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3—1 FLoic

B2ELEFERKIC. KRR T — ¥ FICLDDERTHICKHT2HDEZ S
., HIETHAEZAEBAT 20, ROBETHLIAMEEZIZONT
AL, EBE. BARAOFEROERNOE LAAITEEEORENH Y
(Inoue 2015), 10 MO ROEBEEBROH EFEHZHEE L, HRT
80,125 [, MERT 91,862 I TH V., HEREOERITIFMNFEITLE -
THMHWZ2ABZ T TR, REMBZAB LN TWND Z LB RER
S, BT L2RNRTFHARPIEETNLTWD, BIEO Tt
RELTIE, BIETHIEBCTCETLA2D, ETITEMEBRICLY HIE
tx2FH+T 52T, BANBRFERBRELSZIENTEDLENIEZS
PATERTH D, H1EICT, MERBIX, TRUBOREED L
ANVBMTHLZERHLNERY, TOEADZ A I v 7 2%
Kl HLT, VRO REZRARESZSE L, AETIE, &
BNAVRAIHE~OT7T e —F2BRLFEROBEEGREERNZAE
L, MERICHNTHRIZGEWEGERARZ R LZEB EHA S DA
RIEE ICxt LT, S RMmE&FIEEMRRT 252 L& BICEE T
WO N D~ — I —DHRRELT -T2,

3 — 2  JHEE SRR

20084 4 A 1 H~20094 3 A3l HETIET7=a AR EEHL L
K 219,839 5 (K 116,550 58, M 103,289 ¥4, 0~ 12 5%) & REAEM &
L. BEmErEzHB T2 hkBReEXBVORNEMRME L, ZTHLET
DELFEKE, BRER=FEREXLVOH-TZROBEK/RRICEHL
TW2LROBEH] tEHRERL, B L, M, k., REZEITEN
ETNHEHLEBREBRLZHBEL, TAETNOEFORHEELHBRE LT,
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3—2— 1 RoMEIRERERROMLEE

ROMBEBHEKBORBRIL, ET6.4% . MTT7.9% &, MEDOFHFN 1.5%
MmWEEZ R L, Z0F., MEICHES REEOEMA 26, FFiC
6~ 7 HUBFEIZTZENURICHE TR ARBIMER 2R L Tkt (K 12),

30.0%
25.0%
20.0%
15.0%
10.0%

5 IG"{{,

OFE 1A% 2% 36N 4R% S 6% 7H% 8W% 9% 107k 114% 127%

X 12 0 R o 5 PR R R O i B

3—2—2 WNTUHHBICEERERENSED LEE

0 .OB. I 0BMTNETNICEIIRTCEHEHANITI-O.ETHBVOE
B17ABICH - -RBREFBERNEDEEN B TERIH>ENEZRANR. £
DHEBIANEZRLE(R 1) BEEENGOLIEESIX.0FEFFTO. 0%.5
MEFT 14.0%. 10 BF T 16.9% THo71=, 10 R TIX6FEIC1E LU EAEE
THRTELTWAIENTE INT-,
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T0
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STHRE

40 -

20

10

OfE EY 1088
K 13 : WA OFERESE (T2 FEEH>ESEODHE  2010)
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XIETHROER | hABICEYERZZZELRBREFEREZLEZZHNICE
WC.RRBE RO I-EEZXZHAEL. ZTOHHBNEEZFH (0.5.10 F)Z
EIZRLT=,

X¥nf: ODOK 48 A, 5RO K 1028, 10 O K 144 58

3 — 2 — 3 RO MEE RSB REB R

F BB DS B 16 AR L 10kg K ORI KO F T b &
WEBEBORBREEREZ R LEZREIT, 2—2AFT > - L MY —=R—T
15.4% ., W T/X27 11.8%., 777 F—/NL+ L U —=2"—11.6%Tdh
o> (K14), —F T, EFKEE] OBRBRIT, RAT7=7, FU
T, RXEI BN TIE3I%UTERWEZRL TV,
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18.0%
16.0%
14.0% -
12.0% -
10.0% -
8.0% -
6.0% -
4.0%
200 -
0.0% -

14 RFE R O M55 B R R E

3—2—4 ROIABEEOEERR

2008 AFEIC T = a3 AEMKBRICEH LA 0~11 DK 218,838 FA (M
116,035 84, M 102,803 5H) & X RICHIREIG TEHERD H - 2 RO
BEEZHRELEZEZA, BERTO0.0%, HERXTIX1.4%THoT=, TD
X, BEEKORBEROMEE 1.5%E IFERMWE R LEZ, £/, %
DFEEHER X, EEEE KL W CMEmIC X 58 m 2z L, M
RICBITHAMBEEFEOREBRILT 45 T0.4% . 11 % TIEZ DK 10 5D

3.9% Tdh o 7= (¥ 15),
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TEE MW

4.6
. 2K B #
40| jﬁ# oMt 00 | 00 | 00
—— L8
| / 15 0.0 0.0 | 0.0
3.5 om 00 | 00 | 00
/ i 01 | 00 | o1
3.0 T+
AR 02 | oo | o4
56 5% | 03 | 00 | 06
6 06 | 00 ‘ 12
2.0 T 0.9 0.0 1.8
B 12 | 00 | 25
13 / 9 16 | 00 | 33
a om | 14 | o 2.7
20 | 0.1 39
0.5 0.7 0.0 1.4
0.0

15 ARESOREROFHHER(TIOALREESISD2HE 2010)

LMEBEOREBENREAERD 0.7T% LV LbEWVWEZRL TV K
X, v~V F—XT, 1.3%., e\WCT, 3 =F a7 - X v T AT K, ¥
TNy a e a—F— - R TJoao—F b+ T—FKALBENFN 0.8%
ThHYHV., REKDOEHD 0.6% Ik _XmWHEEZ R LI (K 16), ZT#bH
X, EEEBRLEKRTHEVWRERERZ IR L TWVWERE LIRS T,
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R

1.5
R 0~10Ts
— FeE 0~10TH
1.0
0.5
0.0

R el EAN AN

s —H—LU - pUTHT
TN AT

AR NEN PR,
— AT

N 4] [ —
Sl [——
W e s [———
e s m I W [
T e WHE—LL [r——

4 16 3L R AE I o R RS & R

3—3 HMEBORICBTLIHV L HEERETREAEEHEZHOM
15
BREATHICHES T HIABRESE~— -2 RKETH2HB T, ALIRE
B FME IS & o T R o ik B K OV AR R oo il 5 B e B AR T
p21, pb3., erbB2, BRCAL ¥ J " BRCA2 @ mRNA Bl & 2 Ml & L 7=,
AW ZE1E SCHS B 8 A SE K B IS B B SR R R B R X o B ki
XvitTbhni,

