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Abstract
Chapter 1 Introduction

Cardiomyopathy is one of the common heart diseases in cats, and hypertrophic
cardiomyopathy (HCM) is the most common type of cardiomyopathy. However,
diagnosis and management of HCM in cats are still controversial. The aims of this study
were to establish diagnostics and treatment methods, especially early diagnosis and

medical management in cats with HCM.

Chapter 2 Diagnosis and pathophysiology in cats with HCM

Paragraph 1 Influence of alternations in heart rate on left ventricular
echocardiographic measurements in healthy cats

Background : Diagnosis of left ventricular (LV) hypertrophy is made when the
intervetricular septum (IVS) thickness and/or left ventricular free wall (LVFW) thickness
at the end-diastole was 6 mm ore more on echocardiography under the absence of pressure
overload or systemic diseases known to cause LV hypertrophy. Therefore, morphologic
assessment by echocardiography is very important to make a tentative diagnose in cats
with HCM.

Heart rate (HR) was known to be greatly changed due to excitement in cats. It had been
reported that HR influenced ventricular size, and inverse correlation between HR and LV
size was found in healthy cats. However, degree of changes in LV wall thickness due to
sudden changes of HR has not been assessed in cats yet. We hypothesized that when HR
increased, resulting in shortening of diastolic period, LV thickness at the end-diastole
increased. The purpose of this study was to evaluate the effect of sudden alternations in

HR on left ventricular wall thickness and dimension determined by echocardiography in



healthy cats.

Methods: Six experimental cats were used. All cats were anesthetized and HR was
controlled with right atrial pacing. The interventricular septum, left ventricular free wall
thickness at the end-diastole (IVSd and LVFWd, respectively), left ventricular end-
diastolic and end-systolic diameter (LVIDd and LVIDs, respectively) and shortening
fraction (FS) of each cat was assessed using echocardiography at pacing rates of 120, 130,
140, 150, 160, 170 and 180 ppm.

Results: There was a significant positive correlation between wall thickness or FS and
HR, and there were significant negative correlations between LVIDd or LVIDs and HR.

Conclusion:  Wall thickness and LV dimensions were significantly influenced by
sudden changes in HR. The wall thickness could have been overestimated or
underestimated by alternations in HR. The echocardiographic changes may be sufficient

to confound the diagnosis or severity assessment of HCM in some cats.

Paragraph 2 Assessment of left ventricular diastolic function using TDI and STE
in cats with HCM

Background: Echocardiography is one of important examinations to diagnose HCM
in cats. As indicated above, morphological assessment would not be sufficient to make a
diagnosis since wall thickness was known to be influenced by many factors including
sudden changes in HR.

HCM in cats is characterized by both diastolic and systolic dysfunction. Although
impaired cardiac function detected by tissue Doppler imaging (TDI) in cats with HCM
was previously reported, reference ranges of TDI in normal cats and cats with HCM have

been reported as widely variable. Two-dimensional speckle tracking echocardiography



(STE) was useful for assessment of cardiac function in human patients with HCM, but
clinical utility was not known in cats. The aim of this study was to assess global and
segmental LV myocardial function using STE in cats with HCM whose TDI variables
were within the reference range.

Methods: A total of 35 cats of different breeds were enrolled in this study. The HCM
group (n=22) included cats diagnosed as HCM without left atrial enlargement and with
normal TDI measurements. HCM cats were further divided into a segmental hypertrophy
(S-HCM) group and a diffuse hypertrophy (D-HCM) group. The control group consisted
of 13 clinically healthy cats. No cats in any group showed any clinical symptoms.
Conventional echocardiography, TDI, and global and segmental STE indices were
evaluated and compared between groups.

Results:  Only the longitudinal strain rate during early diastole was significantly
decreased in both HCM groups, even in all segments including those without hypertrophy
in S-HCM group.

Conclusion: This study suggests that STE parameters are the more sensitive variables
compared with conventional TDI parameters to detect early myocardial diastolic

dysfunction in cats with HCM.

Paragraph 3 Relationship between left ventricular dysfunction and left atrial
enlargement

Background: Although it was hypothesized that LV diastolic dysfunction resulted in LA
enlargement, Left atrial (LA) enlargement is not always seen in cats with impaired
diastolic function. The purpose of this study was to assess the correlation between LV

dysfunction and LA enlargement.
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Methods: Total 20 cats enabling to follow-up more than six months were enrolled in
this study. All cats were diagnosed as HCM without left atrial enlargement at the first
visit. Physical examination and echocardiography was performed at recheck examination
to assess cardiac function including LA size. The cats were divided into 2 groups on the
basis of LA size at the recheck examination; the cats with LA enlargement (LAD group,
n = 6) and the cats without LA enlargement group (no LAD group, n = 14). Conventional
echocardiography, TDI, and STE indices were evaluated and compared between groups.
Results:  There were not significant differences in cardiac function at the first medical
examination between both groups. There was no significant difference in cardiac function
between first and recheck examination in no LAD group. On the other hand, the strain
rate at atrial systole was significantly decreased in recheck examination in LAD group
compared with that of first examination, despite the strain rate at early diastole was not
significantly decreased at recheck examination compared with that of first examination.

Conclusion: This study suggested that LA enlargement was possibly relating to LA
dysfunction in addition to LV diastolic dysfunction. Accurate assessment of LA function

in cats would be helpful to assess the progression of disease process in cats with HCM.

Chapter 3 Studies of medical treatments in cats

Paragraph 1 Pharmacodynamics of angiotensin converting enzyme inhibitor in
healthy cats

Background :  Angiotensin converting enzyme (ACE) inhibitors are one of the most
commonly used medications in veterinary medicine for chronic cardiovascular disease.

Several ACE inhibitor are available in Japan, however, it is not clear which ACE inhibitor

11



is more effective and useful for cats. The aims of this study were to investigate the
differences of pharmacodynamics among the ACE inhibitors in cats.

Methods:  Six experimental cats were used. Each cat received a single dose of
benazepril, enalapril or alacepril orally at a dosage of 0.5 mg/kg, 1 mg/kg and 3 mg/kg,
respectively. Blood samples were collected before administration, 2, 4, 6, 8, 12, 24, 36,
48 and 72 h after administration to measure serum ACE activity. Systolic blood pressure
(SBP) was also measured at the same time point.

Results: Inhibition of ACE activity was seen, and more than 50% of inhibition rate was
sustained for 24 h in all ACE inhibitors. The inhibitory rate of serum ACE activity in
Benazepril group was significantly higher, compared with enalapril and alacepril groups.
There were no significant differences in SBP among groups at any time-point.
Conclusion: ACE activity was favorably inhibited in all ACE inhibitors.

Although ACE activity at the blood level was suppressed, tissue level inhibition may not
be equally suppressed since differences of renin-angiotensin-aldosterone system between
plasma and tissues in cats were reported. Therefore following experiment was conducted

to assess the pharmacokinetics of ACE inhibitor.

Paragraph 2 Attenuation of the pressor response to exogenous angiotensin by ACE
inhibitors in healthy cats

Background :  The aims of this study was to compare the attenuation of the angiotensin
I-induced blood pressure response by ACE inhibitor administration.

Methods: Ten experimental cats were administered either placebo, benazepril or
alacepril once daily for 7 days orally. Twenty-four hours after last administration, each

cat was generally anesthetized, and direct arterial blood pressure measurements were
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recorded before and after 1V administration of each 3 boluses of angiotensin I (20, 100
and 500ng/kg). Differences in the angiotensin I-induced change in blood pressure among
different ACE inhibitors and correlation between the inhibitory rate of serum ACE
activity and pressor response were determined.

Results:  There was no certain tendency in blood pressure response in any ACE
inhibitors. There was not significant correlation between the inhibitory rate of serum ACE
activity and pressor response.

Conclusion: There was no correlation between inhibitory rate of serum ACE activity

and pressor response.

Paragraph 3 Assessment of polymorphism of angiotensin 11 type 1 receptor, ACE
and chymase in cats

Background :  The reason why the difference between serum ACE activity and
pharmacodynamics of ACE inhibitor was unclear. We hypothesized that the reasons could
be the polymorphisms of angiotensin receptor (AT-1 receptor), or differences of ACE
inhibitor transferability to tissues, etc. The aim of this study was to assess the gene
polymorphisms of AT-1 receptor, ACE and chymase for each individual cats.

Materials:  Ten experimental cats were used. They are the same cats used in the
previous study (Chapter 3, paragraph 2). Genomic DNA samples were prepared from
whole blood samples. We perform genetic polymorphism analysis using direct
sequencing for these exons of the AT-1 receptor, ACE and chymase.

Results:  No polymorphisms were identified within these genes.

Conclusion: The reason for the difference between serum ACE activity and drug

efficacy (blood pressure suppression) was not due to the genetic polymorphism. Further
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study was warranted to investigate other factors, including for example, differences of

expression amount of gene, ACE inhibitor transferability to tissues, and so on.

