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Sex difference in diet-induced obesity and metabolic syndrome

The frequency of Japanese subjects with metabolic syndrome and obesity
is higher in men than in women. According to a recent report by the Ministry
of Health, Labor and Welfare of Japan, daily fat intake has increased markedly
in Japanese subjects (from 9% to 25% during the past 50 years). However, the
percentage of daily energy intake from dietary fat is not higher in men than in
women. It remains unknown why Japanese males are more susceptible to
metabolic syndrome than females. In addition, cholesterol cholelithiasis is
one of the digestive diseases that has increased most rapidly over the past 50
years due not only to changing lifestyles but also to nutritional status,
specifically, a higher intake of fat and protein among the Japanese.

The object of this study was to examine whether a potential sex-related
risk factor exists in the manifestations of metabolic syndrome, obesity, and
sludge and/or gallstone formation. We examined the effect of a diet containing
slightly higher fat and protein compared with a standard diet on body weight,
plasma lipid concentrations and the frequency of sludge and/or gallstone
formation in wild-type and cholecystokinin 1 receptor knockout (CCK-1RKO)

mice.

In Chapter I, we present the characteristics of CCK, CCK receptors (Rs),
and CCK-1RKO mice, and describe the method of genotyping the mice. CCK
is a classical gastrointestinal hormone and is also a neurotransmitter peptide
in the brain. It is secreted from I cells of the small intestine and promotes

enzyme secretion from the pancreas, and induces gallbladder contraction and



satiety. Two types of CCK-Rs (CCK-1R, CCK-2R) have been identified. In
mice, CCK-1R is distributed in the pancreas and gallbladder, and CCK-2R is
distributed primarily in the stomach and brain. Gallbladder contraction is not
induced by the administration of CCK in CCK-1RKO mice, and the frequency
of sludge and gallstone formation is higher in CCK-1RKO mice than in

wild-type mice.

In Chapter II, the effects of the fat- and protein-enriched diet on body
weight, plasma lipid concentrations, and the frequency of sludge and/or
gallstone formation are examined and compared between wild-type and
CCK-1RKO male and female mice. The fat- and protein-enriched diet contains
slightly higher protein and fat (7.9% fat and 27.6% protein) compared with a
standard diet (CRF-1; 5.6% fat and 22.6% protein) and lower non-fibrous
carbohydrates instead. The total calories of the fat- and protein-enriched diet
were the same as those of the standard diet.

After weaning, CRF-1 was provided until 3 months of age in all animals.
Administration of the fat- and protein-enriched diet was initiated when
age-matched CCK-1R(-/-) and wild-type male and female mice reached
maturity, at 3 months of age. Administration of CRF-1 was continued in the
rest of the animals. Body weight, plasma lipid concentrations, and the
frequency of sludge and/or gallstone formation were examined at 12 months of
age. The male mice that received the fat- and protein-enriched diet regardless
of genotype showed higher body weight and higher plasma lipid
concentrations than CRF-1-fed male mice, while no significant differences

were observed in female mice. Additionally, wild-type male mice that



received the fat- and protein-enriched diet showed a higher frequency of
sludge and/or gallstone formation than CRF-1-fed wild-type male mice. In
conclusion, male mice were found to be more susceptible to fat- and

protein-enriched diet-induced obesity and hyperlipidemia than female mice.

In Chapter III, we examine the mechanism involved in the obesity and
hyperlipemia observed in male mice (but not in female mice) on a fat- and
protein-enriched diet. Male CCK-1RKO mice were castrated at 3 months of
age and age-matched sham-operated CCK-1RKO mice were prepared as
controls. The fat- and protein-enriched diet was fed until 12 months of age in
both groups. Castration slightly decreased body weight and significantly
decreased plasma lipid concentrations, but did not affect the frequency of
sludge and/or gallstone formation. These results suggest that the testis
(testosterone) may be involved in fat- and protein-enriched diet-induced

obesity and hyperlipemia.

In Chapter IV, we examine the involvement of the testis in fat- and
protein-enriched diet-induced diabetes. CCK-1RKO male mice with or without
castration and fed the fat- and protein-enriched diet underwent an oral glucose
tolerance test at 10 months of age. Increases in blood glucose levels were
enhanced in the fat- and protein-enriched diet-fed CCK-1R male mice, and
castration was found to decrease blood glucose levels. In conclusion, the fat-
and protein-enriched diet promoted the induction of diabetes, and the testis

may be involved in the manifestation of diabetes.



The results of the present study suggest that a potential sex-related risk
factor exists in the manifestation of obesity and metabolic syndrome. Male
mice were more susceptible than female mice to obesity, hyperlipemia, and
diabetes induced by a fat- and protein-enriched diet. The testis (testosterone)

may be involved in the manifestation of these diseases.
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Coh, kMRS ETHGEBEHMLTCnR20volcxk L, 5

—

I
=111}
E’@u

MUY EHEHSEIHLICHEML Ty 5,

(%)
55
. W
45
40
—— T
35 - Lt
30 ‘/._‘/t S ) e HR
25
15 1 1 1 1 1 1 1 J

Hi6 H17 H18 H19 H20 H21 H22 H23
F

Fig.d B AZRY v 7 v P —LZSHEOHRJELET
BE EREREREZEFHAEOT — 22K 7 7 71FEK)
MoOGHH : BEMHEOTRLEIVAZRY v 7 v Fe— A%
SEHAENEV, T, aMERIEAEHSILALL TV RN
XL, BHEZLERSIEIHEML TV D,
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BMI25 UL E DR & B AW > W Th, Fig.5 D X 9Lt
B ZEoFHGIXTETNITEELLL TRV R, BEoEMHE O
BAEETHEML TW 5,

(%)

35.0

30.0

25-0 %ll\ﬁz
- M

20.0

15.0

10.0 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

qgsyq§§)q§¥)q¥§ Qﬁa(égquégb &éa>&z>'«2g>&éb«QCSlecacecy:esp«esb«ejp‘éﬁy
2

Fig.5 B pl L& & & oS (LT BHAE R EREHN
BT — 2 2T T T AERK)
MoOBY  KEOEWNEOFSITZELL TR, BEo
JE #F o F A IEEMmL Tw b,

SHMEDERLAEH

JEGi A X2 R v 7 vy P —LAEZYHEEE S LENF
ET 2B, BHEOTPIARBSLHKBEOKEIZ W, EH %
TORMBP 2R EFZHEOENNLDBRELCAGE Y — I &
DHDEEZLNNTWE, L2ALESFE., (EFEZ2 DL Mo0HE
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AbmEm<< Ry, AERXY—VDODEWVWETTEIMHEEOFLET D
HABZ2HHLETNR WD,