3—3—1 HMEE&HE
HREBIOVEAO 7TH OB HEBEN G, 20104 1 H 1 HH2H 2010
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4R 26 HE CICHMBMERE®MMNZZ 772K 168 (X THE, Fi
b ~16m., S=F 27Xy 7 A7 b8 -BM3EWE - 3 —27 %
TUVT7 28 AT —FKNV DUz lbvaa—F— - FKRAF7=2T 2 R
Ay FTFTIUVT R A=K 1H) o2l XOMEMEMKO — %
£ 7 (£ 15), MMM T T X THAREBREAGF % KB E RS
BEIZT, EHEICHEOHEBEARZMER LU EERIEYE (WHO 2011) (2 %L
LCalr Lz, MlHME#E»S F— %L RNA Z %, Qiagen f:
QuantiTect Rev.Transcription Kit Z T cDNA Zf{ERL L, 7T %
T K DNAWZ K B Haxt & &AMAFEAHT (Applied Biosystems f:  Realtime PCR
system 7300, Takara £t SYBR Premix Ex Taq Il B X O'EEMAIN) %
Tol, B & T 585 1L, p2l, P53, BRCAL, BRCA2, erbB & L 7=,
INLOEBFEIALRESO BOARABBEFZH~—7—Tb b,

F14: 7L —8

TN FiE
d0001 11 I=F 2T H Y ITRATUR
d0002 9 SRl
d0004 8 I—I¥TUT
d0005 12 R
d0011 6 I=FaTEYIRATUR
d0012 9 &
d0013 7 R
d0015 16 R
doo16 i 10 AT —KN7L
d0017 5 I=F 2T H Y IAT R
d0018 13 LA —
d0021 6 RAT=T
d0022 | 6 =y 2 —F—
d0023 I=FaT Xy IAT R
d0024 12 I=F 2T HYITATUR
d0030 9 Ay FFVT

$d0024 I OW T, WHMEE " 2R L., TN % a, b b

L7,
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3—3—2 it R
1) HEZK
MK 16D Y B, 11BN EM, HNEMHLFHEZH I (X

¥ 17-1 HEPE d0021 (AR AT =7 2 6%, &R ILIERBEE)
oy 2t (RED) &g B A R4 A IR B R R IR AR oo JE D R i oo 1 Gl
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X 17-2 BM d0004 (3 — 27 %5 VU 7T 8uk. H A BLIE)
HOR D 55 U Al B SE

2) HEixF O mRNA ¥ Bl & & B o B

EREEEEE TORBE &L, i RNA 1 ng 5720 @D copy B L O
NJAF—BE IV =0 ThdBTI7FrotbTtRLE (£ 16, ¥
18-1 18-2, 18-3, 18-4, 18-5), AMFA& L5 D&

fF @ mRNA BH XN bEEENRES EBEELOMICAEZ(P
<0.05) IEROENL)oT2,
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2 - P21 P33 BRCA1
T e —
i copies/ng / BT)F |copies/ng BTIF. |copies ng 3T77%. |copies n
d0001 M 1055.9(0.042155 3608.5]0.144068 193.210.007713
do013 EiE 1313.2(0.033499 2080.010.053059 243.410.00620%
d0015 M 1138.9(0.045214 3905.3(0.155045 463.4(0.0183%¢
do021 M 232.110.005553 2553.710.061097 376.910.009017
d0022 M 675.610.021002 5766.910.17927 167.610.00521
d0002 Bk 345.8(0.037073 3798.110.407208 78.110.00836%
d0004 B 776.7(0.012077 6046.310.094019 367.210.00570¢
d0005 Bk 1157.9(0.0271 9353.610.218921 527.5|0.012343
doo11 Ff 167.710.149399 381.8(0.340013 47.110.041957
doo12 B 641.410.017828 2402.510.066779 151.210.004201
d0016 Bk 1311.9(0.064719 1137.1]0.056097 71.210.003514
do017 B 947.310.029521 2656.810.082798 218.7(0.00681¢
do018 EAft 599.8(0.025497 2320.410.098633 132.410.00562%
d0023 B 631.910.011996 4529.210.085984 320.410.006083
d0024a B 98.310.002693 3199.310.087655 440.910.01208
d0024b B 116.1]0.002166 4735.110.088329 526.010.009812
d0030 B 1241.2{0.033359 2138.110.057465 372.010.00999%
\ N 1= NN i =,
* 16 R EE R F OB E
1400.0
1200.0 -
1000.0 E : 1 i 1 i 1
8000 T BB : : &
600.0 i 1
400.0 1 EEEB
200.0 ' | | | | | | | | | | | I i | ' ]- -i |
00 1 M B W ___:._'_._ H E EEENEBE~N®N®NS
00 00 00 00 00 QO 00 00 OO 00 00 00 00 QO 0(1/ 00
bbbbbbbbbbbbbbbbob
X 18-1 P21 ® nRNAREHEFIHRNAIng 720 O copy )
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7000.0
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5000.0
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3000.0
2000.0
1000.0

0.0

0 S OO
ST

'\‘bb v O N0V .0 .0 90D 2
L oq,oq, o \'\\q,q’b:

182 P53 O mRNAFIHEMIHRNAIng 729 @ copy )

600.0

500.0

400.0

300.0 -

200.0 -

100.0 -

0.0 -

000 X {230 Z&o&q’ (200 o°°o \»::)0\10'\«:)0\40&%0&0“’&rboq’i&o
bbbbbbbbbbbbbbboé)b

18-3
)

BRCAI®D nRNAXRHEWHHEHRNAIng 729D ® copy
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500.0

400.0

300.0 -

200.0 -

100.0 -

0.0 -
NSO ONT >N T ON D D a2 00
LSS T LSS S S TP S
bbbbbbbbbbbbbbboé)b

184 BRCA2O mRNAFXRHEGHHEHRNAIng®7= D D copy
30

185 erbB2® mRNAN¥RHE (HHRNAIng H7=0 D copy %)
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3—4 B £
3—4—1 ROBBEREOHIRL ZDOHIEAAT I ~OR A