Chapter 4 Summary

Although morphologic assessment by echocardiography is very important to
make a tentative diagnose in cats with HCM, it is influenced by various factors. This
study revealed that HR was one of the factors to influence LV wall thickness, therefore
diagnosis only on the basis of morphological feature is not appropriate to make an
accurate diagnosis. Accordingly, this study demonstrated that diagnostic accuracy was
improved by adding the assessment of diastolic function in cats with preclinical HCM.
Diastolic function was significantly decreased in all segments including those without
hypertrophy. Moreover, LA enlargement observed as disease progresses was caused by
LA dysfunction in addition to LV diastolic dysfunction. STE is the more useful modality
compared with conventional TDI to detect early myocardial dysfunction.

ACE inhibitors were often used in cats with HCM. Several ACE inhibitors were
available in Japan. Although there were significant differences among ACE inhibitors,
this study confirmed that they were effectively inhibited serum ACE activity in healthy
cats. On the other hand, the inhibitory rate of serum ACE activity was not correlated with
efficacy (suppression of blood pressure raise after administration of Angiotensin I) of
ACE inhibitor. The reason for the difference was not due to the genetic polymorphism of

AT-1 receptor, ACE and chymase.
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DIRENFRETH D, ZHUTH L, M CTIROERRAE, T XA X2 W O 4
B LCERTAHO0, BRZENIT O a—KRAEIZE T 5 EEIRAEIC
REKFELTWD, ZD7D LFHEKR & 2K ST HAREMEIRROMIAK R &
DT EAEEBERE 2RI L KT ORNZH 2+ 01T 5 2 & DN IERER 2
WZITEETH D,

HXBVIRBE KB L7y (BLERE) & A% (2§ OmE, DAEuIkE
K RIp o TS 323 LA OEEINC X 0 BAZREFRY 72 © oL gEiR IR 134
a3 2 72 DB DML KRB R I C B2 52 2 Z L TR Eh D, &
FRORTIEIARN—=AA =T Z W T8 EZEL S, Do a—KBRAEEIC &I
T ORENRG S TR Y 335 DO I X - TREOENERBE
T ERMAENERSTWVDHN, MTIXAEROBEIZBMED & Z A1Tbh
TUNeuy,

Z 2T, AR TIIHOOHIEZKNIC R b EELA SN TV D LT a—XigE
DIEREMEZ ) L S D 1T OB OB AT 2 L ENH D LB 2 L
AT 2 —[XRAE, FRCBEE & NEEEHINC LE T B Z R T 2 & 2 BHIY
& L7,
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B2 EBGIE

(1) B

iR, MikfE (GEamBRi R L MR bF A . Mis - 15 X AR
A, Do —MRE, MEREIC XD REORD HIRDN o T EIR LR R
P 6 5 CREZMME 3 B, ASBEAEME 3 5, BRAStb v KV REA) 2 e,
MOFEL 30 W H-3m 3 W H, KHEIX282-445kg TH-o7z,

HEIXE N EIER Z & TRB ATV, 8 E A IR T, BUKIZE B
oKk & Uiz, WREEATIE 8 RE LA E oo & 6 FERLL EodfiKk 21T -7,

(2) NX—=RAA—=DV—FROXE

N—=RA A=) — FOREITEF IR T TT o 7o, BRI G- FIT6E A7,
TRRBBAOE, TR T F b (TR T 5 —/L I%FHE, ~ A T R
X&th) 6~8mglkg OFIRNIZ LT L D ErZ B AL, XUEF 2 —7HE#R, it
A DR 2 B RIBEEMLICIRIE Lo, MRBHERFIZ A Y 7T v (22 A V@,
~A T VBEERASH) IS VT o7, A VY T T L OWRANIREITBRARLED D
TR T E CELIITOR o T, iR Y SR (YT 7 b
TIVERIEEE) % 2.5ml/kg/hr TS Lz,

RIS AR 220 2 2~3em BREGIFI L, ES#kEZ 7 L— Fi s (R
PSR, MMHER LRSI CHREfR Lo, 0%, SrRA I8 L, BURA
N—2 X =7V —F (Medtronic) % X #EHEEICTE=F— LN LHLE

FCHALL,

(3) LAk oORE

NR= 7 — ROEER., KA — A A —T (KA SSI R— R X —
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71, HRA R ha=y 7 EAatt) L0 =2 7l 0.5~1mA, B2 v 7K
JE5mV TR— 7 &2470, EREFRE =4 — (N F A3 —7 AM120, 77
H e A —TERRXESH) TLEXY 7T ¥ BB LI & 2 AICEMRE IR[E
E LT,
NV IR L 0BT I E TEREMTOI TV D HE (KRR 12810
%A%k 120bpm 7> 5 By (BLEERE) 0%k 180bpm O EiPH 32 > 10ppm f&
LRRE LTz, DI E DONEEIC & - THRAEEICENE U D WHEMER H 5 720

RE D
NR—= T DHEDNEF I Z E TR — b0k ) T U AR E LT,

(4) LT a—Xpdk

N—=T U TBIEND 2 RIS a—MIRREORE T o Tz, LT3 — KR
1%, Cardio&Vascular Ultrasound System Vivid7 Dimension (GE ~/V A7 7T « v
INURRAEAL) IZX VAT T

NI O ER 2 W, B TEESOMBER, 723 E0=EmEN R R
DT U NEPERA E L, AOEEENER/INE 2D T L— N EIUEAR
& UCEHN AT o 7o, BEIRE ORESAITB EORE 25512, 405 IU KW
B X O FH g HERE & 22 CALE B MR R B EBEE  (Left
Ventricular Free Wall at diastole : LR LVFWd) | D2 H R inak R W BE R (Inter
Ventricular Septum at diastole : LA R IVSd) DHIEZ1TV, A5 M-S fhg R v
~YLTIVSd & 3 # P, LVFWA % 1 % FTD&EF 8 » BT CRIEZ 1T > 72 (Figure
1) 3, FHEEE MRS L~V T A DS ER RN (Left Ventricular
Internal Diameter at diastole : LA T LVIDd) | 72,0 == I ARBIPIEEAES (Left Ventricular
Internal Diameter at systole : LL T LVIDs) OHIE LTV, ENENOFHHNEN S

DENEREREF (Fraction Shortening AT FS) A 3HE L7z, Fidk L7clho 2 —[H
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BIZE T Y 7 F 7 = 7. Echo PAC PC Version 6.0.1 ~7.0.0 (GE ~/LV A4~ 7 -
X RS 1T T TA U TNT L. 50O ERER L LT,

(5)  HRe AU A o 2 0 i

PRI K 2 IE DR R0 O EENC L D MEDOEN TSN, £io, %

AR T OB L0 BEE DEREN LT 2 aREME b B bvizied, £ b
INFEBRRARIZ B 2 % 5B DR 2 B I IR E 2 320 L 72,

RIEE K77 st O)O7 st ES-100V3, Hadeco) # FBARIICEES L
DI —REFICIT- 72 P, MENLET HE THEZBEY KL, JIEMED
E L7, 5 EE A L, 2 OFERE A I £ & Uiz,

(6) MREIITIE

FEVERRER D ENPERRE K OVFS 1205k & OB Z RO | DA O E N
5.2 2BIZOWTHRH 1T o7z, MIEIR L Z & THIEMIZZER 720k
W AT T,

i

=

(7) +
AR PR T Uiz, Satid#it Y 7 ~ (SPSS Statistics version

=i}

21.0) Z HWTIT o 72, o= a2 — A OFHHME, M)+ 1% Kolmogorov-Smirnov
TECERMEOMEREZIT> T2, DR E OB Pearson OFIREMRE A VY, fLE
I3 —JCRE S BT 2 AT T, p I 5% R0 2 & - THERTHIICAE & LT, rid
r|=0.7 : EWAHEIZNZE D 55, 0.7>r=0.5 : FREEOHENED B D, 0.5
>|r=0.3: F9VAREIGRD B D, 03> 1E & A CHERRD bRV EE
L7,
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H3IH R

1 8 COLAZAY 120bpm LA FIZIR T LRy o 72728, £ OfEKR T 120ppm (2
TR—=V U T PT 2o Tz, 1EZDD 5 BATIEATOHREAEICIIT 51—
VTR AEETH 2T,

(1) D= =a—[kEds

LVFWd, IVSd, LVIDd, LVIDs £ & O FS ORIERE S & Dtk & OFBEIZ oW
T Table1, Figure2~5 Z/”79, LVFWA, IVSd i34 TORIEFAL TOHE & @V
FHEA GO H AL (p<0.001, r>0.7), LMAE D EFHIC KV EEE O R FED Hil
7= (Figure 6), 120ppm & 180ppm TREJE % Ltig4 5 &, segment 1 TiXH KT
1.9mm. segment2 TiIAH A 1.7mm, segment3 Tidix K 1.3mm. segment4 Tldfx
K 1.6mm, segment 5 TlIA K 1.4mm, segment 6 Tidfc K 1.4mm, segment 7 C
L8 K 1.4mm, segment 8 Tidix K 1.3mm D ZNFRDH b Tz,