Z T, B AXZRY v 7 vy Re—A0RBITE T D
FTEmFeEzZ] OBEBEHIZOWWTHRF T 5 2 & 25 W L
7=

F.BmEMEbELL BMBERBAHEIHE ML L2 L
27— nAHEAERICHLTHE, bbE THRHFTH LICL
7=

B A X ARY v 7 Fr—Ah, a5 a—)LHAIX
EWMHMOAEEBICIVEKRINLDLIEZD, B e R ELE
MBETITHFEFICEVWERALELRDL, 62, B FOARE
FHEIZHRTEAEZENRESLS, IO ZHEBETE 5 X9 4K
haBEIX2ICFZELOFIABILETHY, BRE~DAHRL
KEw, BEOEFEE > TV AMICO>WVWTOT — X ILE
BLOMHTrIEETCHLIN, RNETH D,

ZIZT, EBREM(~Y A)EEHLEEREITO L EL
oo U AT, MEENTH - LEFHETHETE, 0 b
2~3FEREOLLO B N XV IT DT W T8 AR
TH 5,

YU AT ETEIH-FMEF L TWD C57BL & W 5 R
DYV AEBERICHEL2ALV VYA NIT=V I ZEER) v I T U
M (CCK-1RKO)~ 7 A L B A M (wild)y~ 7 A, ~T7T r <17 X
EEAT D Z LT,

RET CCK B XU CCK ZAMK. CCK-IRKO ¥ 7 X {2250
TRk T 5,
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N

an

FBIHFE 2L YA RMF=r(CCK)Ezal AL
FoUZEBFERCCK-R)BIYa Ly A MF =2 1
KWK v 77 7 F(CCK-1RKO)~ 7 &

>

1.CCK & CCK-R
(1) CCK i > W T
CCK L I _7F FahrEero—f<T, i Eb®E s
Ty ThHDH, MRRICH CCKIFHFEL, RXTF RELT
ODHELHDH. CCKOEMRFITE hTEH3IFROIKRIZHEEL,
115 7 /7 Bo 7L 7akrE Db 58, 33, 8 7 2/ IC

Yokt yv v Eh5, Fig6'"lE CCK & H A MU DT 2

171

BRI oOETh DL, CmD 5 ODT
Rl —Th D,

JMIIH AT v

HIALEICEBWT CCKIZEM/PEBGO THMBE»NO WD,

CCK O E ML BN 2~ & DO AL B R sy Wfe . HE 2 IS
Btz wsEs, MICHMEERELBEL 2% T o 'Y,

13-



CCK-58 #& &

T
Biologic Activity

HAR)-17-T #E

S03

CEPEDOERERALR@REE- tw:

Fig.6 CCK & W 2 U o 7 I / i fid ¥

(2) CCK-1 % % & (CCK-1R)
CCKOoOZRFWERIZIT 120 2 EMNMbATEY, vU R

TIX CCK-1R T N - B 72 I/ L, CCK-2R T EITH R

MicFEHEST D, £/, CCK2R I A A MY UZRELER O

EETFICEETLZ LD TH D 'Y,

CCK-IR O & FE 1T~ 7 ATk 6 BL Gk 22, 5 v b T

T 14 FReaE D, v bTRAFBRAEKICHEEL PP WTh

H 5 O D exon,4 > D intron 2> b 72 % (Fig.7, Fig.8)'",
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Fig.7 &  CCK-1R ##§i&

ek

p—t
(\]
o

3

\F

.
-

]
1

1 2 3 4 5
Fig.8 CCK-1R & {x F & # i& kb 8

(3) CCK-1RKO = 7 %
KW T+ 5 CCK-1RKO ¥ 7 X2 3 &E M F#IEIC XL,
F=S

H

CCK-IRZED &I F+HBI O — i %2 LacZ Bz B A IC & =
ZTWVWE D O~ Y 2T CCK-IRNDEFEEL 2 WE®H.CCK
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DBERHLORLT, BHENRGEAENALH, 12 7 Hilig TR
30% WA BNEHRT L, (6 - Al TIEHEALHEBDITEIRL R

l/\o ) 24)

CCK-IRKO ¥ 7 R T IEEFH R~ v X LFEERICKERE. %IHRE

T.RHRICEMOAREFTRIEST AROBEMD 2 (Fig.9) .
Fl,. FEEEZEXTWVWDIRY T, EmNEE R IERE.
A DA DORBORERB R ERHAR~ D XL ENRN P,

Fig.9 ¥ W=D~ U A

EBRICITER BB T E o TV D H AN (wild) &
CCK-1IRKO B A fEH L7z, HF O HEIZHE D ERTIL, ~7T 1
Al 2B ITAabE TCAEAENTE~ Y RICERLE MR ZIT V.
wild & CCK-IRKO®M |z 3T 7=b D% Hwi,

-16-



2.CCK-IRKO~Y VX DEHELFHAE

EBRICHEMN L~y 2E, KREFHKRY 5 5HBYEFE
T B L MEREIZ.EIR23CE10% .18 & 55% £10% .
8:00~20:00 "HIH > 12FKEMBBEY A7 0E L, KEWK
W7 L —7 (V2R KExFATA T L —
7 901 EH W T TAF v sy — DT I~5 K/ — Y
TfdE L= (Fig.10) .

Fig.10 ~ v A&7 — ¥

EBRICHER T 252 F CofBIX CRF-1(F VU = > ¥ )V EER )
b L, BB KIZTAKEKRKZEMNL L,

BHIZOWTIE 12BBUEO~T Bl <~ X & 1T, M
4 xR —4F — I AN B LR, EIED MR I 7 1 (E
Moy =B L, HE®R 4RI~ 22N &I

-17-



BB LMo r—icB L, ML YR, 20K, LEOH D
ﬂﬂﬁz xF L T i[ﬁl{fﬁ%%ﬁﬁ&b ﬁ{ﬁ%ﬁgﬁﬁu'u%fTOf_o

3.CCK-IRKOY V2D EERFHERBF ALV T)
(1) Polymerase Chain Reaction(PCR)JE (2 D\ T
PCR ik L 1345 & ® DNA Bl H O A% K&EICHEB T 5 H T
bbb, BEORECTEIHKEREZOHHB T 7%\ DNA 2, PCR
Bl XV BREHATRE2AEICHES T 2 608 TE 5, AR
(Termophilus aquarius) X ¥V H @ S 7z, W% O DNA KR U A
TJ—EBoBEBAIZELY, WAL ISEHIND Xk oi,
PCRICEZD2ELRFBRAEAETEAMAEDO L O RFEREWY D ER
THEROEN, MAOKEZLIBREMHRN ST 2. LIEHEE
E D DNAEE., B FHAMx W oM., WIEEORFE
REELSICHAWLBERTW B 2920,

(2)PCR & @ Jii #

PCRORISIZ 3 DOBEMBIZH T oD, K BEBEITIEREZZE
fbs®snzZ&TH#EITLTHL,

BERE 1(98C AT ): DNA W E 2 I 2. 2 K & 1 A8 B
S5, DNAOHEXNIZIKZREBIC LI DO, MBI XD A
S5 Z ks,

R 2(55~60C)H): X L WHERNAZERBBR T2 774~
— WM DNAEHAETDH, 774~ —DORINEEZXDHZ LT, ¥
iR S %2 DNABIIZE XD ENTED, 774 ~—12H9
DNA BRI N 72T IXH{ x5 & IXEY,

