRSP % T CAN #EEN AT B2
ICRIE TR i L, CAN I X 2 abicidtE=n s onsd 2 L 2H LN L. 72,
FE EBENR, MBI, A R D ARG &, EabIic B 5T 2 B B RS IR W
TOHRRDOLNDZ ELHLNI L. 512, CAN BRIC L2 MEHT 2 v AT o 8
FEOWART NV AT e AREOHKEFRFICEZ D2 EE2WLNT L. 2D X5,
CAN FHMEICITMEZERH Y, TN AT B A RRVE ACHREE~O R L BRI L T
WD ZENHEESNTZDT, AWFZETIE, CAN fBIRAHEIRE L OREIBRED AT oA Rk
JVE VALK T AL E L, CAN FEOEN GRE) 2K ViATeZ EZ HIE LTLL
ToREE LTz,

K> SHRSP |2 CAN Z A £ 7215 SOY BH k% 52, T®ENLOITF Nt
VNN N LN D NG RN AT a A FREERE OMERLVE U PEAERK
FOWEE - L 2V TF oA REARK TERT 2R ONDAT B A RIZOWT, 21601
HEHRIREE 3 L OMEAR VB AT O W IR FIRE 2 HE L7z, MR ERIE T, A7 1A
RARREIZE D > TV D StAR B L RO DOEEFE D mRNA BHAME LZ. £72, £
< @O mRNA RBUZH B/ ZbBA 2 5 - e SHRSP Tl, Z4U15H O mRNA 32— K§ %
ZRTEELIE L. 65, TAMATa U EAMBTOHD 747 1 v e Milat~o

BT

3-2 ik
3-2-1  falk)
W2, 2-2-1 “AAREPOEIZEE SN B D & [ Uk -,

3-2-2 EWEE

AAT AL — (FRE]) 7> 5 4 # o> SHRSP (Izm) 40 T (HfERER 20 J8) ZEA L7=. 7 A
M OBIMEE, B2 M2 1 BE 10 ICBAakD 2 BEICT, 3 U8/ 7 — Y OB Cfi
A L7, FEHOBWIZIX SOY EA TR G £721% CAN EH TR & KEKE B HERE
H, 8HEMEE L. MBERREL LOHIEOFMIL, #2 3, 2-2-2-1 8XL0U2-2-3-1 “E
B ODHASZRDZ L.
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3-2-3  IfiEds L ONEARY > 7L

BERWIRK TR, BRIV (17 A L ARG, KPR WAL L 0 B % #kE: L C
BAIRE L, BREIROPUEEEFIE LT~V T NI DA (FATATAT) %2 FHWTEIML
L7c. BRERL 72 1iRI% 150xg, 4°CT 15 pfilEo L, fonciifEr 2 R hr B8l O
AT aA RREHEIEE T-80°C TR L7z, I, HENHITERERIRZ, M) DIXIpE
CRIE AR UTe. BEORER & MR TR E R P CHRE L, A7 24 FRE, mRNA
BELU mRNA 282 — 352 "7 EORBEEORIEITHENT 5 £ T-80°C ThiFLZ.
FHROFERIT 10%H b~V &2 ETe 0.1 mol/L V »ERREEIR TICRIEL CHEE L, /87 7 «
VICEHL, MY U CHEAL U, PRI L. £, MomuniEs X OEIE L
RIRZEFR P CHE L, mRNA BBLEOHEIZMH T 5 £ T-80°C THRIF L

3-2-4 1f#EH FSH 3 K OVLH OIIE

MmeEFOTF R b e v REOHIEICITMEE L E NS EWETRED 6 PeaflifH Lz, Mg
OFSH % XUV LH R EIX T £ il ® ELISA % v I, E-EL-R0391 (Elabscience
Biotechnology, Houston, USA ; f# (H &G 3.31-200 ng/mL) 3 X U8 ENZ-KIT107 (ENZO Life
Sciences, Lausen, Switzerland ; & (H&EPH 0.14-32.9ng/mL) & V>, &% v N OBEFIEZEIHRE
> THIE L7z,

3-2-5  MAERB L OKERFPORT v A FORE
MEER 2T v RIS T OB T, FBEEET 2T o0 FIEEITT T o/
PRI L. A7 o RIEOWIE, 4525, 2234 Bl MEs(Ls, 27
B ROBPE ISR FIETIT - 72,

3-2-6 mRNA FEBLOD E BT

2T a4 FREHHZBEIE-3 % StAR 36 X UWER D mRNA FBLUIMEE L N Z S EEHED =
FTRErECZRE L 6 PECHIE L7z, BiRE L2, RIS X OWPEMEREZ Trizol™ 3K
3K (Thermo Fisher Scientific, i) F CHREI A X L7-%, 2-2-3-5 “mRNA FEBROEH 12
L L7z ERIBRD HIETY TV A A PCRIZE D mRNA BHOMEHT 21T\, 7 Vv AT VT
b R-3-U U7 e el —BOREEICKT 5% mRNA O RELEE 2 DOfikl 4 5
ZT-REMECefg U=, fEH U7 AR s 7 & TagMan Assay ™M TR DY TH 5 : 77U L
TT e R3-UUfET e Re s —18 (GAPDH),Rn01775763 gl; A7 A KA SMER
4 737 '8 (StAR), Rn00580695 m1; CYP11A1, Rn00568733 ml; CYP11BI, Rn02607234 gl;
CYP11B2, Rn01767818 gl; CYP17, Rn00562601 ml; 3BHSD, Rn01789220 ml; 17BHSD,
Rn00562601 ml; CYP 19, Rn00567222 ml.
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327 UxRARZ T ay Mk