RTIH, 6 ~7THUBICERBREBEOLMARBEEO EANAL L, 10
B CIE6BHICTIEHU EAFEECHET LWL I ERnRBINT, AT
I, 40 RBLEDLDLDRARRTEOBMMA AL DO, HIEKR%E T 40
RERICNAORZEREHL TNWDZ ENREZ N, RTHOTIED D & 5
UBNRFIZPNAMBZE2LBEL T AI VT T EZ2xbNT, F
7o, BERICHR_XRTHROBEEREFROFDNEMEEZ R L TV, KR
JEZIC X DA REIENWEEZE IR D,

T—NT L PR —DRNRICEWEERBERZ T RETH -2,
TAIVHBIZBWTH, =T« LI —=N—=—BLOKRZ ¥ —n,
BERHICL AR Yy —~ 2 « v X—F, 777 K= L KJ =N
—. By NI AL T —IZHERTHBELCHWEW I HE (CraigLE 2001)
NhHY, SEOFEHERLIFEHLOBMMEZRLTND EEFEZ DN,
Golden Retriever Club of America 2% 1,444 8HDO T — /57 > « L K~ U
N—ZRRBICHEZITY, EROZL ZBHEEENLED TV Z &%
ZH T, TOBRPAMEICHES LEL) E REERZREY > 7 VoI E
EAToTCTWD, WERNEMBICH 7Y Il ET 52 &%, fid
WEONATHICRT D EM®RB EICoRN0 ., FFROEZRZ T TRL
THHERZLAELS, BATLRFEORZLIEEIND, /. EBITt
FTHETCHEKERDOEZL 25, MR RITRBREEEL THEMBAED
E ) # A (Inoue 20155 Adams 2010) WNdH 2D Z &b, 4 A A& 5
ZLLEER (0~10m) 28 %8&EMRICELT T & MRR D E
GRERIIIDHDICEWHEZ R T AIRBERH D EBZ X b,

3—4—2 RO E B O EAEAL T B~ 03 7

SEOMETCHVARELEORBREFEEZ R LE AT —XIZFE NAY
AIBEELTA—L2TF oy 7 BIOHEKRETOBRZAMEREIND, N
ROLMEE X, TOMORBICHERTREETHD Z EBNSZ WV EHE

SN TED (ITtoetal.2005), ILBRICESE L MM N ZEICIE, 48
63


http://www.ncbi.nlm.nih.gov/pubmed/?term=Craig%20LE%255BAuthor%255D&cauthor=true&cauthor_uid=11563442

MICHHT 2S00 M EE LT, BEBRKAYE CIrTbh TWwb
MlZ A, KV EBORZKHMB Y — Vv e L TEE~Y— 0 —
ODRENFHELEND, BE~— " — OB IX, 1848 4 0 F § il B & R

ZH B3 5 Bence Jones EADFE RLIZIHE »72, DAEHICTIH W TEAE
ATHRBEHEHINL TWLIER~— I =7 THLM A0 FEL FdH 0 4F
B LEFETVVRENEB SN TVDELE NI [ EZLL OEBICHATE S
WHMEE~—T— 1 & TIRONTESEIZREMEDO H DM kR MEE
Bmx—H— 1 LB HLIZN., ENHEE (BABER) 12 50~80%ThH
DL, BRE GERALBRMER) bEERDL O M
Ehnwld W OO~ —T—%HAEAEDLETCHHATLIZEHZ W,
RCTEmMEHI LN LR EE/NEALVEY (PTH), PTHRERY
FRAREE AN T N Z 5 &K Z TR A28 — 50 M5 O 2 B
ELT—HWicEbn T&El, BEFIRICBWVWTH ANEHERT /L
DEERFINBHA LNl bl LY, BE~— T — & L THREW
BMPBEB AL — R T BB TR RONDARBERD D,

OL THBRPIAD 10%ITECERERBELE VDL TEY, BVt
Vo7 %4TWBRCAL/2 BEcFHAExzRE T 2EREB[AIE X -
oObh b, EHHELETFBRCA2 OB IT, AP AREEROO L S
ELTRTHLZDOABEMENRER SN TWD (Rivera, 2009), L 2L,
A XBRCA2 IZBWTHIERIEE ORRBERNMEELRERITRE S
NTWZnwkd, Fexld, PCRIEIZE 2 BRCA2OERMNTIEZ T
L, a2y 2ARINEZREL, 5HBDOAXBRCA2 72D T
W5 &I ATHL (Yoshikawa, 2012)

A la] . JE % B B s F p2l1. p53. erbB2, BRCA1 ¥ X T8 BRCA2 @ mRNA
FHEzWMELEZS, EhbEAENRELS, BHE L ORICAHEZE
(P<0.05) FROLNLR o7, NABEZEOZWICE W THEE ~ —
N—DOEBROFENT O HRIERCEMEMICEELZEX L EBPLNE
o TEY, %, RNARBELZ T TR, ZEEOFMITOWVT DMK
MAEETOHLIEZEXLOLOND,

LRmrio, BIETHOBANL, M TEZ 602 REZIZ. 4
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B REORNICETE FRR2Z2 T 22k, BAEAXMZOND &V #H
% (Schneider,1969) &V . 7 A U I TEFPHWICHIEFIFREZ T 5
TER KB THDLH, LrL, I—a o0~ E AT TEEERK
X T 2 FMH) CEIEE L2 2L TAYI BT EZIE KD
TR, iz, EFHRLOL L T HER RIS THE, 2To50VWol
MEESHmEORMECESRST LD, £, AREREIC