LVIDd |0 4a% & 59V EBIER S B (p=0.03, r=-0.33), LA D EHIC
X0 N OHE/INERD BTz, 120ppm & 180ppm TSR ZHET 5 & &%
KT 1.9mm OZENRD b,

LVIDs [ Z.04a%0 & PRREE OB D H 4L (p <0.001, r =-0.60)., A% D
FRIC X0 NEEROHE/ NN FEO BTz, 120ppm & 180ppm THFER % i35
&L KT 2.7Tmm OERED b,

FS 130 & 55\ WHHEEER® B3 (p=0.005, r=0.43), LAED EHIZ LD
FS OEIMMNFRD Sz, 120ppm & 180ppm T FS Z L4 2 & H KT 10%D

DO BT,

() BRI fLIE
SIS L FE O % Table 2 1277 Uiz, URARIIILFE (2 1 Do IS 4 5
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ZARITRO e o7 (p=0.96),

FAT B

LD o — BRI O HCM OZ2 W, TRIBEOFHMIICEZ 2MED 1 >Th

pih

%, FEDEDOIBERIBEEILLBIEROZEHC AV 54 89, HCM O EJEE D4y
BV PRIBIEICO AV L TN D B, SRIOERITEFM CEM L2729,
BEEL 6mm Z iz 2 ERIFERD B - 7243, BEE X 120ppm & 180ppm T
g9 % & RT 1.9mm b OENEO biLle, EDH, LA OEENIZ X
o THEE Z- 18 KRFEAM & 72 13/ el LT L E WV, B 720008 T & D @
Yald HCM & A2 % alREMERC. BORNZ BB BV S, HCM THIEHR &
2T D ATBEMEDS R S T,

AHWFFETIE, LVIDd (ZBWTH.OaE s ORICHBEGRD b, Doy
INMZAEDINEER O ERENFR O bivTe, DEBOEMC X 2 LEEEE O R &
LVIDd Offi/MI e M X ORTHRBEOFT RAVRIN TN D #3, 5|2, LVIDs
EFS bR E OFBEINRRRD BT, ZHUTb ik BRI e BNEER 0
MTHZ e, ANTEFRSNERLEEEZE X BN, &5, Bowditch FEE:
PRPER LI Z 8 b Z 2 b D, EFRODEOYSE . DO L
UG 7 D358 L . OB ) L7255 A ITIRE MR T35 39, Z OB R
IZEoT, FSHMLIZEEZDND, L LD S, AL TIEI OFRR
ROLNRNWZ EBRHABNERS>TVD, b FOMIBFRYIRIC KD A0 EE
DR T RIRIZ K o TUUE I L 720 & STV D YO HCM T |
EH & U COEREAME 45 & ST 5728 41 HCM JEBI T I pk B sh 5
LD B WAREMED B D,
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AEBR IO E ISR LD LR TR— U T2 To 1=, ZDHE
T, EFRIAFREOHE CIEARWE OO, LFE & LEORBITHES SN TV
e, "= I X DR TS IEFEIEFE & RO ER 72 LEASDORETH
SleeBZE XD,

AREBRITFRTE T TIT o 7ol s, ERRF & X2 0 REREE DO M R~ B %
HBATWERIEEHDR®H D, TaiR 7+ — A Y 70T RERIER 28
LTCW5 72D 2 UL E O T & S A, MERIEORER, DA
IRO N oTc, LTeh o THRIEKIZ L 528135/ MR TH D & b,
BELDOBGIT OB O E LM Z TR EEZLDND,

AREBRIATIN L O DOWIZERAPFET D, 1 DB ICHEE R D HThH 7= 2
ETHD, BEPMTIFEREOHZ AWTEN, A 7 — 27 EORBOMRE T
P RELS RDICONALEREE LR LI E SN TWDTZD 8, fix K
BTOBRFNHLETH D EEZ HILD, 2 20 HICFERCIXERR L7258 % Hu
TS 720, HCM O L THERROFERDZ G BN L5008 9 T 52Tl
720, HCM, RCM TIFIEEMREEIR TAE Z > TWVH EINTND T Enb, b
HE IR R BEE I 5 2 D B OV CIE S B 2 REI BN ETH 5, 3 OH
ISR FIZBITDFERThH o122 & Th D,

F5IH /MG

OFAB DO BN ONBER 3 ISR L, A D ENERITA RIS/ N LT, Z
D ENL, DIHBUIEEREOREMIZEE L 52 DRNFTHH Z RPN
7eolz, LLEXD | BEEOHIEIX HCM OZEN BRI R TH DL H DD, L[
BEZRTHULENDD, LIeRN-T, EE (D 2 BTITEITIERA D & 5
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ZENTREINTZ, 2T, E2EITIZIHCM (2RI D LR ZALICIER 35
i L,
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B2 HCM FEBNZ I 2 D RERFA
FLHE BRBIUED

O HCM OZWHTITTERBOHRE, T 72 bb.Om 2 — Al K 5BEEOHRIE
NEETHDL, LrL, YIHIORETIE, BEERR—F—T 4 L ThHHHE,
1 HOFRTRSNCRAEMICEELZ LETHRTFOBEERH 2560760 |
TEREHUHR OO F | ZHE 2 BTAT 72 0F Cldbe @2 Wi+ 5 E TR+ Th D 2 L BNBITE
DOIERTH D,

HCM TIZOHEREDIR T, FHICILRBEREIR T 2B LD Z &b TV D, =
FUE THTIE, JEIEBEREDFIIZ SV A R 0/ K~ 15 (tissue Doppler
imaging : LA'F TDI) & HWT{Thh T,

IV A R ZIETIHEE I AEORARE., T 72b bR O E K.
DB O A B ARIE L, JLREEEZFHI T 5, Ji HCM Tl E EOIK
TE AED EAEPEO LI, E ., AROESER X VKT 2l ¥
—U AT M LOLRRS, ERITRTAMSEHEAROREZZ T3 B, &
SICHEEMSRE DR T3 AT L2 A ICIZIE R 7 — o L RO G R F — 2 &
ROBIETF ANE = b2 D, WITEEIZ L > TIEN EH LS W, ElRNE
DEBEZZITHARELEZE LN END, 7LV A R FIEIC X 5 LERERE
AT LTV 5D S XS0V,

TDI [HUHE, SRR O DLABENRE Z T 2 HIETH D . IHESIE O S
DHERERE D FRAR . JRBR P O B AR ORI AW STV D, JH
® HCM Tl S, Bl a s b — L BEE LB L TR R L 34847 2 oy
=V TIRLFHOIERPEZDHEY BPEMETLIZEShTnD 8, b6
E I3 E I & ITEW BTRAM OBIIZ TR0 STl Y 90 DI UL

K7L BN FEES A5, L EO LIz v 2o TDI
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OFRERER S TWD A, TDL IZRAT LA O A ORI LAMT 9 2 &N TE
T S DITDIREEROEER DB, 5| ORE, AREOY TR 2—2hb
DI, A EARAFIED 72 EORAPFIET 2 %, S HIT, ZRETOMICEIT D
TDI O#EZ T 5 &, IEFFANMELLS (S ;1.9-8.7m/sec, B ;22—
10.2 m/sec) ., HCM O FHHIEEF (S ;0.5 -6.0 m/sec, E’J ;0.6 —5.4m/sec) &
EHFGEEAKE CEBEL TS0, TDI ITILEMEEZ MM+ 2 L LT
[WREDN &> 2 31475234

Ay 7 v N T % 7 a—k (Speckle Tracking Echocardiography: LA T STE)
T T —IZRREIND ARy T IRE = BfBi L, 7L —L5 7 L—A
TARy 7 )VEBENL, DA OEA(Strain), EA3E(Strain Rate), f&il7a & OH|
EHAT D H1ETH D, STE 1L TDI THIER & 72> TW e AEERFEMENR 2L D
g4k (Global) O UMEREFHMSC/TE & & 231 DRl AIREE e o7 %5, X5
(ZEE CIE STE CTIXEHh 710 Strain Rate & #R#E(L 72 & OB A0 FHM IS FH B
PRFRED HALTUN D 205 STE |2 K 5 OHERERETIE & kD HCM B3 B0 R DL
e S THATh oo S TR Y | IEFMTH LHRERHGIC STE AFHT
bol-bInTND %,

LEDZ EnE, STE WD HCM IZB W T TDI & Bl U TR E D En 7
ETH D LA T, ABFZETIL, TDI BNIEFHFHN TH S HCM JER] T,
STE # AW COMERERHI 21T\, TDI X 0 & BRI DHEREIS T % B-I /T iED