AT rA FMRENZBET 5 StAR B L UWER D mRNA 82— N5 % 7 HREIT =T
N e e 2HE LARE 6 ILoiEZ IV THRIE L7z, PCR OfER, HEMEEMW) TIX 2 >0
il & 5 2 T BER TN T O mRNA BHUCAEENRO bhiz. € 2T 6 ILOKERE LW
AR Z Y, 2305 O mRNA IZXHST D% XV EORB AT = A% 71y MET
PR L. RS LORIERk O 4%, 4 %8O 137 mmol/L NaCl, 0.1 mmol/L EDTA,
20% 7Y Eu—i, a5 7 —LHEHRK T 7 5 )L (Thermo Ficher Scientific) 2232 10 mmol/L
Tris-HC1 $%fE{% (pH7.4) H1{Z & ¥, Ultla-Turrax™ (Ika, Staufen, Austria) 2 N CHRE T A X
L7c. AREVHR— F%& 1,000xg, 4°CT 153 LL, RiGEHEL. RGOZ X7 BIRE
% BCAX I BET vEARETHIAT A7) THEL, BT NDZ L0 ERE
Z 1mg/mL AR, A L. oW 7 25RO Laemmli $E1EiK (62.5 mol/L Tris, 2%
SDS, 12%2-ANVH T h=& ) —)b, 25% 7 Vtr—/, 001% 70 LT =) —)LT)L—%
&7, pH=6.8 ; Bio-Rad Laboratories, Hercules, USA) & JBFI L, 95°CTC 5 JrfIMNEVEME X+
7o, 15uL OH 7 V% 10%SDS-PAGE T L, Bt L7 & X7 E %2t I R T A BRIk
Bz 5t /L (Bio-Rad Laboratories) # JAWVTHR Y £ =1 F Y7471 F(PVDF) A7 L
VNZHRE L7, PVDF A 7 L % Bullet Blocking One™ (-4 7 A 7 A 7 ) |ZZ{E T 10 43
= L7, 137 mmol/L NaCl, 0.1%Tween 20 % & Te 20 mmol/L Tris-HCI #Z & (TBS-T £
%, pH=7.6) T L7-. Wi L= PVDF A7 L%, —kRHKL LCUTFOHT v b &
2N EHUR A BRUE ) 25 e TBS-T #EME#E ', 4°CT—MiA o F2X— K LT

PiB-actin FLIA (1:5,000-20,000 ; 8457, Cell Signaling Technology, Danvers, USA), #t GAPDH
LA (1:2,000; sc-32233, Santa Curz Biotechnology, Dallas, USA), $T StAR HL{A (1:100-500; 8449,
Cell Signaling Technology), #L CYP11A1 Hifk (1:1,000; AB1244, Sigma-Aldrich Merck, #50),
L CYP17 ik (1:200-1,000; sc-66850, Santa Curz Biotechnology), #T 3BHSD HL{A (1:1,000; sc-
515120, Santa Curz Biotechnology ) , #T 17BHSD #t {& (1:100-200; sc-32872, Santa Curz
Biotechnology) & 72135t CYP11B2 ik (1;1,000; PA-5-67694, Invitrogen, Thermo Fisher)

eV T PVDF % 7 L > % TBS-T #EMEHE TUEA L, WEI7ZR~L A% o & — B HEk kbt
{& (Goat Anti-Mouse IgG HRP Conjugate 71045 % 7213 Goat Anti-Rabbit IgG Antibody HRP-
conjugate 12-348, Sigma-Aldrich Merck) & = C 1 FEHA > F =X—  F721F Simple Stain
MAX-PO MULTI™ (Nichirei Biosciences, H i) # HWC=EIR TI5 014 o F=X— K L7
PR S L7=bikd~7 v~ &, Western Blot Hyper HRP Substrate (Takara Bio) C R[4k L,
Amersham AI680 lumino image analyzer (GE Healthcare, H %) % FHV > CHIE L CB-actin & 721
GAPDH i THEHE(L L 72.

3-2-8 T4 T 4 v EHMIEOFHEK

TAT 4y eAIE T P he B2 RE LCARE 6 IROREZ W TEH L. A
B 10% A~V EH 0.1mol/L V EEREHE CHIE L, k- TT7 747 my
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JERAER LT, K7 ry 2 bR 4um OUIR 2OV L, T4 7 1 v B calretinin
Z SRR L AT et L7 (65, 66) . IR 2 Lo T ST 7 4 L, BfERJIC=4
— VTR Lictk, U kiR AE BRI (PBS) TR L7z, Kt CTIEARZ pH6.0 D7 =
FAAEMENRICIR L, 95°COKIBHIZ 20 43 MIE W CHUR ZIRIG(L L 7=, PBS THeif L=k, 1
AT Blocking One Histo™ (#7472 7) 2{f&z®EDS L, 15 43§ {E L7=. Blocking One
Histo™ % fREL 7%, H17 » b calretinin H114 (A9807 Abclonal, i) % Immuno Shot™
(Takara Bio) T 50 fIC AR L7288 1 2 TS L, T 1 RFRFHE L. Kt T, 0.05%
Tween20 % e PBS TIEARZ U L, 33%MHMILKFELETe A X/ — /L THIAME~LVAF
VE—BE Ty Lz, ZD%, HRP I _IKPUAE Simple Stain MAX-PO MULTI™ (=
VANRAL T AT A, B %2 2 TS L, R T30 0M#E L7, 0.005% Tween20 %
e PBS TYEH L7-1%, 3,3'-diaminobenzidine, tetrahydrochloride (DAB) ¥ (peroxidase stain
DABKkit, 7747 A7) 1{i&ED L THIEIZ 10-12 RIEUG ST, EARZZKRK, fi
T 0.005% Tween20 & A PBS CTHiiy Lizth, ~~ h¥ LU TR Lz, Yefh LiofE
A% BZX-800 BAMEL (Fr—= X, KBx) TEIZ L, FEAMEIC 200 5 CHSE LICERY 5D
R0 HEFNO Z 47 ¢ v e iz B8 7 o b LT A R 7.