-18-



Be Pt 3(73CHiL): 794 ~—NHEAELEZEHS ™S, DNA
WY AT — BN DNAEHAZMMIT T, ZOBEMAZET LKA T,
H DNA BRI &L 2/HFICR D,

ZOY A 7 VA  aElfEY KT EIC O DNA 2 EE B 2" 512
BE S b,

27T v 7 1:DNAD 2AEZ 1 A$EICIEF T, (98°C i)

/
AAATT |
CAAATT AGAAG L [TAGRAG
GTTTAA TCTTC GTTTAA Ei TCTTC
/

ATy 72 WMLV ERESNZEBRT D577 A4 ~—72 DNA & i

A3 %5, (56~60C)

5’ CAAATT ] AGAAG 3~
AR \

GTT
_—" AAG

77T GTTTAA (( TCTTC

AT 3 T IA4A—BHAELEH L, DNAKRY X T — 8RN

DNA 8 & fh X 4., (72°C £+ i)

’ L L L L L L L L L L L I\ >
> CAAMTAGGAAG ) °
GITTAAT > e

KC G A

Fig.11 PCR J& B 4 X ¥
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[PCR I & % 72 30 B} « B3 - B 45

L9 0 & 725 DNA

J

TT A — - DNADOHERLEZWVWEHDICHEAET 2 HEWVE .

5°¢480 & 3l 2 FE A 1M E T D,

J

ANTP: -7 T = 77 = VP  FIUVDREGW,
RS R i IRl 7 i =

DNAKRYU 27 —E--- RS 25 DNAEHZ M I TBHR, &R
TERELZWVWREZR L O,

b—~nNH A2 7 —---PCR KIDOEREICHLE TIREZ
AL & D 1

(3)%E < vk B ik

PCRICEV HB L T 25 DNA BRI BHEIE I N2 (HFET D
PR T D HFIEL L TEREKBR IS HWL RN D,

BEREKB LITEME2FODEK L ERBEMS D FEFOMNE
XV BT D2 HETH D,

T —=AFNRLARY T 7 VAT IR YA R
EEx b OHMEKICHE O DNA ZodELH O ICE &, DNA
F-o&EME b OO HBMAA~BHL TN, TOE, HEKD
MHICEBEHLZEEINLL2Z LT, A FEORET VL DIIBH
NEL, DFEONSVLORELIBEH T L, TO/FBR. o
T &I LI DNA BB nTHA VO FICHFEALET DL DIk
2

220-



K &EW DNA Bt A

BE8E /b

v

/N E W DNA W F

B®E X

Fig.12 & & ¥k 3 #% =X X

TF VAT u~vA KL DNA AL THRAT LR K
T axEiTH> 2T OO EDAEIC DNABFIET D
MmMEBTEDL XD,

PCR TH{lE S H 72 DNADOKET IR DLAr>TWVWDHDT,FTE
DALEIZ DNA DB 5 MR T HiE. HAO DNA BRI
7oL W T E D,

21-



(4)757 &
1)k o G &

AROBH T MR & L e, @R R O R R S &
[HET2HEREGEINL TWVWD 2D, M+ DNA % PCR (Zff
M+ 2B, DNAZzHH I 2MEERILETHDL, LML, K
fF %8 Tld PCR fAEWHEH ZMHl+ 52/FEM D &H %5 Ampdirect®
Plus( X &t B @ & /E AT 8L 241-08816) & W\ 5 #% ik % £ H
HI LT, HEENNTW D,

B 4O~ AOROERE A ATH Y MiKZ D&
v~ A7 Fa—T7IZERL, S0ul OWEKIZHERIE., 3
Bhik & L 7=,

E={ U

)ik 3 - BE A

77 A4~ — X operonfh ICWAIEA K L7, AR DO CCK-1R
AR B A MR RIS SOl & LT CCKAL & 3°fil & L T
CCKA2 ¢t L7 94 ~—& ML, Az BB
FIRH SR iX 5°fl & L T CCKAL & 3’1l & L T LacZ &4 L
7794 ~—%MMH L%z, LacZ & T8 FEIICHT LN
LHETDO =D THMEORE OMELIFELIEREFEIIICHKL TV
%, CCK-1IRKO ! ~ 7 2 X, CCK-IR # & ® —# % LacZ I
BEHIZOATVWD BEBEHBXONL LacZz HRITHRHICAEDY
EHZzFZT . CCkK-IRDBPEBR TET R NI 2T, TWD,

Tl BB THEROBRIL. LacZBAIOHFEDOHFEIZLD
MO ERFRHFEETDHDILEERTE D,

77 A4~ — 1L 2pmol/mL IZWEHAE KMt =y KRV

2



— 4 H 316-90101 ) THMR L CHEHLEZ, 774 ~— O FE |
X Fig. 13 ® & BV TH 5
DNA K U A 5 — ¥ | Nova Taq'™ Hot Start DNA Polymerase
(Novagen f: % 71091-3)% i H L 7=,
dNTP X Ampdirect Plus IZ & £ 4L T W %,
-~ ¥ A4 7 F — % Applied Biosystem £t Gene

AmpPCR System9700)% ff ] L 7=,

CCKAl

AGT GAG CCATTC ACC AGC TCG CCA G

CCKA2

GTT GCT ATA TCT CCC TTA CCT TGG TAG

LacZ

CGC TAT TAC GCC AGC TGG CGA AAG G

Fig.13 7 5 A = — B %1
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3)PCR # 1E

WE L7 02mL F =2 — 72 F D

— C ANz,

VP S (= N O

70

N

i = 3

7> 95 4 < — CCKA'1

2 X Ampdirect

DNA & U * 7 — &

4 ¥~ — CCKA2 F£ 771X LacZ

Plus

2.5 u L/ MK
2.5 L/ K
10 L/M KR
0.1 pu L/ IK

4.9 4 L/ K

7D = A (RN R N

[N/ R by

AU E BT T —

V==V A7 7 —DREEKT T T HLITUTOLEEDY

Th D,
94°C 5%y
94°C 30 B
55C 30 B
72°C 60 B
72C 3%
4°C THRTF

35 % A4 7 v

4)7E X UK B

TBE %% 1 #% (B1IO RAD #: % 10X TBE Buffer161-0733 % Jiii 1

FUARTI0RBEFRLELO)NCT e — (X T T4 F KA

DFE L 5003)% 3% B E TMEA BRI E 7=,

B ORSG (=2 A

TR AN S HER Mupid-21 HIZH L ANL=RIE CTEHE S

4.