Bish Ko b HFiElZ e LTh, BEFIHICE, BRSO T AU v B
bHoHZI L EEFERE LRI TEHRLRZVWEEZZLN D,

3—4—3 WAt 3RO E R
HARANDEROF 1AL 1981 FLUET - & BN ATH D, o2 EHIER
IRITRERELTHAUBRZ., DAMIENELETBHE 2P OICHE LT
Do 2007 4 6 AT I 25 A KRR AR VEIC B S & 2 Aok IR HE O L KB
NHEBRESN, ZOHROHEBICIEX, TAALEE] & L TRZENMAIC
KOS HY RPN AEREZREUEST D200 RAS > 7 7 08 THALD
FHEE] & L TCHENIZATHRERWRAICG 2Rz iz2R om LR
ERHY ENETNICHEBEINRESNN Y MAERITHLATWD
HMERICESTINLNLERZI LEE Y, DADTHXEEE X
LEEEREL T, RHEALOMEMA SV EZDEDDOEHRA 7
TOEHFTHLDL, ERERCETHYERER T, HAENITIF 10
DL ENEINZENL, EREALVBGEREDIGN & H DN
bl wnw, £, RiFe Ko bEWEHEMTH DO, fHERE N
5% DF ) AERET A RXR—A{TEHI LT, DAREDOHFES
HKOREDEFIIrDPDLL2EBEBREZRIBGT, A—F— X —FE
MOFRIZAM TCE DA RBELD D5,
NARBZOZZOEEEZHFZDZILITZEETHIN, DABRZZ
DHLDIZKHTHEMERTLELDH D, X, M2 THEENEDR
b no T TLLENITEEERE., 7 2bb08ATIEZRZV, L
ML, EEEHREFTOREICLDE THEE W SEOZITIED

FFiE, QL ICE-oTELRY, TEBEEINALALFELCLOTH D (22.6%),
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EWVWD KO RMERARLIT OB N DML, TR MEES XA AL
T2 6720 (23.6%).) WO KO RBEREBBIZ O DWMEN
HDHZEWCHBELRLS TiEbwn, Fo, 2 A xR e ARG I
BWT . IBAERICBT2BBEONMBERENL OEM T 7T O FEhE &
WOt BEBIOCBREZRZROF ARV R — PPN ELANICEY A
REFEEINTVWD, TR RBRTH L. [BAOREREA]
EHETOLIERICE., TOBROY R — MBI ORENILATHDH Z &N
Bl S T 72 » 7=,
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3—5 NG

RECTIE, BENANAVRAITHE~OT 7 —F % HELEEROEE
AR LT EL, AREHZICH LT, @S 2BEFELZRKT L2
EEHMICERE~Y — D — ORREIT o 12,

R (0~105%) OMEFEEREOBBRIL, HERT 6.4%., HERT 7.9%
L MEDOFN 1LL5%EmWEE SR L, 0. MEICEE D B RO BN
PN BB AL, BT 6~ 7 Rk LABE T A BURIIC B~ TR 22 N 1) & R
L7, EEEMATOFE RICED D2 EBHEEOHE AL, 10 5 FF T 16.9%
Fh O, AEBEBOZ W EAL 16 SfEE KO 10kg Rl O R M K o
ThbEmWHEERERBEORBRELZ R LEZREIZ, —21FT v - L MU —
N—"T15.4% Th o 1=,

MR OFLMRIEZE OB FIL 43T 0.4% ., T OB MERIC X v 8L,
11 ET3.9% Thotr, AREBEOBREBEENREK 0.7% LV L HE
B ERLTWEREZ., v VF—X1.3% Th o 7,

RS~ — 7 — 2R ET 2 HOT, LREE O FIWESL & 2o
R oI F & O A &k b o 95 B i 8 (¥ p2l. pb3. erbB2, BRCAIL
LU BRCA2 ® mRNA BB & A2 E L7z, EnbEEENRKE ) EHE
EEofichHEZ (P<0.05) TR -oT-, 4%, mRNA FHH
BELE T TR ZROABIZOVWTORFMNPEETHL EEZE XN D,

WADTIRHRTITEHNEROMAEMA S D LEZDREDDFERA
TIOOBENREETCHDLIERHLNZRY, AVEICLDEIF—LF
Ty 7 OEHELE REILICHY YA IV 7 TORMBRZOHE, K
THLEBE~Y - —REBRITRERLEOBREROM N, [23 A 0B 5%
R BB ov R — MMEG O FRESHE ST,
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FAFE TTAXRRFIZTFUrOHBEHZEH~— 0 —L L ToOREM

4 —1 FL®HIZ

ZITHE. E3EOMVAMAITEML T, 1996 412 KK K% TH A
SRRk 2NV —RBOMET 2w 27 7 4 "7 F
(adiponectin, APN) 2, 7 L a— 2L E R oM 2@ U T HEE R
RETRTZEDBHLNE > TE 77z (Yamauchi et al.2003; Diez and
Iglesias 2003), RO MEZOFH A ZWr~— D — & L ToO M
EHAE L, 77487 F 03, JBMa»b oML X7 F K
RLVELYT, T7T7A4ARF 7 FVOMFPREEIRT 4~ AL T v I A
(body mass index, BMDIZFHBI L. WG M 3 78 B IR 3 ° 2 BUHE JR W C©
4VXUV@%@%%ﬁfé@%%%#&mwaammaYmgma
2002), AIE C/oRL7Z@EY . VP ETCROMEE L TR EZBEN L
B0 —oOnHAREE LI, ABREBEOY X7 75 7 ¥ —
DOEDELTIEMmNS T 54 TE Y (Dos Santos et al. 2008; Pischon
etal.2008), 7T A AR T F LU OB NRBEIND,

TTARF T F UL 25D % A7 D% K (adiponectin receptor 1
and 2)Z T LTHER T2 2 LA 60 E o> TV S (Kadowaki et al.
2006), B . 77 4 F 27 F 1% AdipoR1 (adiponectin receptor 1)I(Z
# & L p38 mitogen-activate protein kinase (MPK)., AMP-activated
protein kinase (AMPK)., peroxosome proliferator-activated
receptor-a(PPARa)Z IE M L L, WEHAESEM B BB HE 25, —
Ji. AdipoR2 Z T 2R MIZ, =3V F—HE LR L. MMRIEFET
MBI IER 2L SE 5, 75 4 K% 27 F 2 ® AdipoRl, R2 /L /=
UM R IESEMEo Xy v 7 b—va U ERICSR N D,
CHOLEERZBUCT T oA X7 F UL A0 MEEM R L FERICKO

SR COBEEMBO s - MEICERZRBHEL2AT L2 LEHL
mElroTETEY, ZLOEBICENTILh Y7 4 N7 F v
(adiponectin, APN) IRENAFEICH AT 22 ¢ HEINLTWVD

(Miyoshi et al. 2003; Kelesidis et al. 2006; Korner et al. 2007),
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— . EBOHEEMATHICETRUMERAI KA TH D, HLIRES
IZBWTSH BRCALZ I LD L LcfxDBELBEF~Y— =PRI
TWLD08, RZBWTELTLLREELRGSVWEEIFE ARV, KET
. AREBEORE LT T o AR 7 F oM E, P T T 4R RT
F B EEA AdipoRI B X T R2 D mRNA KB EZH 5 2 Lk v,
ROBEFHEZM~— I —& L TOT T A RX I F U OEMELE R LI,