3-29 HERIHYTIE

FEFITEIELEAERR 2 TR Uie., SIRHER OERMED 21X, 2 DOREOEE N ERL A
3% %A 13 unpaired -test T, 1EFLS3A L7255 13 Mann-Whitney test TREAfi L7z, W97
DA S p<0.05 ZLL> THE L L7z, HaHNTIZIX Prism 9.3.1 (GraphPad Software) %
L7z

3-3 fER
3-3-1 iM#EF @ FSH 35 LUV LH

FSH & LH DI % Table 3-1 (Ixd. ML &, WFhoaF Fho U@
b EEHEER C 22T e hr o 72

3-32 MR IOCRKRERFOART v A NiRE

HEPEEN ) O S ds L ONEER R D 27 1 A R % Table 3-2 12773, CAN & A fEHED I
WL ny, FafxTay, alFazxsor, 11-7 RnalFazrsoy,
FhFvalLFarTuryBLOT e o7y Fa 27 o UBEIL, ThFh S0Y &
BEIEHE & R U TR T AEANCH -T2 D, AR ETehoTo. —J, TANATRY
ETIV RAT B OMSERIREIIIA BRI ZENES b, CAN &aEEHEO M
TARAT O PRI SOY GAMEREIC AR THEICKLS, MR 7V R2T o U BET
HREICED -T2, R TIE, CAN §AfEHEOMMRT YL 732/ nrbT A MATr VR
FER, SOY & AHEEHEZIE_NTHEICHD Lz, £72, CAN &aEEEtomE+H T ke
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AT VA ERERPTE R BTy R r A7 a U REE, SOY SAREHEICIL TR
R DMEMMARD vz, MEPEEY OMIET 27 v A FIRE % Table3-3 2777, SOY &A
fAEHERELIC LN, CAN EAEEHERFEOIMEF T 2 h AT v BT 2 v T U4 —1
REZ, Wb T oM a2 R LT,

3-3-3 MERB L URIBICEIT D AT v A MGEHICEE9 % % > /327 H D mRNA 335

KEHUCEIT S, CAN ZA#EEED SIAR, CYP11AL, CYP17, 3BHSD 35 & 0% 17BHSD 0
mRNA J8LE, SOY SZAHEEHEDZ 1 & ik L THREIZHA LTz (Fig. 3-1A). HEORIE T
I% CAN & HfAEHED StAR, CYP11A1, 3BHSD @ mRNA %Il &) SOY & A fEHEDZh
BB L CTHWMAT2EMICH o720, AERETIER»-72. CAN EHEERED
CYP1IB2(7 /v K AT 1 A pRIER) O mRNA %51t SOY & fEHEDRK 3 (5T, AR
IR L 72572, CYPLIB1 @ mRNA #HLE 2 SO faEHE TIZIER U 72 - 7= (Fig. 3-1B).

JHHLTIX, CAN EAIEHEED CYP17 © mRNA RIUTA & 240175, StAR, CYPIIAL 35
JONCYP19 @ mRNA FELUHIHIEA A, 3BHSD 35 & U8 17BHSD @ mRNA FE 5T |3 H A AH
(338 BTz (Fig. 3-24) . MEORITE TIX, CAN BHFIEHED SAR, CYP1IAL, 3BHSD,
17BHSD 45 & O CYP11B2 > mRNA FHLE7Y SOY & A EIRHEO TS & Hile L THIRT %
ISR BT, HE/EClEZeh - 72, CYPIIB1 @ mRNA F&8% 2 > OfkHE CIE
\E[A] U 72 - 7= (Fig. 3-2B) .

3-3-4 AT uA FR@HCED L R EORE &

HEZHB W T 2 SOFREHER CRANFEICE /2> T2 mRNA IZHIET 5T _RTHOH >
WRIBORELEE D = AKX 71y METHA. CAN BHEEHEORIICIIT D SIAR,
CYPI11A1, CYP17, 3BHSD £ L OV 17BHSD D % /X7 B3 HL) SOY G AHFAEHED T & L
i L CABIZID LTz, BB CIE, CAN EAfIEHRED CYP1IB2 OFBLA SOY & A fil
BHEICH R THEICH R LTz (Fig. 3-3).

3-3-5 TAT 4 v eflEEk

TAT 4 v e ML, 2 SOEEHE TR -7 (Fig. 3-4). 200 & OHLRHEF 10 4
BN OMIfEE, SOY SAFIEMET 1167436.6, CAN & A fIEHEETIX 11764347 Tho7=
(N=6, p=0.8519). 7=, VTN ORIZHTHREMMICRHITLITZRD biep-oiz.

3-4 B

CAN & H k% 5 2 7o fEME SHRSP T, RRICB T 27 A MATu U EAICEET 5
StAR, CYP11Al, CYP17, 3BHSD 3 L TY 17BHSD @ mRNA £ L ON¥ LR 7 BERBINHEIZ
B L. 2h o0 TiE, BEMEET 1L 7% 0o BLOT A AT 0 UBER SOY
EREAEE 5 2 B R THEICED LTz, CAN Gk %2 5 2 78 o 1 i
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TANAT B AREOR R, MRICBIT L7 A NAT e U AFEORD & KB LT
HDOThDH. FEFER LIRS, CAN A EEHIEE O StAR, CYP11A1 ¥ XU 3BHSD @
mRNA BB E L KIS ooz, TUHOMAND, CANIE, [REEOAT a A R
TR 2 B OFEH LRI C, Z OB KIETRENR R D Z ERH LN o7, £,
MAEH LH BEIIIZEN R SN0 o722 Evh, CAN OFEERIXFMMER TId/a<
FICKRHERTH Y, BHRITENEGR OO E S TH D EEZ BN 5. CAN fH & SOY fi
BHEEOEMMI DT AT 4 v BB RFRIETH 722 D, CANIZLDT A NAT R UBE
ADOPIHNE, FEROZER R 7R) ZICE S b DO TiEAR<, 747 4 v Efiflad
HEREZEIZESS b D EB X BND.