THHe— AT LVEERL T,

TAAwm =25 Ve EBR[RKBE(2 XE AN KRS R
Mupid-21)iZ & v F L. TBE &% ®H K = 11 & AL 72, Loading
buffer(TaKaRa # )l u L. PCRE®MWAE 3u L. A A4 K 7Tu L
iRA L. FAHoRICEAL 100V T 40 vk E L 7=, [FEE
IZ. DNA 4y 8 ~ — 57 — (Roche B! 13184421)% k&) L & + &

D HZE LT,

S)% - iR ¥

TBE & E K Ic=~F v A7 1~ A F(BIO-RAD # 161-0433)
ML, T A —RAFVERL 20 0B E L,

ANV F2—F— KX 7 KN 2% Mupid-Scope WD
Transilluminator 100502)IC 7 /v 2 O H %4t % B 5 L DNA %

Bl SHE, BEERE L,

6)H &

Fig.14 i PCR TH o RO —FlTH L., /£ 5 DNA
S E~—FH—, Bk 1O CCK-IR #E /= FE A HHZ. BiK
2 DB CCK-1R & iz F B 4 H SR . fK 3 @ CCK-1R &z ¥ Ad
IR ER FRANBEEHAR, ~— XV — . BIE 1 OMAH»HB 2 E
& F Bl H (LacZ)B H 2 . B 1K 2 @ LacZ R R, B {K 3 @ LacZ
MR, ~— =L VI HIZIEATWVD,

~— N7 — D DNADR I IXTHEHE LB 587, 540, 504, 458,
434, 267, 234, 213, 192, 184, 124/123, 104, 89/80 bp &
o T D, 250bp MITIZH DN RARBRTE D2HIK %+,

25-



TE2WVWbOE-L LT,

Bk 113 CCK-IR s F B &I K R O f R 28+, LacZ #
HROFERD -0 THAzFRHAEET wild TH D, BE 2 &
CCK-1R Efix ¥ B 4 # H R O R 25 -, LacZ B R O R B+
20D T CCK-1IRKO B L ] E L, MK 31T ELDH B+ D T~

TuaMTh b,

CCK-IRBETFRHFR LacZi&HH %

T L Gains R st
T—h— BiF BiF2 #EF3 B EmE2 B3

Fig.14 ] & &5 R — #i



HINE ~ 7 RAICBT 25 EEFHEMEER-I5HER
HIERB X OCHEARRICE T HMEEZDORE S

1.1Ix C ® I

HAANDOIEW « 22 AR Y v 7 v Fe—AZYEEES I

ENGETDHDBEEOFPERTHDI)HRBEMHHA T L2720,
T AR BEBENT VCAORLLIEEE S5 2, B - BE R

JEDFBIEICHEEZNH O DLLN D NERT 2EBREZIT - 72,

BT YA ECEF OMEBEICHEMN L TWD CRF-1 & % @
BLLE, BAANODERBENRT LV ZOEZEZFIH LML L
T, OA2(H AR 7 v 7Nt ®HZ M H L7, OA2 (¥ CRF-I1
kgL, hr U —TRUECTHDLIN, BHEEALELHDOH
ER T om< . ROV ICHEEOE G MKW,

T, alrxATFTue— VHARRIZE W TS, 5B FI2MHEE
MBNLDNBET L L& LTk,

2. EBRF I
(D) EBR T W

B IETHBHLE CCK-IR s +/ v 7 7 U h~7 v~
UAR L AR S TCHEL, wild B X O CCK-1RKO ! v 7 X
ZfEMH L 2,

(2)fi B B 5
EiE 23C +10% . BFE 55% =10% . 8: 00~20: 00 75 B #f
O 1I2EFEBBHEEY AL 2 0E LT,

27-



(3) & BF - K

EFEA L LT CRF-1, @m7-AEH-5ENi&£ & LT 0A2

% fii Al L 7= (Table 2), BKBE AKX AKE K &2 A L2, KB, £
BEebicamEBERLE L,
Table 2 f £} 4 Bl (100g 4 7= V)
. %E A& (CRE-1) wmlAEL E-"E
Wi & (OA2)
K43 (g) 8.1 9
7= A< E (g) 22.6 27.6
FHE (g) 5.6 7.9
IR T I(g) 6.6 7.2
ik AE () 3.3 4.5
KA ¥ (g) 53.8 43.8
T 3 )L ¥ — (kcal) |356 356

CRF-1 1T HAKF ¥ — /1 X -

ERDOHL O

U N — (). OA2 1T A A2 L 7 (k)

(4) % B ¥

YU AD TN — T R - B - Bix R T b T,
fidl BH 1L ¥ @ & (CRF-1), @7z A X< E-mENAEOA2)D 2 & &
L., #7872 wild & CCK-IRKO ®l o 2 fi & L T, & 8 & &

L 7= (Table 3).

8-



Table 3 2 11 = 3 B £+

PE Bl 5 1 A il ot

i3 wild CRF-1(% @ &)

i3 wild OA2(Fm e ALK BE-BIEW &)
i3 CCK-1RKO CRF-1

i3 CCK-1RKO OA-2

i3 wild CRF-1

i3 wild OA-2

i3 CCK-1RKO CRF-1

i3 CCK-1RKO OA-2

(5B 71 b 2 v

3 7 Al E TT X TOH T CRF-1 & 5 L. DB ITZY
Baefkhb Lz, 12 7 A T I EFWES KR L., MikoOHK
& BEOBEZIT >,

29-




(6)M & | H
1) {k &

ERFRRFICHIE L 2,

MR = L AT 1 — )b

{Y‘

BRI IM L 72 i 2 EDTA IR #% . 4°C. 3000rpm T 15
OB LEZLEZMEICHE, =LA T8 — LK
lia

F(UWEIZ XV MEL &,

3) 1M 4% M s B

MR = v 27T — v & kR, &FFFIZHERMLZMIKIS
EDTA N #% . 4°C. 3000rpm C 15 %y & 0 4y B L 45 7= 1fn 4% & )
EANZ Wiz, B FEIE(GK-GPO - R 7V v — L i{E £)IT TH

E LT,

4)MH 5% pr R

ERFICHELZBRL, NEWICEY P D5 0XEEY
WhHhDbLO&EFRHO E LKL, Fig.15 IZMHEFRRLOH 5 MK
O—fHThHbH, PICHANTITFTHZXSD, Fig.16 XA U 05
ZzH0 ., NEwERELEbDO TH L, O TH £ o »
HA TH D,

-30-



Fig.15 4§ i L 72 1 3&

Fig.16 HEANOH A, OTHOLNLTZH S ICHANERTEX D,

(7) % 7t 5 W iR A7

mE, LERa L 2T — 1, FTHEBEHICSWTIE—xid
BEEWMAONM%B., 74 v v Yy —ORNDPAEEEEERHVWTHEZD
HEZ LT,

HAFMROEEHAICOWVWTIE x BEE2H WV,

31-



3.0 R
(1) & &

e o> wild, CCK-1RKO ! & & [T CRF-1 & 58 L v 0A2 & &
HTHBECKENEL -,

HE~ v A TEHBIZLLI2EKEEND LD L. METITLE
LLODEBEFHETHLEBICEILIEKEOEZITRA LR -T2

(F1g17) o

< (8 50 (&) =
45 45
40 40
35 35
30 30
25 25
20 20
15 15
10 10
5 5
0 1
CRF-1 OA-2 CRF-1 0A-2 0 CRF-1 OA2 CRF-1 OA-2
wild CCK-1RKO wild CCK-1RKO