Mt a1 -7,

21 itk

(1) BealE
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HERIL, IER#E & HCM BRI B L DHERE D il 21T - 72, HCM #f1X 2012
4 A5 2015 £F 1 H ORI HRAT KRR BRI KEE L. HCM &2 &
MIIEBZ V2, HCM OR2 I L1, (2) O = — A O B IZRE# L 7,
I BT, HCM BRIFAELFEOILR (.05 « RERE © LT LA/JA0<1.5) 737
59 TDI T S, BN AN EH#PHPPE (S*3 >6cm/sec, E’j >5.4cm/sec)
ThDIEFIZ Az, IEFRL, F25UE 10 85 (BeUStETv 7 KO IEA) & —
T STV D0 3EHZ AV, BRSO b7, Sk, fE,

T — [, X R, MR A TEE 20 DIV WER & L7, FEBRINIE
ZRENERZ & TEHB ATV, §1& 4 TITREFIATV., SUKIZERPoKk E Lz,
S BT, PARSEIZ X2 DBERE~ DB A HEBR T 2 72D ML I BB M T
ALTWIRUMEST &2 V2

(2) Do

O o — XA %4 T Cardio&Vascular Ultrasound System Vivid7 Dimension (GE
NIVATT e DX N URRAEAL) IS K VAT o7, BHINGERE L 72 3.0 TIT W,
THO OV EZFHAE & L7,

DT a—BRAEOFITBREDR L LSBT, —RIIZHTE M ThI TV D
Wi CRHI 24T - 72, LAIA0 D FHANIA BRI g /o L2 R A il 5 ©17 - 72 ©
LVFWd, IVSd, LVIDd ¥ XU FS OFHINIA L5 E 72 o= g g sk v~ T
T, BEEORIEIL 4 % T ETIT o7z, 28D H O == PR IR R B2
OFHABATV FHANTA G IS Wi g T1T - 7o, D = — XA T o0
I M-mode X v HEH L7,

LVFWd, IVSd % 7213 /8. D38 K O 28 PR LR AR I EE R IC B W Tl b IR L

7= EBAr DBEE (Thickest Segment in diastole among measured Left Ventricular sites :
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LU LVTSd) 2% 6mm 282 T 5856, LIFIERE L. OO R A
CBRE, ERABRI SN HA HCM ST S,

HCM #13 & HIZDEFFREEDO I JERDFBD L5 HE (HCM with segmental
hypertrophy £ : LT S-HCM £f) & 2EMEICAE R 23R8 51 2 BE (HCM with diffuse
hypertrophy #£ : LLF D-HCM #£) @ 2 FEIZHH L7z, S-HCM B30 = Hh fRARE D
JERDZRBO B, FELED 50%LL ETRRARZBO HNDL DD, MR
DBRBD BN WEEE LTz, D-HCM BEIF A LERBMEICIERDZBO 658 L
7= o,

S B2 HCM B TlIfEhE 7 O UHE AT 7 #®)  (Systolic Anterior Motion : LLF
SAM) DA MEZHERR L, 220 O H S MLFTEE 2 2misec 2B 2 256, 2D

EhbEgEE & L, ik L,

(3) TDI

TDI OWPEITAALITES 4 FEWrE 4 CITV, A A BB X OV E e
M DOIEIEFFrEmE D S, B DRIEZIT o7z, B TR Y 2—AiF 2x2mm
R HIE R A B 1T 70 o 72 %8, SEfe L7z 3 0 o0 X & FHIE &
L7,

(4) STE

FEARDNRER 4 WEwrE 4 X v Edih (Longitudinal) J5aod, AR 2.0 =5
iR L ~~L 0 [JE (Circumferential) J51a) & it (Radial) F5[A @ Strain &
Strain rate DHE % 1T > 7=, HIERD 7 L — 2 L— k% 100~155fps Th - 7=, fiF
FriZ®iM oY 7 k7 =7 (EchoPACPC, GE A7 4 WV AT L) ZfI L, &

7T A NI AT o T2,
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STE OWEE, LERE HWTICERM Lo, £ 3O, BHERH T OLHED
BERRAE~=27 1Tkl —AL, BOE (Region of Interest : ROI) % LM BE
JEIZEDE T2, S-HCM BETIT L E R & B BRI TRERICEN R b7,
ROI DFREIZ DWW THRET 21T o 7, £ OfER, LFFIERDFRD S WAL=z
HEERIZ ROl Z DR TZIGE DD b L—ABRRFTH o722 &5 S-HCM
FECIT A TOMEFCE0E B MBI ROI 2 &b, JEHEEZH— L7, ROI
DEREHZ, Y7 U =TICX K5 M 6 4rE (baseseptum, middleseptum,
apicalseptum. apicallateral, middlelateral, baselateral) . %Z#fiJ7[\ 6 4> (antero-
septum. anterior, lateral, posterior, inferior, septum) ¢ Strain, Strain Rate ™ H
T 2 g4 L, T2 723 TEEA) Rz, BAHE TH 7256
(X, FHEE ROI OREN DT 2LV E L A EHIESND ETRELIT- T2,

Strain (X2 #1Z LD RIE J7 1) T KILHE S Strain (Longitudinal Strain: LT SL.,
Circumferential Strain : UL SC, Radial Strain : LL'F SR) O#I|E 21TV >, Strain Rate
I% X 4 #1 Strain Rate ( Longitudinal Strain Rate during systole : UL F SrLs.
Circumferential Strain Rate during systole: LA I SrCs, Radial Strain Rate during systole:
LUF SrRs) . $inakF-# Strain Rate (Longitudinal Strain Rate during early diastole : A
T SrLe, Circumferential Strain Rate during early diastole : UL | SrCe, Radial Strain
Rate during early diastole : L' SrRe) DHIEZ1T -7, #ife L7z 3.0\ O %
HEME L, 657 Z & OREME L, 6 B OHEEDFTH 5 LE KD

& (Global value) O#EH: % 3 L Crbig L7=,

(B) KEHIE
IEFH#HE, S-HCM Bf, D-HCM B£D 3 BEf] CTHln, (AREE. MBI, Do = — kR

7. TDI, STE @ Global & 57 OfEHE % bl L7-, S-HCM E£. D-HCM E£ Tl
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STE O&HHME & BEEOFEEI % R D 57, STE @ Global OFHHIME & 1VSd 35 &
O LVFWd DOAREE, STE @ l@EER| 3 3> ) & IVSd DA% L O STE D7
0 B BEEM 3 4B 0 & LVFWA OFFB 25k 7z, $£72, STE TIXHIEZEN
RO RO 21T - 7o, FEmIE H 1 3 J7m o Strain, UHEH] Strain
Rate, L5EH] Strain Rate ® 9 IHH Th 5, JMIEH NIRZED R I W TN X,
AT DFRAT %2 Tt LT B el 2 UL EHIR 2 2200 R 5EhE L 72,

=i

(6) +
A B X EHE R 7= Con LTz, #atidsat Y 7 b (SPSS Statistics version

i

k=(1

21.0) ZHW\WT T 7=, £ TOFMIEIX Kolmogorov-Smirnov test Z T, 1EH
YEOMEREAT > 7o, Filin, (KE, L= a2 —OFHINEIZIERESRD DNTHA .
3HM TR ED BT 21T o7, IERMERRBO NPT HAITIE
Kruskal-Wallis test Z F VN CHEgt 21T o 72, RN A ZRIREZITo T2, BHEZE
DFR D BT HEE 121X Bonferroni %2 W CE B E 21T - 72, p EIX 5%
Az b > THATHICAE & Lz, STE LEEEOMBIIA T ~ v ONAALAHE
g E TR 24T 2 72,
HEHENFRZOLERE (coefficients of variations : LI CV) I3,

PR 22

CV (%) =——= x
HIEE D2

K RD,

CEREIE TS

(1) B
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IEWREL 13 31T HCM BEIX 22 B Ch o 7o, ENENOREONTE, (KE, %
. ORGSR A Table 3 1R T, (KE, MR, FICHEAITRD bkn-o
7= (p>0.05),
HCM #® 5 &, S-HCM #1% 17 BT, D-HCM #£X 58 CThH o 72, S-HCM H
TILATAT SAM |2 X B i S I-A2 03588 B AL, D-HCM BETlid 4 BT SAM (2
K DA RO b,

(2) D= o — [ ARG R

D a—XRAERSR % Table4 (2”7, IVSd, LVFWd, LVTSd, FS X HCM Ef
THREICHEMLTEBY, LVIDD IFABEIIETLTWE (p<0.05), £ CTORET
LA/Ao, DBICAEZEITR O b7 (p>0.05),

(3) TDI
TDI OFESR% Table5, Figure7 [Z7~79, 3 BEMIT SIS L OB ICH E 21X
» b5 7= (p>0.05),