StAR [T AT v A FREOFEEL X7 ETHY, I har RIT~0a b A7 a—/VEL
VIAHZEFH ST D Z LD (67-69), StAR DR ZCHERER421%, CYPL1AL, CYP17, 3BHSD
FBELO17BHSD DFEHL, StAR R Z IO DHEFRIZ L > THIEI S D AT 1A RGO
MARMOEAZIRT D EE X DND. L7zdi-> 7T, StAR X StAR OHEE[K 1 (70-72) 23
CAN FMHOIERN T TH D AREMEZBRINT 5 Z LixT&E . LhL, BREREBORT
74 RMGEHREIZBWT, aLATa— AR T L7 R/ OEEORITETH Y, StAR
DOEFNIENZENHLE L THDHITH 220D 5T, CAN IZX 2B FRIAOEA TR TO
KO BT, b L, StAR £721% StAR OERF K125 CAN DRI F CTh 572 I,
StAR @ mRNA FEDOWA TIER 2T TR LABE CHRBRICA LN DT T TH L. AT
FRIBET O AT oA FEEIZHE L2 >0, BIRCBT27vaarFa s KB
FORIRX TNV arFas REARKOFHAERY THL T LR/ ay, s Aray,
aLFarToy, TAFVIAALTFIRTeUoBLWNII-TE RealFarrTarO&Esr
B L TWHZENENDAT v A ROMBEFIREZ LT StAR, CYP11Al, CYP17 BLT
3BHSD @ mRNA JEELE, CAN SAEEHEDRIE TR 5 Z L3, T L AR
[Zd o7z, LLEDOFERD S, CAN ORI LRIE ClIh< R ThH L BN,

D CAN EAFIEHEECIIMER 7L AT v RN SOY & A BT & ik L TR
IZE L, RIBHZIIT S CYPLIB2(7 L RAT 1 A L) mRNA 38 L ONVFED X X7 B %
BlED SOY GAEIEEL Wit L CTHEIZHK LT\, TV RAT 1 ORiBEAE, R
FREE D & I i CRIBMAD AU BG4 2 %3RO mRNA FBENAZITHERK L TWRno
722 &7 5, CYPLIB2 ® mRNA 3 KOV VR 7 ERBLOB K ZE 5 miEh 70 AT a
ORI, BB ORIIC L > TEVRA FTHERENEBDEEZLND. *
DFEERDOOEDE LT, CAN IZL - THEZ SNEBIRO M EEEICL A L=
BEOYANE Z bND. FEEE, B SHRSP IZ CAN & Ak 4 5 2 72354, SOY &4
B 52 To a2~ T, BROEIE A O BIEOFR/AERNHE T L Q), &big, L=
mRNA OFERFEIHEKZ O BEELRBEENROOND Z EBNHESNTND (54). L
o T, ETHMEGENEL D, 2k L=V o RN Mg+ 7 v K271
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Table 3-1

Plasma FSH and LH levels in SHRSP given SOY diet or CAN diet for 8 weeks.

Gonadotropins Male Female
SOY CAN p Value Difference SOY CAN p Value
Difference
FSH (pg/mL) 351+192 347+50.0 0.9366 ns. 3254492 467+53.8 0.1425 ns.
LH(ng/mL)  18.7+1.88 19.540634  0.6831 ns. 17.5+1.11 18.0+£139  0.7871 ns.

SOY, 10 wt/wt% soybean oil diet (control); CAN, 10 wt/wt% canola oil diet.

Values are means + S.E.M. of 6 animals.

n.s., Group mean values are not significantly different (unpaired #test).
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Table 3-2 Plasma and testicular tissue concentrations of steroids in male SHRSP given SOY diet or CAN diet

for 8 weeks.

Steroids SOY CAN p Value Difference
Pregnenolone 0373 + 0.0731 0.554 + 0.175 0.3150 ns. Mann-Whitney test
(ng/mL plasma)
Progesterone 965 + 299 1600 + 816 0.6842 n.s. Mann-Whitney test
(pg/mL plasma)
Corticosterone 305 £ 572 332 + 520 0.7315 n.s. Unpaired t-test
(ng/mL plasma)

11-Dehydrocorticosterone  29.4 + 5.25 334 £ 3.67 0.5402 ns. Unpaired t-test
(ng/mL plasma)

Deoxycorticosterone 2,66 + 0.840 3.67 £ 153  0.5700 ns. Unpaired t-test
(ng/mL plasma)

Dehydroepiandrosterone 377 £ 1.79 261 = 022 0.7164  n.s. Unpaired t-test
(pg/mL plasma)

Androstenedione 512 + 943 301 + 58.0 0.0729 ns. Unpaired ¢test
(pg/mL plasma)

Aldosterone 159 + 337 345 £ 79.6  0.0433 sd. Mann-Whitney test
(pg/mL plasma)

Testosterone 279 + 0514 1.36 £ 0.271 0.0247 s.d. Unpaired t-test
(ng/mL plasma)

Pregnenolone 364 + 198 272 £ 320  0.0251 s.d. Unpaired t-test
(ng/g testis)

Dehydroepiandrosterone 163 + 0.386 0.784 + 0.172 0.0630 ns  Mann-Whitney test
(ng/g testis)

Testosterone 167 + 28.1 922 + 214 0.0492 4. Unpaired r-test

(ng/g testis)

SOY, 10 wt/wt% soybean oil diet (control); CAN, 10 wt/wt% canola oil diet.
Values are means +S.E.M. of 10 animals.
s.d., Group mean values are significantly different ¢<0.05 by Man-Whitney test or unpairedztest).

n.s., Group mean values are not significantly different.