¥ HEAZ®HV p<0.05

Fig.17 & Z WK &

B oW M~ v X Tl wild, CCK-1RKO ® & % (2 CRF-1 #&
HER XYV OAM G5 CHRENEL Rof, i~ v X TIX4%
AR EITAONR )Tz,

30



MR = L 2T o — b

MmAEHR = VAT m — b EELMEMPETED, wild,
CCK-IRKOM & $ IZ CRF-1& G H XV b OA2H G#E TAHEIZ
BWEZ LH LT,

MECIXT AR EZITR BN D)o 72 (Fig.18) .

i i

5o (mmol/t) 50 (mmel/t
45 * 4.5
4.0 4.0
35 3.5
3.0 3.0
2.5 2.5
2.0 2.0
1.5 1.5
1.0 1.0
0.5 0.5
0.0 8 0.0 n 1 5
CRF-1 OA-2 CRF-1 0A-2 CRF-1 OA-2 CRF-1 0A-2
wild CCK-1RKO wild CCK-1RKO

¥ HEAZ®HV p<0.05

Fig.18 Mg = L X 75 1 — )L

B oo M~ v X Tl wild, CCK-1RKO ! & % (2 CRF-1 #&
HERE XV OAELGEH TR L AT 0 — LR EMETH > 7=,
M~ v A TEHEHICAEEZEITADR R - T,



(3) 1 5 1k IE W

i #E o BE DG B[R AR IZ wild, CCK-1RKO A & ¢ {2 CRF-1 #&
HEH#IV L OA2BEEGHETAHARIEH WHE 2 L, M TIE4&A RIS
ZITR 5N o7 (Fig.19) .

3 i

(mmol/L) (mmol/L)

1.8 1.8
1.6 * 1.6

-

1.4
1.2
1.0

0.8
0.6
0.4
0.2

8
CRF-1 OA-2 CRF-1 OA-2 ' CRF-1 OA2 CRF-1 OA-2
wild CCK-1RKO wild CCK-1RKO

0.0

¥ HEAZ®H UV p<0.05

Fig.19 i 4% 1 ¥ g B

M o M~ v 2 TiX wild, CCK-1RKO ™ & % (T CRF-1 #&
G XY OA2 B EHECMBETHIE A EETHL -, M~
ATEHEBHIIABEETADN RN T,



(4)/H & pr A

MR SOV THEBE R THEET 2 &, wild v ALY
CCK-1RKO B~ U 2D N A H Y OFAENAEIZE N T,
B ML 2ABEZTHMEN O~ T A THDLILE,

fAl Bk oI O W T, wild Off~ v XX, CRF-1 & 5 B T
FEEFRAOL Z2BEN AN R oT-DITx L, 0A2 & 5
BECITMERRLMNAHB L7, CCK-1RKO ! = 7 2 T, CRF-1
KEHID L OA2BKEGEHTH ALY OBME NN ol
M~ v A TIEEBICKLL2HEERROETARZL N -7,

(Table 4)

Table 4 JHEFE AT A

el & = 7 CRF-1 0A2
i3 wild 0/20 2/9 F
i3 CCK-1RKO 3/8 * 13/18 *
i3 wild 1/16 1/11
i3 CCK-1RKO 4/9 * 9/15 *

TRV /2R MBEIZEBYODDDLZLOEZFHFRLO & LI,
EME, FAMEEO wildBEEAEEDH V.,

TR, MBEME 2O CRF-1 BE5HEAREEZDL L,
RKROBY : HEME L BT wild B8 L W . CCK-1RKO ® B o J7 23 5
ROV OMENEETH > 72, Bt O wild B TIE CRF-1 #&
XD OA2BEHTH ALY OBENREERTH -,
M~ 7 A CHEBEEGEEBICIIAEREETALONR D o T,
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4.% 8

e~ 7 2 Tlx wild, CCK-1IRKO ! ¥ 5 5 0z A& IcE v
TH.0A2 KGR CRE-1 &G XV MEENE R o7Z,0A2
DAY =X CRF-1 A UTHDZ D, v v XTI
KENT VZAOEICEVEMAFERINTLZ LR RIE I
L, AKEDODERTEHEREEZMNEL TR WD, 0A2 & 5
HCTEREENZ VWO CRF-1 # 5L VEKENEL oz
AREMELEZALOND, RKEOFEBRTHER T A2 LITL T,
Fl. 6 r Al OBERBETITREOHE ML, M IEE O I I
FETCRVWEBECBSELTVWDEIED AEBRIIT 127 AT
DL LR
B~ 2o0fRIZx L, i~y X TEH@EBEORENT R
DHEFEIZ L > THREEMICEITIRALR D2 2,

MRz v 2ATe — A BXRMEFRHEELTCLERELEL L
FEOCBEMmM N AL, Y7 ATEH 2208 MB 8L IC
OA2 5 CCRF-1 B 5 IV EMEER-7, LML, M~
UATIHMAE L AT e — v kOl B R B E T R A
BickoZRRon 3, REFEEEERFEERBICH HEE
WD DRI N,

fHFEFT R IZ DWW Tix, CCK-1RKO H ~ o 2 X0 A 28 & R T
FBAET DI ERBESA TS M, AEOERTHHEME L
IZ wild~ 7 2 XV % CCK-1IRKO®l ~ v 2 THZEF LN H 5
ENAEEIZEZ o,

o wild~ v A® CRF-1 & 5 FETIX . HEALOH 5 MK
TR LR =R, BEDO wild 7 2D, OA2 ¥ 5 #F 13 H 2
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RO MENBE N, B EERFEE?SEAHIRICE
BLE-OTERTVNLEEZDLN D,

T EDL L OB TS 8B OE WIS X D HE 2T A B
RIWZEZT LN RN T2,

ko s, REFEEHOIEN - IBE R EIE - 02
ROFBBIZETHEENLL L,
RETFTZIOWMZEDA D=L E2MHAT LD, BrL

FELCOEBICER LEEREZITYZE L LT,

-37-



o I E R 5% 8 PR R - R E R OE E ~ O P AR L
T DA
1. C®»IZ

RO FEBR TRMFEEMERW - FE R EE OB HEEIC
MENLDLZENDLNLTEDT, TOA T =AALEHWMD T
., BERALECVICERLE,

BYEARAALE VI ELCTAMAT B ENWIYE T, KR T

FEond, BHESLWVWESZTODREBES., B FEHREZRET D
@ =X &H 5 (Fig.20) .