4 —2 MELFIE
4—2—1 @My T

HAOD 8 OB BLIZ T.2010 FICHIIEE &2 W% 5= 72 K 26
G (T R_RCHf, FWMS5M~16%., I=F 27 ¥y 7 A7 KB - &
488 - 3 —27 %7 U728 A7 —FK)V28 - "3 280 -
R —7J N == AT VyvatyFd— - RAT=T -
Dzl vaa—F— -« FIU - RayFTFIUTH1IE) LT
AEREB L, MR Lo IRER O RS FLIRE S MR & B IR
mzH£D7-, MFEFLMEZ4CTELIBEL, 26 CTHRAF L, LR
FES MM, W AR EIC CRELEEECYEHL, £
? i 1X RNA later(Ambion, TX, USA) 2@ L—-20CIiZ THREL 7=,

4—2—2 MPET77 4R 7F 2 OHE
mMETr 7 4 Ko7 F U REZ, RO~ D A/7 v b adiponectin
ELISA kit (Otsuka Pharmaceutical Co., Toyo, Japan)!Z TH#|E L 7=,

4 —2—3 RNA O

W RNA X, HEEM# N~ PV V27 74 YL —3 3 i ¥ (Roche
Diagnostics GmbH, Mannheim, Germany) CHiHi L 72, # RNA &Lt
HEFIT LV HEIE L,

4 —2 —4 AdipoRI/R2DE&EYV 7V ¥ A4 A PCRIZ X2 HE

JE 5 FHL % 2> & % RNA 1 g % QuantiTectR Reverse Transcription
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(Qiagen, Tokyo, Japan)% H \» T ¢cDNA (Z 455 L 7=, AdipoR1/R2 D E
& U7 NVZ AL (qRT) PCR (X, millk % v I (Perfect Real Time SYBR

Premix Ex Taq II (Takara, Shiga, Japan) % F \» T, Biosystems 7300 Real
Time PCR Sequence Detection System (Applied Biosystems, Foster City,

CA,US A&7, 7 I7A4~—1Z. ROTT 4 Hx"FxI7F b TH
— % X —/% v h& LT, GenBank ® ¢cDNA v — 727 = U AL kat L 72
(& 17), qRT-PCR O #iiE O % . K @ AdipoR1 F 721X AdipoR2 ® ¢DNA
EH ATV D T 7 A K DNA & 10 % 0 Be B A R C #8808 b #R &
CZEICL-oTEEIMLLE, mRNABBOZNENDOMEIX. cDNA 1 ng
bz Oa v —#TRLI,

#F 17 Primer sequences for real-time PCR

Probe Sequencing Primer Primer sequences GeneBank
length of PCR type (5°-3%) acc. No.
products (bp)

AdipoR1 247 Forward cttctactgctccccacage XM_843263
Reverse catcacagccatgaggaaga
AdipoR2 146 Forward tccacaaccttgcttcatct XM _ 848936

Reverse tgattccactcagaccaagg

4 —2—5 HEMRAT

HE L 7om Rk, FHE L EEXE TRLE, M2 AEED
¥ EIX. the Graph Pad Prism (Version. 4.0, Graph Pad Software, San
Diego, CA)%Z M\, Unpaired test {2 X VW E L. A& KL P.05
& L7,

4 —3 FER
MREMEROME T 7 4 Rx 7 F g FHME (E95%E X M) »
30.9+10.6pug/ml (n=112)T & » 7= & O H 15 (Mori et al. 2010) & iz & L
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o Tl B ROMIET 7 4 AR 7 FUREZ., 20ug/ml LL T (Ishioka
et al. 2006) L RMEZ R T L WO RENH YV . AKWFTE TITHLREL O KR
EMET T 4R FUREICE - T, low APN B (<20pg/ml) & high
APN Bf (220pg/ml) @ 2 70— 72T 12, 65% 2 H -5 17 8D RN
low APNHEIZIEB L. T HOMIET 7 4 A7 F 2 O 251

14.3+1.0pg/ml T LNy be — LB GIERMEA R LT (3 18),

# 18 Comparison of plasma adiponectin (APN) concentration in dogs with

mammary tumor

Mammary tumor Control**
with low APN  with high APN (n=112)
Ratio 17/26 (65%) 9/26 (35%) -
Adiponectin (pg/ml) 14.3 + 1.0° 35.0 + 4.8 30.9 + 10.6

Values are presented as mean+95% C.I.
Low APN: <20 pg/ml, high APN: >20 ug/ml
* Significantly lower than the control value (Unpaired test, p<0.05).

** Values are quoted from our previous report (Mori et al. 2010).

AdipoR1/R2 ® mRNA FEHEBICHO W T, K 19Tk L 7=, 2B IEEH
ik 12} T AdipoR1 @ mRNA JH &1L, AdipoR2DZn LV b 2~ 4
EEmfEz L, £7.low APN B IZF W T, AdipoR2 ® % Bl £ X high
APNEOZN LIV bmhr-o72ib B 6 3 AdipoR1 @ mRNA ¥ 3 & X
Ko, LL., MEMAEEREEZIELL LALLM -o 72 (X 19),
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10004

AdipoR1 [coplesing total RNA)
AdipoR2 (copies/ing total RNA)

=

M 19 AdipoRI1/R2 ® mRNA % 3 &

4 —4 B

A2 R ERTIEWMIZ, AP ADY R Ty 2 —=ThD
(Mantzoros et al. 2004; Jarde et al. 2009), fRER MWK+ 77 + K% 7 F
BEIHREBELDAOLEIZEB W T, 2 b — VIR TERWIE
ORI ENEHE I TV D (Kang et al. 2005; Korner et al.  2007),
MEMTAI AL 2~ B WS b V7 0, M AE ., MR oiEdEie, i
Wk, ME Kk Z M3 5 (Hu et al. 2002; Catalano ef al. 2003) 73,
TT a4 RR 7 FoFMBEEEmE L, TR - A2 RIESE M
EE A A MEI 9D (Kang et al. 2005; Korner ef al. 2007), & % #F 7212 &
NIELAPALEDO VT F I T T 4R Fredhar bue— VL
kX TE Mmoo A I TW D (Chen et al.2006), VI F &7 5
ARR 7 F o2 BLRWEY A R A OBRFESWHS . EHHY 0L
BRIEZZFH R T L8 ELD2ERO 12120 5 D,
ASEOBFZETIE, 60% L EOFIRESRE R T b — VI TH
SENICmET T AR R FUORENRMEEZ R L, BT T 4 X7
FrUv NPT, RTHARBESZE OV 27 7577 2 —=1Zhdhb L