43



Table 3-3 Plasma concentrations of steroids in female SHRSP given SOY diet or CAN diet for 8 weeks.

Steroids SOY CAN p Value Difference
Pregnenolone 7.610 + 1.824 5550 + 2360 04986 n.s. Mann-Whitney test
(pg/mL plasma)
Progesterone 139 + 2402 1651 + 2836 0.4450 n.s. Mann-Whitney test
(pg/mL plasma)
Corticosterone 7294 + 5871 6529 =+ 9728 0.5094 n.s. Unpairedt-test
(ng/mL plasma)

Deoxycorticosterone 3533 + 7.254 2333 + 8.106 0.2845 n.s. Unpaired t-test
(ng/mL plasma)

Androstenedione 4240 + 1052 1809 =+ 3343 0.1051 ns. Mann-Whitney test
(pg/mL plasma)

Aldosterone 306.0 = 53.40 340.6 + 92.78 0.7507 n.s. Unpaired t-test
(pg/mL plasma)

Testosterone 160.7 + 3938 65.68 + 13.03 0.0630 n.s. Mann-Whitney test
(pg/mL plasma)

Estradiol 19.53 £ 5329 4340 + 1.006 0.0601 ns. Mann-Whitney test
(pg/mL plasma)

SOY, 10 wt/wt% soybean oil diet (control); CAN, 10 wt/wt% canola oil diet.
Values are means + S.E.M. of 10 animals.
s.d., Group mean values are significantly different (p<0.05 by Mann-Whitney test or unpaired z-test).

n.s., Group mean values are not significantly different.
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Expressions of mRNA for StAR and enzymes involved in the steroid metabolism in
male SHRSP given SOY diet or CAN diet for 8 weeks.

Columns and bars are means + S.E.M. of 6 animals, respectively.

(A) Testis, (B) Adrenal gland. SOY, 10 wt/wt% soybean oil diet (control) group; CAN, 10
wt/wt% canola oil group. *p<0.05, **p<0.01, significantly different from the values in

the soybean oil group (unpaired ¢-test).
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Fig. 3-2 Expressions of mRNA for StAR and enzymes involved in the steroid metabolism
in female SHRSP given SOY diet or CAN diet for 8 weeks.

Columns and bars are means + S.E.M. of 6 animals, respectively.

(A) Ovary, (B) Adrenal gland. SOY, 10 wt/wt% soybean oil diet (control) group; CAN, 10
wt/wt% canola oil group. *p<0.05, significantly different from the values in the soybean oil
group (unpaired #-test).
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Fig. 3-3 Amounts of protein of StAR and enzymes involved in the steroid metabolism
in the testis and the adrenal gland (CYP11B2) of male SHRSP given SOY diet or CAN
diet for 8 weeks

Columns and bars are means = S.E.M. of 6 animals, respectively.

SOY, 10 wt/wt% soybean oil (control) group; CAN, 10 wt/wt% canola oil group. *p<0.05,

**%p<0.001, significantly different from the values in the soybean oil group (unpaired ¢-

test).
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Fig. 3-4 Leydig cells in male SHRSP given SOY diet or CAN diet for 8 weeks.
SOY, 10 wt/wt% soybean oil (control) group; CAN, 10 wt/wt% canola oil group.

Yellow arrows, Leydig cells. Calretinin in Leydig cells was stained using an anti-
calretinin primary antibody, an HRP-conjugated secondary antibody and DAB reagent.
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REHROSI$E 70D 2 & b RHICEEILTERVN, 2 EDOBLE ~NfzEy, =0
AHEMEITR O & HIT L T B

CAN Bl ERZFTTAMART o VDA NT IV RAT o VO KELEY L) FRICK
>T, CAN [CX D MHEFT /L FAT o AREHE KOG 5 O & DDORKP RIS S, M
FF 2 R2ATFa  BEORD PRI TOT IV RAT o v OEAZEBEET 5 AHEETH
L. ZIVHE 2 EOBL TN, Kau b (55 OHEIZEL D L, ZGHMEOT IV RAT 1
VEEAEN 10°-10"mol/L DT A N AT 1 N L o TRERIFAIITINHE] S L5 . ARIFSE T, SOY
RO MAET T 2 b 27 1 VPRI 0.97x10° mol/L TH - 7-72%, CAN & A fiEHE
TI£0.47x10°mol/L TH-o7=. L7z - 7T, CAN EA k% 5 2 7-1EPE SHRSP 23 41124
TEEERRER 2 2 L CEMET 201, TR MATa U EARIHEN D Z L5 x4
272> TWD RBEMED B 5.

3-5 JNME

ARETFLIHFERERE LD L, CAN BHFEHIRENE SHRSP O MmAEH 7 2 h 27
1R AN D ERIFFCIAER T L RAT 0 REA RIS Z ERH LN
ol Filz, HMROXTaA Mtaﬁﬁ%f‘% B % StAR, CYP11A1, CYP17, 3BHSD B X
N7BHSD @ mRNA B X NZEN L2 — R 5% XV EREENBD L, b0+
DS 2 RS O LRSI S D 2 Edbinote. —0F, BREFE AT A K
ﬁpﬁﬁéﬁﬂ%ﬁo B CIX CYPIIB2 mRNA & Z DX L X7 EORBIZT A EICH R L

M LH BRI ITEENRD N o720 T, CAN HEOEMITBIRTHE &5

b, LoL, BROITAT 1 v e MIlBUITR BN O 20> 70T, CAN #
PR RIC BT e B E B2 oie. 26 mmAE ZG filaz Hu 7z Kau & O
5 (55) & %AbﬁT%/ié &, HEME SHRSP TlEifEh T 2 F 27 v U 3 IO 7 L KA
T PEA R EENICAICHBE L TRBY, CANEBRICL DT A AT roRE, 7z
NPl /Eimfﬂﬂ%lm’af;ﬂ%l I 2 bR L WD ATREMEDN & 5 .
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HA4E FARNATOUNRT IV RATF O L FEAICE 2 D