(4) STE

STE Ti34xT DM THRSR R & LB HNE Of A 13380 b e h o 7z,

STE @ Global D## 5% Table 6. Figure 8~10 (2779, SrLe TOI, [EFAE L
bz LT S-HCM #f & D-HCM B THERIK IO b7 (p <0.001),
Circumferential, Radial ¢ Strain 33 & U Strain Rate & Longitudinal ¢ Strain 35 X O
I H Strain Rate 1Z 3 FEH CTHEZITFR D biviero7z (p>0.05),

STE D43 = & Dft R % Table7~9. Figure 11 (2773, & TO4 T SrLe T

DHEFREL EEE LT S-HCM Bt & D-HCM BECHERIK TR O iz (p <
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0.01), S-HCM HETiX, DADIERAZRD Hiv/an/anE H BEEH T Srle
KT 6,
STE @ Global ORIEE & BEZIZFEIIXFRD Hivier>7= (p > 0.05), 4=

EDRIEE TS STE L EERIZHEATR O bivZer-72 (p>0.05),

(5) TAIEHNRZE

CV OfE S % Tablel0 (2779, CV L& K TSR ? 8.89% THh - 7=,

AT B

AEIOHIETIE, TDI OREES EFFHHNTH HICHEHO 5. HCM BT
IEHHE & g U TRl 7 M > Global & 43 SrLe DR T 235580 b7z, CV %
TRXTOREMT 10%LLTF &, BREITRKEA L L THA#HETHLLEZXH
ni= %, LLEoZ Exn, STE (X TDI & ki U C RO LIRS T 23 32 7 Al
R LVEEORBWHIETH L AREMEDNRIBE S LT-, AT, D HCM TlIk
LA DIERDFRD B WRRERIH L 0 Bl 5 O JaRERE MR T L TR D |
S B, ERDFRD LRV THILEEEDIK TR Z > T\ D Z &2V
bnkinoi,

AEOFRER TIXEM S M COARREENRD b, B hd HCM TlXE
], KT O 1A COBEREAME N9 25 & ST 273 588970 L i o A&
ITIXEE A LY LRSI <RBOLND T2, KilliFm 00BN LY
HREIR N A2 B LT W E ST g ™ BT b BRI, (Df#RME LR 7 i
ZL@BOLNDHTD 3 AR XD b RN R OERIK TR B &
EZBND,
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A RO TITIERDOFRD b AL 7e A0 B HEERC b JRIRERE DIK T 23558
DO, WEOHETIL, B M, ¥, D HCM TR D byl
i COFRASEE MK T L Tz & ST D 87275 Nagueh Hidk Mo H¥T
(T DEDIERITIENL > TLAHEEIR T2 65 & LTEY, Chetboul &
R> MacDonald & & A A > 7 — 2 Tl ERITIESL > THRBEREDNME T 5 &
LTWD, LOLENRDL, ZRHIEAAL V7 — OHOBR—OFEIZEB T 5 #HiE
ThHV., b hoUHF TIIELETESERDE Z > TWRVER 2 T
DT EME, RIFFREITE RN R D,

Wess & D5 TIiL, HCM D SL 2SRTEDHEITICHVME T L7z & S Tun5d
337 AEIOE T SLACEER] THEZITGRO b olz, TR HIOE
BN RR S TNDTdEBEZLND, Wess HITIRREDHEST L7ERI 2 L
WD, —FARBIGE T, £ 0B DIERDFRD B AL TNV ViR RERI I O JE 41 & H
WTWN D, S BITINERT &> THIHMESREDNME T2 & SI TV S 28 31470 RAJF
FETIL, 3HES BITMEDRE X 0 FH s DIEF] 2 AV TW 72 872 HR5 R0
Bonl-e&Ex bz,

WD HCM TliL, TDIHCE T 5 B IO R fRaE, /20 HBmEE L I T
% AT LN G THE TORE T, HCM BRI O AR OIEFCNE
BT OREGINEZENTEY . S HITHEEREDIER] ) & LARROIER] £ Tk~
IR DIEFI DN £ T, SIEIOBFZE TIL, WEHER M T O TV D AERIT
GENTELT ., S OITAELFEDILRDFED LR VWRREIIN & B 2 5L E
Bl Wiz Z &b, TDI TIAEEDRRBD bNRNST-O TRV E B X
7

Saito ©=° Popovic H 1%, LEREE &L OFRMEL OFREE I XBSE 23 72 < | Strain

L0 DAL DO BEIEE & BIE RO Hiviz & LT\ 5 5176, X 512, Correia ©
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<> Kobayashi & 1%, Strain (3RHE(L 721 The <, D OSEEELY & & BIE AR
bilz& LT %7, AEIOFERTYH STE & /ALEBEREIZHBILRD bk
Mmotz, LLEDZ &b RBFETRO Lz STE OIK TFIE, DAl OFRHELS

Privril sl & BT 2 ATREME D B 5 & b7z,

A BEIOWFFENTN S OO FERA DL T D, 1 DB ITHEM AP TH -
22l Thd, 2 DRBICENENOHTHA ZBHENEZENTWZZ L Th D,
MifE L CLhT a—XRAEOREMEIZR > TWND L SN TN DT B0 Jifd

MZE D ORED BB X Bid, 3 0 BICIHRER R -l 21T > T2
ZEThD, MITEIT D STE L LFHOHEL, SEFRELS & DOREIZOWTITS
BOLIOROIMPADBVETHL B2 T,

EE5IH /g

AEOFFR LD . STE IX TDI X0 BIRED @V DEERERHE 7 TH D Z LA
oMb ote, SHIT, MO HCM TIIHREMM & 0 JRIREREDIR T 2342 U T
BY . LHOERPBD HNRWNERIZEBW TS T TITILEEENMET LT
HIZEPHBNE ST,

SHmOEEL LT, STE Z VT, DIIERME Z 5810 RHIZE S /e TH
HMDRFTEATNEEZEZ TN 5D,
Kim XL O—H#IX, LTFICAE LI,

Sugimoto K, Fujii Y, Sunahara H, Aoki T : Assessment of left ventricular longitudinal
function in cats with subclinical hypertrophic cardiomyopathy using tissue Doppler

imaging and speckle tracking echocardiography.
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B3 HCMIIEBNZ I 2 /2 DEIEK & e SRR O BE# 2 D\ T
FLH HRBIOHEM

HCM TIIIEBEHEE DR NIZ L » THELBEOIERBETT 2 Z LR BT
%, B2 HITHB VT, HCM TITREEAI &L 0 2 OB 2R OILEMKREME T L T
WD ERHALNE ST TERERENE LK T LTV ARG THLALE
DIER 2> TORUVMEERAE LT, £ 2T AHiTIE HCM TOJFREDHEST
IZOWTHLNITHZ L2 HE L, #ERFAYIC TDI B KO STE & VT
RERFAM 21TV, 2D OFLIRIEREIR T & 72/ DR HIE R o B 4 fi ~ 7,

2T J7ik

(1) RN

BN, 2012 45 4 A 25 2015 4F 9 H ORI AR R Fb s B9 e L 2 ket
L. HCM &2ErSIfERI T, 6 5 HLL EOBBRHA 2 AIHE T b - 7o el 4 1
Wiz, HCM OBWr i HEIE, 25 2 B8 2 i & [Akk & L7,

FEGNIRIRZ IR UE OIER DGR HAVT, BRI /205 O JER 238
D ONTZEDBEIEREE L . B HICHERDFE D B IVR Do T A DR FRILREES

L, L7, ks, ALBEOILKIT LA/A0 2 15 U ETH D56 L LT

65

(2) /[L\j: :l‘—‘*ﬁﬁ
L a— XL, Cardio&Vascular Ultrasound System Vivid7 Dimension 35 &X T}
Vivid E9 with XDclear 2.0 (GE ~ VA7 T « U NUkiEth) 2 L7, &

HNZI3ERe Lz 3.0z vy, £ b O EZFHIE S Lz,
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LT a—MREITEEDORLAEZEIZ, U TOHBIZOWTERZIT 72 %,
LA/A0 O FHANEA B3 i A0 28 Fe JEH i % 17 - 72 %6, LVFwd, IVSd, LVIDd
3 L OVFS O FHANTAT 5 M £ O 2 ISR L~ LTI BEIEOJIEIL 4
FTEA ETIT o 72, 22D SO B R IRIEIRAR B E O FHA ATV FHANIA %
M el i C1T o 72, FHA L 72 oo EdE. M-mode LV HH L7,
E 51T . SAM O HE A ezl U /o038 O H BRI FE 78 2milsec 2 4B % DA

FEDEHEES & L, sk L,

(3) TDI

TDI ORPEITAALITS 4 FEWrE 4 CITV ., A= B BB X OV E e
MOBIEF IO S, B, AWOHEZIT o7z, VT NARY 2 — A%
2x2mm Z Y, AERFC A BRI T Do 72 8, i L7s 3 A %
AHAME S Uiz, BE¥EE AEDEE L THlA ICHIETERWEEICIZ EARE L