CH,

Fig.20 = A F 27 1 v O # & X

PEARLE L ICEBEDL LS LMD L& I EBEBERRWIE
Hbambohn Ty, flx TR LvE ITHHZE TSR
NhbZrhhlEInT0ns*®, ARIETHESILVE VDA
A E MW - BERFEORILICEHD > TWVWDHO TRV
MERMAENLC, BHEALELOEBEZHEO L RED R~
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UATRERREZAT -,
FHEAINELCORBEZRO T FERLELIOHERELZRET 2 F

#F (castration) & 17 - 7=,
F 72| castration ® FINAMIC LV EKERIBA T 22 & 65
AbND7H, KBECHBEEITBEF EBVITw, HEOMKR DY
IR T A AR D — E U BR T % % F It (sham-operation) & 1T - -

~ U AR ELTL,

2.EBR 5k
(HEREH Y

B0E O KR T wild#f & CCK-IRKOBR B ICRKE & & o=
WAL holZ &, BXOREFEEIE M - f§FH R & IE
DFEBIZONWTH 2EBETFHMTHBEOBENG O Z &
MH . RKREOFER TIL CCK-IRKO R~ v 20 A &AL -,

Flo,. AEBRTHEHALE~~Y ZE~T7 2 MO RE TIET2R<
CCK-1RKO A [d] £ & &2 fid T% i = ¥ 7=, CCK-1RKO A [6] £+ o
R TIEAEEND YU RIE, 2T CCK-IRKOH D728 | &R
TR O L E N2, Bz TR AER OO O MK RIE~
DA EZDAENDND T L RFRRIT 20 REL o SR
T TCBIORERZEL TWVWD, EW0WIHIENDL IO LI R
BRI L T,

(2)fd B B 5%
BIHNEEREE, B2E 23CE10% . BE 55% £10% . 8: 00
~20: 00 "B o 12K BHAKEY A 72 E LT,
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(3) 8 BF - K

FHNELFREE, TERELE LAV X VERTEKRKXS
#® CRF-1, m7c A EKE-mERELLTHAZ LT KA
8 OA2 & fE H U 72 (fF BFAH A 13 BT R @ Table 2), #RBF K 1Z K
EAKEZMEMA L, 8B, @M bICABERLE LKL,

(4) 52 B RE
R EORFRONFICEL > T3IRECHIT, EFERBEELLT
DEIHIICHEEZ LELTL,
CRF-1 % £ 5 :CRF-1 F¥
Sham-operation %% ., OA2 % # 5 :sham-operation OA2 Hf

Castration % . OA2 % ¥ 5 :castration OA2 Bf

(5)FEEB 7n b 21
3~4 » H i T castration F 72X sham-operation L . 7% ¥4 fiid
Bto bW LI, 12, A CHEEIETEFHEELZL, L

HWoORMEMEOBEEZAT -T2,
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(6) castration T JIA

@ FEWEE LT 250mg/mL NI R F (R4 L&,
At )z 0.5mL/100g BW.OE & THENEK G L,

@ BEH. TE®Z lcm 12X IEH B L7 (Fig.21),

R Z2BEH ST 220 E % KB 2 U R (Fig.22) (Fig.23),

sham-operation D A IXT K T Z /K. BREL &,

@ mEMEE=v)ry HABRHNEKRASH)EREL. BA
L 7= (Fig.24),

©

Fig.21 Bk £
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Fig.22 #FEH L =K 8 & 5%

Fig.23 Bl L 72 45 B
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Fig.24 #& &

(7)) & = H
FO®EFRERER, FE, LR 2T 2= - FHIEN.
B RT A & Ml E L7,
FEEREEBCEN VW LZ2HEET 2D, EEEOWE
it o, MO EEZWUWEL ThrLELE L, 5 HRICER
FRHELAKREY 2D oBAEEBE B L L,

(8) & 7t 5 1y fif Ay
FAE, LfEwa L 27—, FHEEHICSWTIE —xid
BEHONM%Z, ZEEBEBREL LT 7y vy —OR/DMAEE
ErxMWTHEZOHEZ L L,
JEEFROAFEEICOWVWTEH x*BELX AWV,



3.0 R
(1) 1& &

&K # X sham-operation OA2 H£f 28 CRF-1 # B X O
castrationOA2 K WA E P EHWHEH M TH -7 HFE TIE R o2

(Fig.25),

()]
50
45
40
35
30
25
20
15
10

CRF-1 sham-operation OA2 castration OA2

F=3.0754, p=0.0620
Fig.25 & WK &

@ % B : Sham-operation OA2 #t 2 CRF-1 # kB X O
castrationOA2 FFE L WK E PN E WM P Th » 72,

() A &

# & & X . sham-operation OA2 HE X (K & 10g » 7=V
0.75-1.10g. castrationOA2 # X, KAE 10g 7=V 1.01-1.67¢g
T, FWARGHOBE AR 0.89-1.37¢g/10g B.W.(CHfE 7)) &

ZlX 2o T2,



Mgk = v 27 o — v - i 8 vEiE S

M =a v 27w — vk XL OMmERMEMENIZ. CRF-1 B &
castration OA2 #f |Z [t X sham-operation OA2/E CTH B I & H %
o~ L 7=, CRF-1 #E & castrationOA2 B 12 % 72 » o I=

(Fig.26,27) .

(mmol/L)
4.0

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

CRF-1 sham-operation OA2 castration OA2
F=9.8865, p=0.0006

*:% H R E I T p<0.05

Fig.26 MKk = v 27 — 1
@ # B :  Sham-operation OA2 #t 28 CRF-1 # B X O
castrationOA2 FEF L WV MR = L X T 0 — AL N A EBEICEMETH

> Tz,
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1 . 4 (mmo]/L)

1.2

1.0

0.8
0.6
0.4
0.2

0.0
CRF-1 sham-operation OA2  castration OA2

F=8.3114, p=0.0015
*. % H MR E I T p<0.05
Fig.27 i 4% & 4 A5 Wi
@ #t B : Sham-operation OA2 #f 73 CRF-1 #f X X OV castration

OA2 BEF L VLRI AEBICEMETH - 72,



(4)H8 3& pr .
FEE T oo 88 B X 3BEM CTEITA DN o> 7= (Table 5) .