72N,
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TTARX T FE, 7T AR FUVCREN R VET X — %0
LTHREL, MEORBFICHEEREHZRLZL TS LHENMEALTY
% (Ishikawa et al. 2007; Pfeiler et al. 2010), 7 T 4 " x 7 F o Lk 7 X
— 21X AdipoR1 & AdipoR2 7% & % (Yamauchi e al. 2003), AdipoR1 .
JIRELPHIZHEBE L, FIZERHICESIZAOND, —JF . AdipoR2 (%,
R ICBR B2 3 B L T\ 5, AdipoR1 & AdipoR2 @ F B L. JE B #l
Jad Dk 2 72 2 A IR D B LTV % (Ishikawa et al. 2007; Dos Santos et
al. 2008; Teras et al. 2009; Pfeiler et al. 2010), FL 2 A M R I B WV T,
AdipoR1 (X, AdipoR2 DB LV b 2 ~4fFEECBSEIEL TWVD
(Korner et al. 2007), AW 78 Tix, RO I RIEE T AdipoR1 & AdipoR2
EHLLLERBENED LI, AdipoR2 £ Y 1 AdipoR1 @ F 2 | W R H %
~L7=, £72. low APN BEIZ 3 W T, AdipoR2 @ mRNA O %5 Bl & X
high APN DO Z 1L LV & mh o 7o, low APN FIZ B W T, AdipoR2 @
mRNA OB EHE L8 m & L Tid, AREEHEGE S LT 7
ARRTFLVRXAVNRT T AR Fory 7)o 7@t 2720
W, fEA D=L LA @EgERIRBIND, HBET 7T 4 A2
FLrLRALOBPIZLVHEA I =XLB5 RIS Z LT, B
i & 2 MBEIRWABFH & NOFERE THhE S TV % (Holmes et al.,
2011), 7T 4 R R F Ak, Bkxlefild o ¥ A4 7 TSI H &S T
P53 O EM THAE U7z AMPK Z & E{k 3 % (Lopes et al. 2010; Zhang et al.
2010; Baba et al. 2010), EER T T 4 AR 7 F UV RENBAL T 5H L. K
OFAMEEZE M O R IME S nrb Ly, IWREEICE W
T 774K 7Frex0ore7% —XBCSZLTMHMDOEMY A b
DA VHEFIZLTTF)EDOBEFKRIET, IV ZLORTILIIHELED
LMEND DL EEZ LRI,
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4 —5 JhFE

AREBICBI 27T AR 7 F o o&E2MAE L., HHEHES
Zhr~—N—L L ToOREMEZHRFT 22 L2 ANIC. ROLIREL
DMBEMIET T 4 XX F UV REBLOT T AR FUICHRENR
Lt 7% — T 5D AdipoRl & AdipoR2 ® mRNA @ % B & o H & % 17
o7z, low APN BEDOFLIRIEE O KD 65% (17/26) X, E% =2 b nm
— JLfE (30.9£10.6pg/m) & L L CME T T 4 A X7 FURENEE
IZAE 2y > 7= (14.3+£1.0pg/ml, mean+95% C.1.), K @ FL R IE 5 Lk 12 B v
T % AdipoR1 & AdipoR2 @ mRNA @ 3 BN & 5 1L, AdipoR1 @ mRNA
DI BIE AdipoR2 D FN LV b 2 ~4{FE o7z, low APN BT W
T, HLIRIEE M o AdipoR2 ® mRNA @ H X, high APN oD %
NEHXTEPSTEN, AEEEI AN Lo, BET T 4RV
FrREOBDIL, KMEOMARBIALMEL & FEC, ROFLMRELE O
VA7 757 2—CRDAMBENTIEINT,
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o f

TEHERIL, BWORE T EREELATHICRNENLD, BRoOK
EHRTIE, BIETHELTOU 7 FRx—T a %O RKYEIEX RN R
T, BIEfETHOHETH D (EHER) BEZ2EH N L O —HOMH
WEIZRZELBEDLLEZIATHD, KFETIE, ZREOERICET S
ROTFIEROEBRZBHEL., Xy MrBRT — 2 F 2 H T PR
FHMET 2 FZHE, BIETH &L TRAEMER X OBRAE O S W
KDY A7 BEROER, HIiEATHE L TRABRELE R MZH~—
H—DORKBEIToTm, T, TNETOMERETT T 4R X T FUBH
RIEZICBWWTRYZ2H~— 7 - LTHHTHLAZ ENHLNITR
STE7EDOT, ZTHLEAEIFE~Y—T—OFFER~DILH O A G
FRE LT,

1. Xy MMRBET — X 1C X 5 Ko %EEHE

rBREXHLNWT =2 F TELIRBEFICBVWTHLIHEHICH 28 B T
RRED X NE I T WO FREbTLEFT —F T, 201
WMEMBERFICOHRN R I AI V7 HFETR T Z EITE HE
FTHZT TR, BIETFHOLOEBTCELI/EEL2D L, 4H., 0~12
ORI AR 256, 144 AR ARG LT, Xy MR T — X I2 &
LEBMEEZEmM LIz, RICEL AONLKEBLE L TRGERER 23.0%.
HEMB 15.4% ., WL#HEEE 14.7% . IRE-E 10.0%21 b T b, F
A CHETRSERPSAONZEBRIT, KEKEHB T, BABHEAN
T~9 Hit% <, 1~3 Hith Wbk nwo = FHICL Y B 2 BIEMM
NHHINTe, RIGHRE, FOKRE . HLEHREBIT 0~12 % DO 24FEH T,
IROKEL LI OESGREET THRURET10.0% U EoEmWRERZ IR L
7o TEBRARVEA . MEERBIL . NE IS o TRAENIN T D MM

bhole, Thbz, A FVAELEERFPRFEFZHEORR L LI
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L&l A, BERRBRB, KEKRE, ERIZOVWTIE, BADRDIZ D N
5% EEmVWREREZRLTWE, HVENREICIRKDERT WVE
BOBRBEIRELS, ZOWITHRI D, EEPDL ROBHRREL T =
vy 73T 52LT, KVRMOER, kKRRIZORND, T LEERD
bYBERBERIC, RBREXBWVWT — XX+ RCEHTRETHD L F
bz,