4-1 Frim

ZHETOMIET, CAN EEUT SHRSP (28 CTE ORI /2T RIRRE T H 5 ) i AE
M/ RERD, A 2 ) ARG L OB S E 7R & OATEEERRERE A HE T L2 &
WX THEMmbzslgR T 2L, ZORFNRITETOLRBHEICRDOOND Z LWL
M L7z, 72, CAN U L KB Tl StAR, CYP11A1, CYP17, 3BHSD 5 X O 17BHSD
O mRNA & ZNERa— T 557 "7 EORBAENA B L7203, BIE T, StAR,
CYP11A1 35 KLUV 3BHSD @ mRNA FEHUXIET, T LAWK T AN A LI, Z£OH
TCYPLIB2(7 /v RAT v A H#ESR) O mRNA 8 L ONF V87 B2 BREBLEN A EIZH
RLTWe. iR R he & REIZIIRENRRD bR 7oDT, CAN IZX DK
REMEITRMMEICEI S Z EVRBE N, LovL, MR ERIBIERE U AT v RICHTIRE 2
LD 6T, £ ZTH StAR RFFERICKT S CAN BIROENRER L RIE & T
BipoTWeZ &, £, BEOFHEA I CAN BRIC L 2B ERRBDLNT, TA4F
o EAIEEIC HEENBD Lo T2 2 E D, KT CAN BEOEMZRE OO E D
ThV, CAN ORERFMHEITHEMOBENZEMART D L1322 <, HRRHELEED &5
b,

HEPE SHRSP TlET A AT v USRI RE DTV R AT v 2 pE L 2 Il fili+ 5 4
MR LS B3 &Y, CAN BEUZ K RO T X~ AT 1 e 2 oI H il
ZIRERL, FERE L TR LTV R 2T 1 o 2 HEME SHRSP O 2E 15 EHE R R 7 4 B3
LHEEBZONE., TARNAT U DREIEEEDOT )V RAT 0 U PEAZIGIT 5 &0 ) HA
%, ZG A HWT, ZHETIZT—®WIETHRE SN TWD (55). ABFZETIX, Z 0% T
LOFEICESX, ZGHaZ AW, T RATa U EAEICKT LT A AT v DEED
FHEAMER LIz, S HI, RROMRF % b N EIE ML (H295R fllfd) T/T79 Z &Ik b,
TARNATBRAZL DTV RAT v U EAOIRIEZ2EI#E2 B M T U FEET D050
ZHAGMMZLE D E L.

42 FHik

4-2-1 ZG OB

7 HESOHENE Wister 7~ F SIEA AR AT Lo — W) LVIEAL, vy RFv 758k
WETFTAF 7 =2 3 IEFOIAE LT 7 AMBIME L7z, SEEREITE 2 3, 2-2-2-1
B OHICFE LI LB ThbH. BIMLIIEE T#%, Bias R 7LT v (BT AL
DFEHIE) W AR IS MBIE S 2. 7 ) — 0 _UFNTHEE &2 EECEP YR L,
R 2 U QR AR I L 0, FFHORS 2 EZRE L7z, Kau & (1999) D
BT, 2HDIREH T AR CRIB 2, BAELTH T A E TS LICRE
HRIEDN D 72 280553 L O 0 iy GRCIRE, #8KE, R o7z, 5IEhoh 7 'n
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BRIy 2, 2mg/mL = T ) —F (B L7 A /L LFEHEK) 36 LU 1/100 DA
Wy'E 717 7 v, Zell Shield™ (Minerva Biolabs, Berlin, Germany) % %/l L 72 DMEM Ham’s F-12
SERRFHIFIZ & D, 37°CD COp A »F 2 _X—ZNT 1 RefiifRd U CRE ARk A TH b L7z,
DMEM Ham’s F-12 58455 #1113, DMEM Ham’s F-12 551112 1/100 KD ITS+7° L X v 7 2 (0.625
mg/mL A > AV, 0.625mg/mL 7 A7 =V, 626ng/mL #it L fE, 125mg/mL ¥
VIET VT I B LTN0535mg/mL V) — g a—=0 7 Uy ) B X ON2.5%
Nu-serum 1 (Z—=27 ¥ /) ZMx TER L. a7 57 —B0ssg, SEOERE
MAEZMZTa T 75 —E2RE S, MlEEKEZ 60mm A > =4 L, il T 150xg,
FIRT 10 oD L, REZE %, DEICHAKRZ A TR L, FRilEREZEDL S &
7. BEIRAZ OO L, EICSE a2 I 2 CREE%, 150xg, =R T 10 s L
7. BB & O a MR ) IR U CHERE 2 Warg L 7o %, RIS 1 mL 852 N 2 Cll fla ks 2
ERL L7, DEOMBREKZ ) ST h— (B 7 A )L DFEHER) Tt L TR
(ZEE, BABER N TR L7z (Fig. 4-1) . fIEAEFERIE 90% L ECTHh - 7=, #ild% 107 cells/mL
DEEECTHINGE 7 = / —/V Ly RERI DMEM Ham’s F-12(F 4 74 7 A7) IZBE L, =
F—ra—h 24 YV T L— K (a—=27 Vx0T 1 mLiwell T251E%, 107
mol/LACTH(FH AT A7), 107mol/L 7> VAT v U (X7 F RIFZErRT, KK £7=
X 103 mol/L ¥ 7' F U /L cAMP (Chem Scene, Monmouth Junction, USA) 7#1E T & 5 WL IETE
fEFIZT A hAT 2 (TCI, #IR) 107, 108 F£721Z 107mol/L & & $12 37°CD CO, A > F =
NR—HFNT 4 KA > F=2X—F L7 A rFaX— MEOMIEOEFZEIL Cell Counting
Kit-8 ([ fb5:, REAR) #HWTHIE L=, AT, B (0.1% DMSO) AL i %
100% & L7z & % 92-99% CThH -7z,