Table 5 %5 1l %= AH ZE Aff AL

i CE X
CFR-1 3/8
sham-operation OA2 2/14
castrationOA2 4/10

MRV /2K BHREIZCEBLVOLLALOEFT RO & L 1=,
FOFHH : HEFMAELY OHEX 3IHB TCETXIALNALR -
7=
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4.% 8

FIEOERTBERINL, i~y 20mErE LS EH-GF
Mok 2EKEBOEMIT, FEREICXLY ., ML MEM@T
bhote, ZToOIZ &b &EFEMEIERNOFEIICITHEO B
ENEbo TWVWDHZ ENRTIEBEIND,

MR a L AT — b - MEPHEEHORERERZERET D CZ
ETHBICKELS 20, REFTMEIEE R ED®REIITHRENR
H#E L TWsEBEx b5,

AL E L ORWHHARMEILICE XIETTEEIZO W TIETH#
by, EEMBEMEOMmM P T XN AT B R E & B IR RE
BEIXTAOHMBERL L LI IRES . BHEEFEHOT 2k X
Tu UK TR, BTREOK T Z2M&, WHAEKEENOWT
T AZRY v v Fue—nzglxRo+ 30 BiERL
EUDNEHRMAE X ETL2HEMICH 2 LT D XHD X
D LR A RO E LIV ORMTH DN, DL
ELYTURAOEBRMPOLEFIRBROB X IIER - A XARY v v
Y RFr—2EBEZREL VDL EEZ LR,

AR NVELCTHDLT A M7 b 8) kA o2 R
MHbbdEWorHENH DN, FALEUCMABHK T2 o
THERMEALPET LI MAEMES H Y . BIRE AL T
DHFEER L LT, ALV EVEREGETDHZLITH5DE A8
H BTN RN D3I R L LB AR Y v s
vy Rur—AORBOBEDLDVIZONWTIE., T b b HIED
wEEE b b,

NH5E A B IZ DWW Tld, CRF-1 # ., sham-operation OA2 #f
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castrationOA2 Bl O Z X A b N>, KEOFEBR N O IX
REFEMHLBEEFRRLOBIAICH T OIOHEREDOEEITIA LN
27 o 7-, CCK-1RKO ~ 7 2 O JH F % A 1% MH 58 I 5 R 4 & 3%
FRCLTW2d M M oOXENT V2ADOES LUK R
frE DR ENBENICLS Mool B XN,
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FIVE BREFEEERBICBT 25 MHEFLVE
> D5

1. oIz

FBUNEOFEBR CRMFEMEEG - IBE R FIEORBICHEE
WAH LN, FMEDOERTHEEDNAZALNDRLKICHKEROMH =
MBEELTWLARENR T I, £ THEIRKHIZOWT
LREFEHRORIAOE MDD AN D0, £ HEREFIN
MBEBRICEEST L2 EPHERT D2 LICL K,

2.EBR G
(1)%E 5 &) ¥

I =L A U C57/BL 2 CCK-IRKO Ml ff~ w7 2 2 L 7=,

(2) i B B 5
EiR 23C +10% . 1B E 55% £10% . 8 : 00~20: 00 25 B #f

O 12 KFEEHAKEY A 72 v E LT,

(3) 8 BF - K
@A L L CRF-1, @A E<E-mEMREELL T 0A2
A U 7o (8 Bk # AR 1 AT R @ Table 2 ). BCEE K XK 38 K &
A L, e, Bt bICERERLE L,
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(4) % B fF
B K CFRONFICL s T3IMHICH T EERBEELLU T O

LolmszZ e Lk,
CRF-1 & & 5 : CRF-1 #¥f
OA2 ## 5 : OA2

OA2 % ¥ 5 : Castration OA2

R SR T
T AE((CRF-DHEEH T - TN EDOFEBR T TICHEL TWD
- PPERE . MHEFT Ryl o n T

HE(MERa L 2T 01— )L

T E & A ML
12

(5)EBHR 72 ka3
MR 0BG & B L,

3~4 » H T castration L .
Fy A CHEIZIEITWHE S HZ L., MK OEIE HEOB R

17 - 7= .

(6)# & = H
10 Hls THREREL X O, & A7 KU kAWK ROGTT)
AT o 70, 12 » Hig T(EHERFICH)MFEHR = L AT 1 — )L -
PEFEG . BHER A 2 E L &,

(7) & A7 FvhEawmBiR(OGTT)
OGTT Tt FOBRWHAECEEDOOD L DL TWD KA

Th o, — B oD E
£ E 1

A OBRAKOBE 2 1E B L
51-

7 RUkE(e OB EIX 159 & L
120 77 1% | 1 #&

=304 - 605 -



Bz EL., TOZEEBNPLHERMN TCOHLIDZHET LS., &V
2 HETH D,

YU AWLBITLOERWOZKEEITE b EEWEERENE
HDHENTWD DI TIEZRWy, AENZL TICAY Kawano b D
HHEWC LD o THRECTH D EHKLEL Y,
Kawano D O # %

B — 7 B 16.8mmol/L 120 4y & 11.2mmol/L
w7 2 BE R A

A7 W T2 T OBE BB SR H
EboLThHewn s EW

) ~7 2T BE»S 16 ML EMAL L,
2) ZEERO pE)LEEEZMELZ, MEKETAT & —7

2 = GR-102(TERUMO)% fff i L 7= (Fig.28) .

Fig.28 I #% | & #%
3)60% 7 F U MR (KB KICEM)Z K E 10472V 0.05mL D
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HETY LTI THEEG L (Fig.29),

Fig.29 v v 7
4) 30 43, 60 43, 120 4y # 1 i b5 fE | & L 7=,
5) mg/dL » 5 mmol/L ~¥M AL #EE L, fFHEXNIFTUTFTo L
BY,

mmol/L=11 ¥ & (mg/dL)~ 27 /b =2 — X 57 7 & (180)X 10

6) Kawano H O T W, BERWH TH 2 20 E L 2,

(8) %t 7t = Wy MR #7

BE, xR X7a = BHEN. OGTT IZ>W T
F— xR EBEI>NE., 710y Yy—ORPMAEBEEEEZH VT
AEZEZOHE %X L Iz,

AT LB L OGTT O EDAEXEICO OV TIE x> RE
z Hnwic,

-53-



3R
(1)K =
KEIT, T XToOMHRETAEEEZNPRA LN, OA2 #>CRF-1

#E >castrationOA2 # & W H JJE TH - 7= (Fig.30),

5 @[

40
35
30
25
20
15
10

CRF-1 0OA2 castration O A2

F=25.9691, p=0.0000

*: % H b R E I T p<0.05

Fig.30 K &

MoOGH : FREEFITRXRTCOHEMTAEEENALIL., OA2 B>

CRF-1 #f > castrationOA2 B & WO JETH » 7=,
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(2)OGTT

FEEM o MmPEfE 2 M L&A, 30 M T OA2 BEMN
castrationOA2 # X ¥ & < | 120 43 fi TIX castrationOA2 #f 23 fill
DO2HIVARIZKL -, 8 Wf i B (0 43 i) 1L CRF-1 #f
Mo 2 XY A EICEN» o 2 (Fig.31),

et

20 _(mmol/L)
25 -
20 - *
=—CRF-1 n-=13
15 + A --0A2 n=19
I castration OA2

10 ™ / :H n=7

{7 Ry
5 -
O | | | |

0%y 304y 607 1204%

F=2.6312~5.5535, p=0.0079~0.0858

*: % H B R E I T p<0.05
Fig.31 OGTT IfL k¥ i # &
O ;0 4 fE 1L CRF-1 Bf < OA2 Bf - castrationOA2 £ T &
W . 30 4y i X castrationOA2 # < OA2 # . 120 4y fif 1%

castrationOA2 # < CRF-1 B - OA2 B T H » 7=,
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mpEMEOH B~ KEICHR S LA DY =¥ E L.