2. RoOFBEBKY A7 EROHER
HAODFEMERICBW T, BBROBEHEIHEFTICELL, AV E
e TLHBNPORFEVICKRERAHL L > TWVD, ETHFIKITD
BRWDLT—AbHY, WURWEMBEREEZTO L TTHAIRLZHEL D
VENDDL, SFTEOTHMERICOZLND Y AT EROERNITDO
nNTERLFIEFVEHEN, 22T, Xy MRBRT—2BLOT7 7 — F
HAEICEIVBRIEKTICORn DY A7 BREREZIT> T,
fmOFERICHEXTO~1/, hMoORFEEEBR LT T I v ba—TF v
RebhUANR— N—=—X e w7 Ry =7, 7L
YF TNV Ry REII AT ELTIELY MY AN—IZEL OB
ANEE T\, #E A0 LT RIEMICHE X CTREMEAE L oM
WEhol, RTINS 130K EON., NBEEE D [&35%
ITEN] IZOWVWT, MR EOBFENRBINTL, £, BEBHNE &
LT, Faav—r TzFLorrUa—n (KRR [T 227 VB
BrAl) TRRA ) TBREA) (AR ERED) MTH] O X572
RENRBEINANTVWDLI O T TR, THFRXAALREDHMA].
R+ Lof) Iaew ) I A— ] TBEHN=Y ] ok HIicAk
EREMICHBICFEET DO, TV A M TRABS 2 TRAT
L] ERELTHEHBSTHIRLEDDTIEHEZNDH OB IR 72 38 8K
TR TWDHZ N, BB L L,

ool A7 EREMICHL T, BERRA AU EDSL L9

PP CEMNERICHE TR ELEBL. N6 OREHE,
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MEE, HFEML TV Z LT, B R THRHfGTE D,

3. RoEFRERNHAE L ALBRELSFEHZH~— 0 — O BRK

R NA VAT E~OT 7o —F % B4 LFEEROEERERLE
AL, WREZIC LT, A RMREFIEEMET L L2 HBNIC
B~ — 1 —O®RBEITH> T,

R (0~1053%) OMEFEEREORBBRIL, HERT 6.4%., HERT 7.9%
L MEDOFBD 1LL5%EmWEE SR L, 0. MERICEE D B RO BN
P AH DIV, BT 6~ 7 5% LARE 1X 2 4V LLAT IS be TR 72 8 e m & R
Lic, EEEMAOFERICED 2EERBOEH AT, 10 %K T 16.9%
FEo, MEHEEZO S EAL 16 MR L O 10kg Kl 0 R i K o
ThbEWVWEBRERBROBERELZ R LEZREIF, —2VFT > - L Y —
N—"T15.4% THh o 1=,

MR OFLMRIEZE OB FIL 43T 0.4% ., Z OB MERIC X0 L,
11T 3.9% Thote, AMEBORBENREK 0.7T% LV L HEV
EZRLTWEREZX, v VF—X 1.3% Th - 7=,

RS~ — 7 — 2R ET 2 HOT, LREE O FIWEL & 2o
R oI F & O A &k b o 95 B 8 (s ¥ p2l. pb3. erbB2, BRCAIL
FBELOBRCA2 D mRNA BB EZHE L7, L2rL22n6, EOEMRTOD
FEOGMEEENRELS BWOEMEE L OBICAHEZ (P<0.05) X8
D H RN T,

MADTHFRTITRBERALOMEMA DD LZDOLDDERA
TIOEMENEETHDLH, MO EICEIDIA—LTF =y 7 OEEL, K
MILICHEHURIAI VT TOHBED2OHE, RTHLER~—I—X

BIETITREREOREROEN  [BPAORPER] NI E60
PR — MRS O FERHFE T,

4. 7T 4R FrOFBRIBEREZH ~— I —& LT RN
IMEZE BT DT 7 4R %27 F 2 (adiponectin, APN) @ %% | %

)
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L, iIHREEGEZH~~— V- L TCoAEELZHRFTT L5248
iz, ROAMEZEOMBENIE 7 7 4 R X7 FUrBEBIXOT T 4 &
X7 F KRN LE T X —TH D AdipoR1 & AdipoR2 ® mRNA
OFBLEOWEEZIT o7, low APN BEDOHLIRIEE O KD 65% (17/26)
X, B =2y e — Lfi30.9£10.6pug/m) & b L CiliE 7 5 4 KN x 2
FUBENAEEICKN -7 (14.3£1.0pg/ml, mean+95% C.1.), K @ F R
FlE 955 FL A% 12 B W T H AdipoR1 & AdipoR2 @ mRNA D3 L8 4 b i,
AdipoR1 @ mRNA O R H X AdipoR2DFh LV b 2 ~4fE&E oz,
low APN B2 W T, FLIEMES M O AdipoR2 ® mRNA O % 8%

high APN BHEDOZ Nt RTE o= DN . ABEETALN o=, 18
BT T 4R FUREOWM AT, ko %L & R RIS

ROIBEZEO IV A7 7577 2= RDIABENPILNITR T,

Ny FMrBRT =2 XD ROEREHMFFICED, BARIZBNTELI A
CNOIEENBMEMICHL N E oo, MR, Fl, REZRE LV
L<HAET 2L T, TNTNOEBEOEBLEN S L TBREMNERO
Wik Z L TRFT <R, KOVRANREROEEDL LITHEENLE T
i+ 22 tnTEr o2, Ao —flE LT, BREKDREIET
i L OABESEOBEEATFHOSREBER LT, T bDOXEEE
EL, TOREMIEL., BEZHO TWS ZEIZEIVERZEDLOD
RO LTV Z & (BEW T MR TE T,
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Summary

Preventive medicine means is the onset prevention and the
progression prevention of diseases. In the present medical care for
family dogs, prevention of infectious disease by vaccination is
mainstream, and the periodic medical examination for prevention
of diseases begins to spread among a part of dog owners. In this
study, I performed an epidemiology investigation using pet
insurance data for the purpose of preventive enlightenment,
searched for the risk factor associated with foreign body ingestion
in family dogs, and searched for the dog breast tumor early checkup
marker as the progression prevention. Furthermore, in a past study,
adiponectin was proved to be useful as an early checkup marker in
a breast tumor. So I examined possibility of the application to the
preventive health care of such a biochemistry marker in dogs.
Through these, I aim at becoming the clue to realization of the

preventive medicine about various diseases of the dog.