THIEZIT> T,

(4) STE

E2HIL D, HEEDOED L= Kl (Longitudinal) 71\ ¢ Strain & Strain rate
? Global value DHRIEZ#AT > 72, NTIIHHOY 7 v =7 2EH L, 774
v CHRNT 24T o 72, Mifse L7z 3.04a% T SL, SrLs, SrLe, SrLa OfllE %17
W R A RIEE & L7, Srle. SrLa 23S L CHIE TE WG ITIE SrLea &

L CHIEEIT > 72,

(5) mEHEA
TEDBRYERRE & A2 DB IR CHIRS R O dn, IR, MR, Om = — iR
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FHHIE, TDI, STE @ Global ®FHAEDOFE R A2 bl L7z, S 5IZ, H2kEo TDI

B LU STE OFFR & R L7z,

=P

(6) Rt

M ARAT, PR AR 22 TR L7z, BRI, #t

13

+> 7 K (SPSS Statistics version

=il

21.0) ZHWTITo 72, &2 TOFHAMEIX., Kolmogorov-Smirnov test Z W TIE#L
PEDFEREAT 572, MERIOFFHIII I A ZRMEZ HV, ZOMOIEH TiX
Student D t E Z 1T o7, pEIX 5% R Z b > CHEHIICAR & Lz,

B3 AER

(1) HEEAd

FRAHIRIHRIC 76 SEFIDY HCM L 22lrS L. £ DWW 20 FEFIHBHRATRE T d o
7=, BRI 412 B (183 H~957 H) Th o7z, 6 EHCTEHHIM Pz
DREOILRBRBO bz, TNENORFOMT, (KE, Mhlk X OFERmOR R4
Table 11 |Z7R"3, {AHE, MR L OMERICEB VT, BEMICAEEITERO b h
o7z (p>0.05), ZLREILREETIEL, 2T SAM 235580 biiv, 2 S TR
K. 4 BHTHIBEED L DIERK TH T, Ll BIFLREETIE 3 BTN,

11 A CHEEED DR R TH -7,

(2) IO L

NN ORED W2 OHIERE %4 Table 12, 13, Figure 12~17 (279, #I2
e, ZZDBEIFEREED 1 B TXTE TV LONRATHOIL TV, £ 0o
JEBI CIINEHBRIIAT O TV o 7o, LLBEIEREE, fADBEIEILREEIC 1

42



FECEARDOBMANRD b=, 0= mE#EE ., LVIDd, 1vVSd, FS, [
W A OEE.TDI B X OSTE IXHB TABEZEIIR D L2 0» 7= (P>0.05),

(3) FHRZIRRCEIT D i

FNENOREOHZREOMERE F %4 Tablel4, 15, Figure 12~17 (2”9, 0
BIEREE TIHA D EILRDNTRD b 79w B I3 ) 366 H (120~801 H) TH V|
1T EAOMAENEO I, 6P 4BTT 7/ 0 —/LORNARBITHIL TN
oo ALK TIZ 4T ABHTT 7/ 2 — L ORNRPM TN T\, £
DEPERBE T DEIEEREE L il LT SrLa A E 72K T & SrLe/SrLa O
B ERERRD b (2 P=0.003, 0.02), 75053 H I i B L LVIDd,
IVSd, FS. A%k, AO0ERBLIO TDI TIIAEEIIRD b ho7z (P>

0.05),

(4) EODEIEREEODERERED L
FEDNBEIERBEOEIR Z & D Efe & Srla OFE R % Figure 18 (v, JEH] 2
TIELELBIERDNZED 5L LATL U Srla DI T30 Hivlz,

A

FA4H EBE
FE D BYERFE TIE A DEFEYERRE & i LU 7-556 . SrLa DK T & SrLe/SrLa @

.}{%

ERADED BN, Srle ICHEAITRD b iginolz, S bIT, fEF] 2 T

FEODHEILRLATE YD SrLa 2ME T L TWe Z &b AEDEILRITAE L= DL
FEREDIR T 721 Tid/e <, A LEOIEREEDIR TIC L T ER I ShTW
D A REMEDN R STz,
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ZHVETHD HCM TiX JWBOEITIZ L o TAELEHREME T 95 2 & 23
Lo TEY, LEULBEBILROFED IV DH LAETER TIE A LHEILROFE
BAVR IR HCM JERT & s L€ AR T2 & ShvTnd 8, Kifst
TIXIEME T, B OELDEIEREZEZEZ LTV AIERZHWTED , ZhvE TOWH
HED B RMOBRE CEOEIERZFI L T\ D, EOEIERFEOBZIEDO A
BRI & i L CTHEEITRO b ho 7223, Srla I oW T E 2K
THRRDOBNTZ, 2O EnD, STE T TDI LV & RN LERERER T &
W T & L AlREME S R ST,

AMFFENZNTN < O DWFFERFAFAET Do 1 D RIIEBBRS D 72012 &
T2, 2 2BIZTT /) a—VOEEMTONTWIERMEZEZATNDSZ EThH
Do 7T ) v — VIRRMEERHER LB NER 26T 5, MRS BT, HI2H,

PR COHBICAEETRO T, IGEEEEIC O A EETRO s o
Teo ZD1D, 77 ) v — L OREIIASBIOR RITITH BN 2N E B HILDN,

h

DT 7 7 0 — VRN REIC 5 2 DB O W T OB HMNETH D L&
2 b,

H5IE /MG

WD HCM TliX, B IERIFAELEOILRERRIE T 7200 TlidZe <, BLED

FERBIR T & B L TV D AREMEDSRIR S 7z, A ENE STE (2 T2 5 HERE 2 HEHI

L7z, BTl DEEIEDO ML MRI <2 STE 2 AWV Tirbh T %, HCM

BFETIEMRI, CT ZHWTLERBOWE & DEHRETM T 8182 Zi
THRIEEL LTHATHD L STV B8 - F T, Wikl EkbE

DOFHIIEL M-mode % FV 5 F7ER° 2D T L g 2 JE T 5 HiEnsms ST
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WD, FENL ST ITIETIXZR N, D72 A% T % 72D RE AT
TIEDWSLIIVETH D LEZ BTz, & 6T, L DEKREZ UEE S 5 A

ONTOBRFHITWEWNWEEZEZ TS,
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BIE HOLHEDIEERICET 285

55 1HT AFE ACE FHEANC X 2 ME ACE 1S MEFLE ., FEIEMEH O Mk
FLHE BRBIUED

FHR ACE TETEIZ O U T U VR0 IERICEET AR - Th h 88 X
HIT, D HCM TIELV = fEER AT 2 Sh TR ¥ b=r—T7 0o
TV URITHCM IZBWTEHERKGRD 1D ThH D,
WOLIE TIE, DRERHCZ ST 7V O 5 TR SEOSHENBD &
. DDV ET Y I RWETH EINTVD B, HEHEHCM THRTES
INVOEETHERBEE LRI ET YV IIREELIZESINTED 8 o
HCM IZIZ ACE FREAINAH TH D L SN TW5bD, Lo LR b, — T, X
FETYVNOEETHHYET U 7 IE8E L Rnol & OWES 27,
HCM DA A 7 — 2T I 7V VO Z1T> TH O, OV ETY 7
TE Lo fe SNTERY 8 ACE LEAIOR G ICHEMN2HE b iThbh
TWDT2D, D HCM 21T 5 ACE FREAIOAIMEITH 6 TidRwy, &6
2, BE, BARTIERTFTEF I, = F T 7V, 7787V e EEMEED
ACE FRFEAINIRIE SN TWD N, MICHEGT 256 LR L R TH
T 5 0T EDTIZR,

T ZOARZERRIT, RFEAZ ACE BREAIMIZB W TG ACE EMERLE RIS K
OBEEERICER D DT 2 2 L2 BN E LT,

F21E FEBRITE
(1) 1 uitgﬂfl
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EERICITHARAE, migRE GemERER R X O A LB meE) . Mg -
JEES X B, Do —[Rd, MEREIC LD B ORD bl ho TR
R SR N 6 51 CRESME 3 A, AMEEME 38) A Mo, MOFEIL 1
%0 H-1m% 3 W H., KL 2.66-3.77 kg TH - 7=, ST NEK D
& TEHBIITV, F1& 4 HITHREHITIATV, FOKITEB#KE LT,

AWFFET 7 v A — "= BR L L, BEAOFREGNAFILT 7 DTRIEL ., &

AN OPREAL N 1 8 F OIRFIIA 2 51T 72,

(2) ACE BREHAI

ACE FAFANINTET YV, =F T 7V, 778V vz, #51F
HEE L, HEEFENEN, XTET VL (74T a—/LEE 25mg 7 L—
— . NOVARTIS ANIMAL HEALTH) 1.0mg/kg. =55 7 U L (= # L FEE 1mg.
AT Pxsx) 05mglkg, 77U (T VS w78 125mg, DS 7 7