OA2 HE D F B JR I 1 & O @ K2 72 v 7g &

N o 7=

(Table 6)

castration
R EIC K Db
RIBFOLEBBEMIZAONTEZDLDOD, xR EICLDI2AE LT

Table 6 OGTT | &

e EH | MR RE R | BEIRW | A G
CRF-1 5 4 4 13
OA2 6 8 5 19
castration OA?2 3 4 0 7
KOHH : OGTT X 2WERF N E S DO EIXIHHIZAE

EIX o T2,
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GHmiEkaL 27— - Mm4EF IR

MR =a v A7 — L OA2 BfE S castrationOA2 B L 0 &
BEIWZEE L 725 2 (Fig.32),

m A P AR X . OA2 #E @ J7 2% castrationOA2 #f X Y & fii T
b ol N, AE T2 o 7= (Fig.33),

(mmol/L)
3 . 5 _ %

3.0 r

25

20 -

1.5

1.0

0.0
OA2 castration OA2

F=8.7056, p=0.0070
*: % E IR E I T p<0.05
Fig.32 MKk = v 27 8a — 1
X o Fi o MR L A7 17— L OA2 BE 2 castration OA2

TV ARBICEMLE -



0.8 (_mmol/L)

0.7 |
0.6 |
0.5 |
04 |
0.3 |
0.2 |

0.1

0.0

0OA2 castration OA2

F=3.8895 p=0.0602

Fig.33 ifn 4% o A5 Wi
X o @B mHE R EAR B . OA2 BE @ J7 2% castrationOA2 #f &
DEMEThL-T=2N., AE TIEo Tz,
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(4) 11 %€ 7T 5
X 2HES K DA T VI BERT R BB OE R D o T,

(Table 7)

Table 7 H 2 Ft A
FiEs fH 5% pr W 2k

OA2 12/19

castrationOA?2 4/7

FFrRdV /2K BEICEBLYODLILOZHAEHY &L I-
FOWMMH : BAaREROFEEIT R N> T2,

-59-



4.% 8

KE, MR VAT —0 - PHEEN, BERFRLICOWV
THHEIL -MELRAEECTCHIEZD, RLAKETH - 2,

BERFEO BEFEE BB ROHEMMA D D LI EIZDW0
TIX. OA2 BEA CRF-1 BE LV M AEME 2 & W Th - 72, F
72, OA2 BE Tl M b5 & 28 #& %5 @ # & R (600mg/dL)LL F T 72
HEERDH o= n, MOBEICITHERRAUL Lo EMITA S
nhol, mEBEMN-mTAESEBEEILE EFA25FREL T
LA REMED R SN,

S BT castration ([T X D (MAFEEITIE T T oMM TH o 7,
BEFEEOERMEREICOFEROBELELEL TWVWD Z &
MR I N5,

R LrE L EHERBFBOBMBEIZOWVWTHE. Z0REND 5,
2 RHERKFET VT v b TIEMFP T A BNRAT o YDKT N AR
bivbsEtWnWomMEN™NDLD, TAMNATHrRCVOMKPIZ LD HE
RNl EEZINTEO TIERS CBERKBIZETL THNL D,
el S REEEZR TS0 E L TWD 3D, £, #ir
B Akt 27 v Re 5w il ISR R N S L
ER b RE S TS R R LEV(TARNRAT R Y)
TEMECELTCLEBEERAINS D ET2HENZ WY,

SO FEH LT A MR T o OBRIEHOVWTIEELRD
MRAED B L B b 5,

-60-



=P
o>
e
iy

INE~FBIVEDOERERZFT LD LERD I OIITR D,

Rl

BINEOEBR T, ~VALELAMELLE-BEHAE2EET
HE, vy ATEHEBEEESHEIVKEREL D208, M
YUATIETEEBOEWVWICLDIEKEOEITA LR ST,

M fEEMmERa L 2 Fa — L, MFEFRMEREE)LKE L
AfEOFBBERZLN, vy A TEHELALELSE-GRVAEEK
G cEeaEREH I VDLTREESNSGMEE 220, H~D X
mMEOEBVWICIELETAN RN, £, Ba - BEW O
HKEHELHE~ YA TCEEREAEKE-FHEIRETCERIIR
LAE A RSN T

BEEHFEEEN - BEEFEORIICEIMEENRLL L, MK
SUADGTRME T AKXV SEBADEGRTH o 1,

BMEOEBR TIX. M~ 20BBEL2BRET D FilFz21T 0,
mlAESE-mBEAEEZES LE, BREE~ Y R IHBREA
BrELARVEELIY O AMF RN - IBE R EORBE DM
Hil s 7

BEFEEEG - BERFTEORIANME~ Y XA LV~
20N EBEBTHLHEBIT, KEOB A EIIZHELE L TW
Ll EtEZLN D,

FIVEORBRTE, M~V ABLOKERKRERE~ D R
ThrElE-mEhRgezRrEL BRRAHUERE®ER Y F U

61-



Ve A s B &2 1T - T2,

mlAEE-mEHAERERIT, FE RS MM

Al KEBREG LA E-G BN & &5 08 E LS
P ZLNDHMmTH -,

BERS O REFEEORBEE NN A, BEICITEROD
BEnEET LI ERNTRBINT,

AEEEBORAUAIC b EZoR B BH TR VWEHS
HbZ W, EXEEFIAFROEITLEWATLTT b2 — O EEC
SWVWToOMEELRTEL, §obb, 7z — LEE 2 #
LB Bl EN, B TIEIET LV — LEKE %2 8
Lz B R0z L, KETET A —LVEEDH
PEHEE~ORBI Vo 'Y, A% b, xlmh»b Ak
MFPRIMEEZZR LEMEZEDLILEND DL EE DD,

AT~ A EHE L L TEY), LT LbE MY TIX
FLLEMRBZ2, L2rL, EBRCHVWEEZBRE L& AE
KE-BBEBAREOEIFT, BH EEZAESBEOEBIE A& N HE 2
HWEOEBREAENRBEALTHENIBBEOREARAND AT OE
MU L WD, Bl el —ZZEbLLZRL TH, KREAN
TUANENART D EREM - A XKD v vy Fe— AR5 EB
LR+ b2 &, A AEADFEOEENFEST D LW
O RIT. BIEOH AR ANOREMBELMI T2 —tx& iy %
»TH D,
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& 3Lk

JE A Gl B R R - R ER AW
http://www.mhlw.go.jp/bunya/kenkou/eiyou/h23-houkoku.htm
1

HARRANK WS £AEEHE®RO T,
http://www.japa.org/

MHEN KRS AREHFRIT: AEEEW{ L L TO
BER P S8 M EBEF AL, MHIEA A E A
& Ak 8 BT, 1999

WERFZEHEERNTZEERE, TIE — | EEEDLS):
WRBFOSE LWL ICHE T2 EZBSRE. BIRWK

42(5), 385-404, 1999

=10
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formation. New England Journal of Medicine 302(23),
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