4-2-2  H295R HifE D13

H295 il (CRL-2128, & IS B B S >k, ATCC) % 10° cells/mL % £ ¢ DMEM Ham’s
F-12 g eiic@Bm L, e 7y 7axrFra— 7 4 v = (60mme, 2—=27 ¥
X oS0) ATV THES L7z, 4 MR ., B L=/l Z b Y S 7 —Yeta L, FHEECRH
B U7z (RO AGFRIL 95% L ETH-7). DMEM Ham’s F-12 52485 CHllfn % 10°
cells/mL ¥k L, B h 747 uxrFra—h 24 vzl 7 L—h(a—=v7 Uy
)2 ImL/well THEL, 37°COD CO A ¥ F 2 X— X NT 24 FFEGR L7, i THE %
0.25% Nu-serum 1 &6/ 7 = /—/L L K72 L DMEM Ham’s F-12 |22 %, 10" mol/LACTH (-
HTATAZ), 10Tmol/L 7> VAT v I (X7 F RAFZERT) £721% 103 mol/L ¥ 7 F U
JL ¢cAMP (Chem Scene, Monmouth Junction, USA) 177 F & 2 WIIFEGFETICT A AT >
(TCD 10, 10® £721% 107 mol/L & & HIZ 37°CD COy A v F 2 X—Z NT 48 Bl v %
2_X—hRL7. A rFaX—2 g9 VX OECD456 TA KT A NIHE-72(73). £ > F =
~R— [ & OMIFE DO ETFHIL Cell Counting Kit-8 (FI{=Ab%%) & W CHIE L7z, I (0.1%
DMSO) L& % Bl A 100% & Lz & %, 85-90% CTh-o7-.
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Fig. 4-1 Preparation of rat ZG cells

Two adrenal glands obtained in germ-free condition were placed between 2 pieces of sterilized glass
plate and crushed gently (D). Each gland was separated into capsule with outer-zone (yellow arrows,
mainly ZG) and inner-zone (mainly zona fasciculata/reticularis and medulla) fractions ((2)). After a
collagenase-digestion, the tissue fractions were mechanically dispersed into cells and finally filtered
through nylon mesh((®)).
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4-2-2 B 7 L R AT o R ORIE

A Fa—_"—=ag UETHE, TL— MK EITE DAL 7. BHZHEE T
—30°CCHRAF L7z, 7V R AT v RIS, Aldosterone ELISA kit (Cayman Chemical, Ann Arbor,
USA ; R HH#&iPH 5.6-2,000 pg/mL) Z VY, fEHEEAEIZE > THIE L7=. 107 mol/L YA T
ARATRYTT IV RAT Y LEDORZZENFED B2, 107 mol/L 7 A b AT 1 UAFE
TCORETIE, 107mol/L T A b AT 1 U AFE(E FICHER 2 /HIE L.

4-2-3  WERHFEHITIE

EEE D NT 2 DOREDO LD ERL3H0 T 55513 unpaired #test T, ERLA L7220
%5613 Mann-Whitney test Taffli L7z, W OGS p<0.05 ZL-> THE L Lz, #EH#E
HTIZ1X Prism 9.3.1 (GraphPad Software) Zfif ] L 7.

4-3  FER

107 mol/L ACTH, 107 mol/L 7> VA7 > 1 £721X 10° mol/L ¥ 7' F U /L cAMP I3,
ZG HijEFs L OV H295R M 7 v R AT v A 2 LTz (Fig. 4-2). 107, 10° BXW
107 mol/L 7 A N AT 1 %, WTNOMIL T HIREERFRIDOFEICT )V AT v A
Z 4] L 7= (Fig. 4-3).

4-4 L

ACTH, 7o 4T v VI BEOY 7 F VL cAMP DWW T HUIZ L > TH ZG Mk L
H295R DT )V RAT v VEAPHRLIEZ &6, 2R OMATIX, ACTH &K
BILOT O T U VAT ZHEEEE O TV R AT v v pE ARSI 2 ERE L TV D
ZERPhole. TANAT O URNT IV RATa UEAZEILTEZ Enb, Ty, BB
DNTRIZBNT S, TAMATrUPREIEEEDOT )V RAT v o pEA Z Il HiI#H
5 & DR LA TR E T

CAN fBIUZ L > THEOT A M AT v U EANBDT 2 Z & T, Z ORI 2 bR
S, BIRREDOT )V RATa U pEANRT D Z & 0NkENE SHRSP TR H415 CAN #
PHEOMFOOEDEEZ B, CAN EBES, I SHRSP (21T 5 E[RERICE N BEDT
A RATRVEAZNGITETUE, Ty MBI 2EEERIUAFERLN e FTHEL
BINDARMER S 5.

4-5 /g

AE TR LIZER RN S, BIBREMICRBT 2TV RAT u U ELAZT A N AT R
ISEHRIB I T DY T REB LU MHITIFEET 5 2 E i< R ST,
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Fig. 4-2 Facilitation by adrenocorticotropic hormone, angiotensin II or dibutyryl-cAMP

of aldosterone production in rat ZG cells or H295 cells

Control, 0.1%DMSO; ACTH, adrenocorticotropic hormone, 10”7 mol/L; AGII, angiotensin
II, 107" mol/L; dbcAMP, dibutyryl-cAMP, 10" mol/L

Columns and bars are means + S.E.M. of 4 experiments, respectively.

The mean value in the control was defined as 100%.