—~T7 =</~ L R) 30mgkg &L, BEEEITRE SN TWDOHRAKHESE L

29,90,91
(o)

(3) I{F ACE fEMFAE R DOMIE
TNENOER O GRTE 5% 2, 4, 6. 8, 12, 24, 36, 48, 72 RfH%IC
BRI ATV, Ll ACE IEMEFREROME & 1T - 72, BRIMITZHFIR L 0 /5 1ml
FOITV R4 1% 3000 [E1H5, 10 43 T L BEA 1T o 7o, & D% MG A BREL L |
LN ILYE ACE TEMEDHIE 21T - 7=,
3% ACE {EMEORIEIIT|m EDOR O IIE ACE IEMH % JIE Lz & FED
TETITW, HiRDO ACETEHHIIEF v  (ACE 7 —, Bl bvd) M

2 FPHADICMIE ACE IZ p-E R Xy A )L-7 Y L b-L-t AFP)L-1L
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B UERML, p-e RaX o XUy A T ) U nNiERE LT, p-e Re
R ANT YA T =B 2N p-8 e X Z8F/MHRE 7Y v
WL, BT, p-bE Frf 2 BR/MmE A2 I vRET MU U LEZRN,
4-7 I )T TV U ERBEEA S, X oA I VAR EEBR ST, Th
% 505nm TLLEAEET 5 Z &1 &k - Tiljg ACE IHHEORE 21T > 7=,

HE L7 R L0 g ACE &M DR E R %

__ 510 ACE T&1E — £ 5% 0 ACE ik
¥ H-/7o> ACE 15

L ORD, TNENDORFN BT 5 MiF ACE fEPEF R 2 ik L7z,

113 ACE iF LR %% x 100(%)

(4)  IGHe ) = oD I

ENENOIEH O GRTE 5% 2, 4, 6, 8, 12, 24, 36, 48, 72 FFfElfZIC
HE 2 F2h L7z, HIEIR R 777 st ORO5m st ES-100V3, Hadeco) % M
WT, BRI CTIT o 72 2, MENZET HETHELMEYVIRL, ZE Lk, #l

% 5 M L, < OVEZ PG E & L7,

(5) mEHAER
1 {F ACE JEPERLE =R I3 8 G5 TrED & 5 DO REST 2170, ACE
PHEAIBIZ ISV TS ACE THMERLE RIS L OBEEIIEDR & 5 0E Lz,

&

i

(6) +

AL BT EHAEUERAZE Con LTz, MaHE Tk OHE Y 7 b (SPSS Statistics

=i}

=~

version 21.0) & H\\ 7z, HIERS FIL ol E o U0 tTiEE AV, AEZENED O
NG A XL EKREZIT > 72, p ED 5% AR E © > THREHIIZAE L L
7=,
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B3 AER
(1) 1f{& ACE BREH

FNENDOHEANZIT % ifiE ACE JEVEZ Table 16 (2, If{E ACE I&MEFHE R
% Table 17, Figurel9 (Z/R L7z, 7787 U NAREEXFTE Y LR (p < 0.01).
TFFFUNEEERFTBFYNLEE (p < 0.01) DORFIT, 1MiE ACE HERICHE
ZENRRO BT,

77TV ARE, NSET Y VREETIIMTE ACE TR E SR IIHR 5% 2 K T
RREIpoTe, =7 7V ARETIIRG% 2 FFH] & 4 R CIflg ACE PR
K ERST,

NPT YV TIRITE ACE JEVEMLE RIT 24 WfE]#% T 70.1%. 36 el T
61.8% & KRB W HERZAMERF L TV e, =F 7 7V VEETIRITE ACE 1M
IR 24 Wil T 64.5%, 36 IF[EIHL T 55.2% L AECNIIK T Lz, 7717
AFETIXITE ACE TEMEFRE =1L 24 Kf#]12 T 52.4%., 36 MFfH# T 44.7% & T
WIRT L7z, &2TOHEFNIIBWT, MmiF ACE {HMEHERIZHR G 72 FFEEZE TH
BHRTOREM E CTRIE LT,

(2) UL a2
ENENOIANZEB T 5l EDZEA % Tablel8, Figure20 (27~ L7z, HEA|M
THREZEZIRD LN -7= (p>0.05),

HATE &
AT OHFNZB T 5% 24 B O 1fiLjE ACE M PHERIL 50%LL F& R L,

Bt

RBRAY 7R MLIE ACE TEPEDAEFE DGR bivlc, FRIANT BT U AT I THLEE
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Lk U TR E G ACE TEHEDBREFE RS b LT,

Mg ACE FREHRITT 78 7V RE, NFTEB 7 U BTl G4 2 FFH THRK
L0 ZOBMAERIIFFH & & I Lehn, =F 77U ARETIIHREG% 2
KR & 4 I CAEBEZITR O b o, Ziudx, =F 7 7V O R KR
ERBNERFMN 2 05 4 FER OB ThH > TREE D B 2 LD,

IGHE I 1S 3 BER CHEZITRR O DR o lo, ITFFMER ME 8%
BARIZ LD 2 RIESIE ST ITRELTWDIEE, LT oot Triy
-7V K27 1 % (Renin-Angiotensin-Aldosterone 5% : RAA %) 2N&EMEALT 57
. ACE FHEAOHEGIZ L > TIMEMET T2 L ENTWD, LLRnb,
A A DRI BA 72 < \RAA ZMNTEMEL LTy o 7272 ACE

ER O G 21T > THMEICEBEZ G RhoTc b BEZADBND,

H5IE /MG

AWFFETIL, I L72eTo ACE FREHEK TR ACE [HERNPELND Z
EMHER ST, RIS, fOFA & Ll LT B 7 U L HED ACE TR EH R )3
FEICEEZRL, XFTEF U LOEDENT ST,

AT TITMIEF ACE {EME LNAIE L72 o 7oy, E DR DA THE % b
W, BT 5 2 S IIREECTH D, FTaRb b, TG &AL O ACE 1
TR~ ThRnE & TEY B i ACE &M & OB, ACE 1&H1 % Sk
L TWDMNIEEDTIER Y, F72, MiF ACE FREFRME T 58 & LT, ACE
BELEE A A3 IV s S /R TP ~BAT L7z, SRR S S bz, E7213.
RAPCHEME ISP SNIZERNBEZ OND, T 78TV MEISHEZRAL TN D
7o I T b S o3 < IEHER KDL T W E SNTWEH A, XTETY
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N F T 7Y FE COOH HAaHF L TWbHesd, fERFHRMAREVWE ST
W5, SHIZ, =7 T FVIVIIIHEREMED ACE [HEAITH V| NEENE & IENRE
PED ACE BREHI T L7256, TRt o sy ACE HEANTAMBATIED &
WE STV DT, filfk ACE FREIZEN TV D WTREMRN & 2 %, ULkDZ &
6 IF ACE IEMEDHIE D A Tid, RERO M EF-OIH 2 5 0 E D i
AATHY . EOFFD LA TH LTS TR, £ 2 TEEEDOHS)
AT 5720, H2HOFEREITO L& L,

AL O—FBIE, LLTICAR LI,

Sugimoto K, Fujii Y, Takubo I, Shiga T, Sunahara H, Aoki T and Orito K :

Pharmacodynamics of Alacepril in healthy cats

J Feline Med Surg. 2016 in press
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24 Mg ACETEMEILE TICH T 27 AT iy I &EZHT 2 MED
24t (FEREFEEH) 12501 T
FH1H HFrBIOHR

MR TT 47| (Angiotensin 1T : AR Ang 1) % #RINIERS-4
DL, MEA—@EIC EF32 10, Ang | BRIZIMEIH 25 & 2 &0
. Ang I 28R 38 L OWERE T CACE Ik W 7 Y47 >3 1T (Angiotensin
I : BUF Angll) (2284 S, 2 Ko Tl Z UG S SifE B 25 &k 2
T, 2D, ACEMLERZH LN LDEE L9 2 TAngl OEHEITH &
Angll ~DOZEHINILE SN D720, MED EFA N IH SN D, ZolfiFE EF ok
JE A9 S Z & T, ACE [HEAIOHEY FZH LN TE 2D TIERW L
E 2T,

AWFIETIX, M5 D ACE fEVERRE R & RER DKL) & OBt 2 iFH 2 Z
ExHWE L, ACE FEAIB G574, Ang 1 #% 512 XL 0 36 K OVMAEDS £ D &
AT L2 BIRET 2 2 & T EM ) Fa07eBlR7 6. ACE FHEFAID
Al 24T o 72,