1. Disease statistics of the dog by pet insurance data
Insurance payment data are the epidemiology data which had the
information "that received payment of the insurance for a certain

reason in a certain population at a certain time".

Those information has the possibility that they can realize not only
the aggravation prevention but also the onset prevention by
sending it to the necessary one by an effective timing and method.

256,144 0-12-year-old insured dogs were surveyed and performed
the disease statistics by pet insurance data.The disease that was
frequent in a dog was 23.0% of skin diseases, ear disease 15.4%,

digestive organ disease 14.7%, ophthalmopathy 10.0%.The disease
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that a notable tendency was seen by seasonal variation was a skin
disease. A tendency to onset more different than a season was seen
in this disease. There was a lot of dogs which contracted a disease
from July to September and a few dogs which contracted a disease
from January to March. The skin disease, the disease of the ear,
the digestive organ disease showed high prevalence at all
0-12-year-old age. The disease of eyes and the tumor disease
showed high prevalence of more than 10.0% at after 7 years old.
Prevalence tended to increase the circulatory organ disease, the
tumor disease with aging. A Japanese dog showed high prevalence
to the ear disease, the skin disease, the symptom in comparison
with the result of the epidemiology investigation into British royal
veterinary college more than 5%. The prevalence of the disease that
an owner is easy to notice a symptom rises. It leads to going to the
hospital early that an owner checks the health condition of the dog

at home.

2 . Search of the foreign body ingestion risk factor of the dog

There is much frequency of foreign body ingestion of the
Japanese family dog. It becomes the big stress for an owner
psychologically economically. In addition, it may lead to a fatal
accident when it is the worst. Therefore it is necessary to take
prophylaxis of foreign body ingestion. However, it is hard to say
that the search of the risk factor to lead to the prophylaxis has
been performed so far. Therefore I performed a risk factor search to
lead to the foreign body ingestion prevention by pet insurance data
and questionary survey.

The factor that much foreign body ingestion occured was 0-1
years old, a Flat-coated retriever, a bernese mountain dog, a beagle,

a French bulldog, RETRIEVER-group. The dog which dealt with
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sterility had high connection with the foreign body ingestion. In
13 temperament to be considered to be action properties of the dog,
a related thing with foreign body ingestion was suggested for

"chasing" and "attachment ". In addition, the following led to fatal

foreign body ingestion ; things that the risk i1s recognized
"chocolate" "ethylene glycol" (nonfreezing fluid) "slug
exterminator" "raticide" "weed killer" "bamboo skewer" . Things in

life space close "Cloth such as socks or the towel", "seed of fruit and
the pickled plum", "a stone and sand", "ball" "lily". The thing which

nn

pet owner gave for a dog ‘"supplement" "snacks ""gum" . For
these risk factor candidates, performing preventive
enlightenment with a concrete image, carrying out and measures
every individual factor, inspection those effects, and carrying out
again are important.

We can expect it when connected for the prevention of substantial

foreign body ingestion by doing so it.

3. An investigation into tumor prevalence of the dog and search of

the breast tumor early checkup marker

For approach to the tumor high-risk group, I investigated the
tumor prevalence of the family dog. In addition, for the purpose of
groping for simple procedure, I searched for the early detection
marker of breast tumor.

The prevalence of the tumor disease of the dog (0-10 years old)
was 7.9% in bitchs 6.4% in male dogs. A bitch showed the ratio
that was 1.5% higher than a male dog. In addition, increase in
age-related prevalence was seen. After 6-7 years old in particular
showed a tendency to increase that was more sudden than it past.
The ratio of tumor disease among the claim before the death

contract accounted for 16.9% in 10 years old.In 16 dog breed and a
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mixed dog less than 10 kg, the dog breed that showed the
prevalence of the highest tumor disease was golden retriever
15.4%.the prevalence of breast tumor of the bitch was 0.4% at 4
years old, increased by aging afterwards, and was 3.9% at 11 years
old. The dog breed that showed the value that the prevalence of
breast tumor was higher in than 0.7% of whole dog was Maltese dog
1.3%.

I measured mRNA expression of blood of the dog which became
the operation adaptation of breast tumor and isolated tissue
tumor-related gene p21, p53, erbB2, BRCA1l and BRCA2 for the
purpose of searching for breast tumor marker. However, all genetic
expression had a big individual difference, and the significant
difference (P <0.05) was not recognized between a malignancy of
the illness.

By the prophylaxis of cancer, the making of of the early detection
structure and maintenance of the information infrastructure of
that purpose are important. The enhancement of the support
system when promotion of the examination in an appropriate
timing, establishment pro-inspection such as tumor marker or the
genetic test of the dog, "the early detection of cancer" were done
every instruction and dog species of the home check by the owner is

expected.

4 . Possibility as the newly early tumor diagnosis marker of
adiponectin

To investigate the role of adiponectin (APN) in development of
mammary tumor, plasma adiponectin concentrations and
expression of mRNA of adiponectin specific receptors, AdipoR1 and
AdipoR2, were measured in mammary tumor tissues of dogs. 65%

(17/26) of dogs with mammary tumor (low APN group) showed
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significantly low plasma APN concentrations (14.3+1.0pg/ml,
mean+95% C.1.) compared to normal control values
(30.9£10.6png/ml). mRNA expression of AdipoR1 and AdipoR2 were
detected in mammary tumor tissues of dogs, and mRNA expression
of AdipoR1 was 2-4 times higher than that of AdipoR2. In the low
APN group, mRNA expression of AdipoR2 in mammary tumor
tissues decrease compared to that in high APN group, however the
difference was not significant. Decrease in circulating APN
concentrations appears to be a risk factor for mammary tumor in

dogs as for postmenopausal breast cancer in women.

By the disease statistics of the dog by pet insurance data, a
disease to be seen frequently in Japan became clear quantitatively.
In sex, age, breed, the thing investigating in detail of the
hereditary or environmental factor of each disease become easy to
hypothesize. And we come to be able to prevent the outbreak of a
basic disease or aggravation. In this study, I groped for measures of
the onset prevention of foreign body ingestion and the aggravation
prevention of tumor as example. We practice these measures and
inspect the effect and can hope that we reduce illness itself by

raising precision.
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