*p<0.05, **p<0.01 and ***p<0.001, significantly different from the control (unpaired ¢-
test).
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Fig. 4-3 Testosterone-induced inhibition of aldosterone production in ZG cells and H295R cells

White column, aldosterone production in the presence of 0.1%DMSO; Yellow column, 107
mol/L adrenocorticotropic hormone-stimulated aldosterone production; Blue column, 107
mol/L angiotensin II-stimulated aldosterone production; Green column , 10”7 mol/L dbcAMP-
stimulated aldosterone production.

Columns and bars are means = S.E.M. of 4 experiments, respectively.

The mean value of the aldosterone production by the cells treated with the vehicle,
DMSO or one of the stimulants in the absence of testosterone were defined as 100%
productions.

*p<0.05, **p<0.01 and ***p<0.001, significantly different from the control (unpaired
t-test).
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55 E MAEBER LU

ARIFFAFERZ LT O LBV RIET 5.

CAN R MAEF =I5 F b o B REICEELY KT S eh o7 &b, CAN FHEIEK
%ﬁ?%é’k@rwéﬂt PERR & BRI E O AT v A RG22 203, R
ERIBICI T DR CH < BEREOBIR T, ¥ /7 EREEOED Mg E TRk
OTWt;&ﬁ%(%Nﬂ%@ﬁ%iﬁ%ﬁuA L7eEsRE Tl < RRME D b 0
ThdEHTEINTZ., JIRICBWTCHREREFERRICAT oA MBS T4 00
SOFESE OEAG T HBN SN S22y, AEZRZ{bIE CYPITmRNA B O O 7
Th o7z, FHROFHAICIIEEOBEDFRBO LR 1D T, Z OFMEITHGRORE
DFERETCTZH DO TIT 2, BREMZELIZESS b EE X b, FIE, 4 RV &L
PR X OMEGEIIIEA LZMIER 7L RAT e U RN E#ICEbD B2 b,

SHRSP Ti¥, HRIZEBIT DT A b AT 1 VEAOMFI N MAEF T 2 N AT 1 R E O
DVEN LU CRIBREERIRBIZBIT ATV RATa VEAZEL, AIREEBROHEL S| X
BT EE26NS. —F, 7y b ZG Ml LT F H295R Ao W IZB W TH T
A RATRAZL DTN RAT v CEAORERGFIITH AR bNTZ &b, Ty b
Eb FOMFTRIEDOT )V RAT v LV FEAENMFT A~ AT 1 &0 L CHlac il s
NTWDHEEZBND. AWFETIE, T OHIEEEICKT 2 CAN EROPEZTI~L Z L&
IXTERD SN, ZOBERE NCHIFET 22 L1E, & MIBIT D CAN OfEFHED
HENG| EEMAEETI2HETCH D 2 EE2/R LTS, CAN BHMERBL O &2 o8
BT A R AT R I L DTV RAT a r BEAD KON, FierEinE T4E Uz
BMEGEEICESL L=y TV T vy s TV RAT r CRIEMEORER E L TE S
DR T IV RAT B ORI DN OWNTIE, BETIRD S A EN AR T
7 <HEREFE > T Z ENBRTE (T/V RAT v o BRI EEREER) Th
A EHEIL TS, CAN RS E b THT A M AT a KT 25 & 2320503 bh
SV, BHETIEMEARNVE AR TIC L D4R ORBIECRIEL RO EFAHRE L
TW5. RBFEICEWNT, 7 bk FMoREEMBIZISOTHE CHIEEE (7 A h2T7e v
IZE DTV RAT v U FEAOIRK) BFIET 5 Z L BN Hiviz. CAN 23 B ARIZE T 1%
K2 PHEBAMTHL Z L 2BETH L, AIEEERTT VY CTh 5 SHRSP TR b
N5 ZOREEGN, L EL BB O TIT CAN BIREICEZREZILIRETHDLZ &
RS REL TS,

=N
DHHH

1mmNmﬁﬁsmwpmiﬁmﬁﬁﬁfﬁ%%ﬁb,@ﬁm%%%@:#.:@ﬁ%%%
IXEZEN S D, M SHRSP TIiEEE D S 0720,
2cmNﬂ$@%%kﬁéﬁ EAFRAY 2R8I B AR AR O [E 2B L 2 2 B, BHE TR
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B & MG EENEDO R TRD HLD.
3. AT O A RAHHRIE~DOEER CAN BEOO L SORSTH 57, F oS 118l
BCIE S MR TH B . PRIV L EEA O E 72 X nHME A I A R TR S, F
NBIEET L LT HHERTE 575, KEME SHRSP TRO bW BT 2 b X7 0 v EAED%
LN 25 Al 855 2 2V B B G0 MBS & BB B L TV B L B2 B,
7235, CAN OFSHAMLIIHIENHIETH 5.

4. HEZBITF DT A S AT a U EAOIHNIT )V RAT v U EADIREEZ LR, BEOFE T
1% CYP11B2 @ mRNA BLOF U X7 ERBEANE BICHEKRTHZ E0b, TAMATRY
DEIBICBIT DT v BAT v L EAZIHIRCHES DEENFEL, 7ARMAT RO
B T DRI R BEEE, TV R AT 0 LA SR B L STFRENG. DT
IV RAT 0 CEADERD, HECRT 5 BT OEZERELZLZ L TWDEEX5
ns.

5. 7 A MAT B UREIBEREMIO TV B AT v v A A R ERAARICHET s 2 L
Z v b ZG Ml e N H295R Ml CHER L7 2 &b, TARMATRAZE DT VR
27 m L PEADIHIEEERY, Ty F et FORFICHET S 2N, £7-,
CAN IUC K 57 A b AT 1 U EADBOBABAITMENYE SHRSP THEBO LD, =
DO HIAE R DRERR) 23 in vivo THLALRWOIE, METIXMAF T 2 N 27 1 RN RS T
<, Z OREMEIBNCTNRN D & &R 5.

6. B R THLIMEICBN T, AEEEROFRIED 5 WIFHEITICH T D CAN BEROFEHEIC
HETOHETHD.
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