2 EBRIGIE
(D PEE
FRRE, mitkds Geamikea X O b)) . IS - B X f
A, D oA, EREIC KD B ORD e TR B IR
P 10 B CREZHE 5 BH, ARREIEME 5 30, MUt T 17 LV IEA) 2 v,
WOFMRIL 22 W H-2m 5 A KHEIX2.66-3.77kg ThH -7z,
MR X Z N ENER Z & TEB TV, §1& 5 HITHERIATV FOKIZ A B
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oK & Uz, BREERTIE 8 BRELL Lo & 6 RFEI UL L ORIKZ1T > 7o, BRIFERT
1% 8 FEH LA Lot & 6 IR LA EoD#fik 21T o 72,

(2)  ACE FREHIO# G-

ACE [REAIFIRREIL, 5 LEiOFER L 0 | MiE ACE IEIEER K b & T
HoTe_XTFTEBEFTY NV ERMETCH-TT 72T IV EHANZ, XFTEF VU LZ
1.0mg/kg, 1 H 18], 777V /id3mgkg, 1 A 1[EIT, EHEL503AE 7 H
MORE®RG%1ToTc, SHLIZTTERBEEAREL, EA47 /LI 1/2tab, 1
H1E, 7 AHEORER G217, 3 B TiiEd L Ovhfadica g L=,

KGN 0 ZAF— " —FBR E L, SO GNEFILT 7 LITRE L, &3
F OBFELIT 1 E R ORFEWI M 23T 7=,

(3)  Ify& ACE i&EMEFLE R DM E
i ACE JEMPHESROMIEIL, ACE [RERIO K&K 24 RiElRE %2 H
I CEM L7z, FENSEROEFNCERIML 2TV, s ACE 1EMEFLE R 2 1| E

L7z, HEEFE 2=, F1E., F2HTREH L FELREEL Lz,

(4)  BLifnAYEDRE ORI E

WHE T CIRBESCAHRI R 2 EIC L > THRIZEEBR A LD Z BB LN
reic . BIREORIE TR T TIT o 7o, BIEITHEMEK G L0 24 K] 2L EFHIRE
22207 ATV, RERENR E 72 13 B R ICRE S 2 AL, JE N T VAT o —H
—Z N LCARY 7T 718 5 2 & T, Bl ol T o 72,

i £ @ # & 1% . Power Lab4/26 ( ADINSTRUMENTS) & Bridge Amp

( ADINSTRUMENTS ) % H W . 7 — ¥ O fi# #7 1% Lab Chart 7.3.5
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(ADINSTRUMENTS) % H\ /=, EEED )£ D F v — hX % Figure 21 (27~ L7z,
XD &5z, X Ang T 5B %0 HRAMIZ ER L, ZO®%ESCH e TRZ R
FTHAED 2 VX ZFED 7 — T 2R Uiz, WIETEE X, B 500 & FEMS B —
7 W OWGHERNILE , LRI T, DA%k e U, FIER O K&l & #5818 072 (A
i) HkDT,

FESOS N HEARE O A | FemlfilE% Peakl & L, “FEOHAIX 1 D H O

=% Peakl, 2 D H Omfi% Peak2 & L TRl 21T 72,

(5)  Angl D5

FIRA SRR E% . MENLZE L TND I EaiR L AN I (FIEHiZE T3)
RN G- L7,

Ang 1 ®HEITIBE DR Z 2512 20, 100, 500ng/kg & L 10 HE S IE
Bl 5 21To7-, BEAEIZET Iml UTICRD X O ICH R 21T 770
TNENOHEIZEBNT, K 2 B TEEHIRNE S 21TV, &5%IT4AHE
HK Iml THIF L 24T > 7o M EORGITHRIK 10 43 2L EORIFRE Z 3 TIT W,
MEREGREIOMEE THEIE L7 Z & 2R L, IROMBEOKR G- %21T o 72, I
MED 200mmHg #8252 %6 . £70IT8BA 5 2 B TRISNTGE . £ ORI

TRBRITHKT & Lz,

(6) MEHEHA
e XA D AMELZ ZNZ N OREM TH#Z L, ACE FHEHIC X 55+
MFOEE W Uiz, XFT BTV AREE T 787V VEECIE, I e O A fE
& fLiE ACE PRFER & OB A KD, MLiFH D ACE 1HHEFE R & FEEROFE) &
D BN 2 fRET L7,
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(7 #

Tl

1

HE ML PR EHEHERR 2 TRt Lz, MEFR X OVMA% D A EIXENZ okt
[ C—nEE D B ITEZITV, AEEPEO bW GE | ZHEILBHREZIT-
2o pAEIE 5% AR & & > THIEHHNCATE & LT, IUHESIMmED A i & ifiiE ACE
PH5E =R & O FHEEIX Pearson FHEAMRE D B3R DT,

%3 AR

(1) IE

ZNZENO Ang I &5 #EI2BIT DUGEN I XK OERBILEOR R L. £ b
D AME% Tablel9~22 |Z~9, 3REFI CHEZEITRO b h->7- (p>0.05),
FAESITHEKRFETH D, EOHRERIZBNTH —#EO KIS TH > 72, KH
B CITHEAMAE, mAETIETAEORIGCFTRD b AN & - 7,

iR Z & > Peakl DINLHEHIILE D24 Figure 22~24 127§, 3FEL BT,
AR Z & THIEMEICRE 2T 6 2E RO b,

(2) o\

D ORE R Z Table 23, 24 (275§, 3 BER] TLEUCAHEZITRED S e )
STz, Ang I G ERITIE, MmE EFICHE O BRI L - Tl om
BORT TR bITZH, BRI OIS G-Ri O LB REIE L7,

(3) Iy ACE JEMEFRE =R
FNFNOREDME ACE 5P % Table 25 (2., Ifij# ACE {&1EFHZE= % Table 26

R, RFBPFYARETT S8V LRE L i U CAE S /M TE ACE 15 MO
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ERRD B (p<0.05),

(4) AEHImE & g ACE B3R D FHES
F D ACE FRESIB 5-8E O IUHERA )£ & i ACE BRSO AHES % Figure
25~27 |9, MBEILICAEZRMEEITFE O bz -7 (p>0.05),

_|>
/UIH

=
ABIOEBRTIE, FERKISOIMENCOWNWTRFEB LY LEEL T T 7Y LEE

P

g

OINCHEAIRO b olz, EHIZ, 77 BREETHAESUSATIOER
K. ACE MEFZEE L TODHIZH 0 0vb B FERIGA 4 < il S ey @
(KDMFAE L, I ACE FHER & FEOFEDILT LB LRV Z VRS
72

ARl FEBRITIEE O ZANG I OBGEREOREEITo 20 10, Wk
DR LR L TH, MED LRSI RERENRBD NI, ZOHHBE LT
ORI IEDEV@MLE, RAA RO HRNES) Q@7 AT v 2K K, RAA
ROBEEZED R, ENEZ b,

R TVE DE il E DO SR TR G2 7 & 7' v <2 2(0.01mg/kg. IM), 7~
L V7 ¢ 2(0.0dmg/kg. IM), 77 % 2 > (Tmglkg, IM)TIT\W, EAE A Y 7 )LT
V. MEFFA 7 1 AR T 4+ —/1(0.3mglkg/min, CRI)TYT 5 T\ 5, ARFEER TITHTE S
FTHOT, AT 0R T 4+ —)v #iFfe A Y 7T o TIT o 1o, BEERFIC
WA Y TV T TIETRRER A S 5720 2 Ang 1 OFIEIERICE RS KIF
L7ZAREMER B 2 B D, S HIT, FEBRITHEE N TITo 727w, FERPICRIED
KRR o7, KREBRTIIA Y TVT OB ANREZ —EICRD, Ang T O
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24T > 723 RIROAR T I/ NP R L FEA ORI B2 KFE T 2 &
M BITND 2, 2D, FREEFR ORIEOZAL S REEE O 5340 O IRIER
RANCEELZ LT LEiEELE 2 b5,
ME, RAA RO HINZAE : HiIX 8L 1952 — 7 L35 2D MEDHN
@A FFo 10 b MY FEERICIED HRNEEH N H 5D & STl 102108 A5 ppd
PAGEEI OB KIZME D MED ERSCRAARDIEMEIZS HNE®ENH L & ST
%o AEIOEFTIL, EBRBIAARMERIC L > TR > T eizd, BNEH
IZ K 2 A REARRIEE D 2650 RAA SRIEVED ZEDFE LTo AIBEMERN B 2 b D,
T VT U ZEIR, RAA ROEAKRZE - B FTIE RAA RIZIIHERH D
LENTEY Y F2 AT U0d RAA RETEMALT 52 & CEE EH &
HOHN, A MRSTUAET A NAT B L IIRAHZ RAA R 280 L, IfE 2K
TEED, EBIT, =AMy Uid—maER 1 TYexa2%4 7 0L
TUiE 196 AT-1 Z AR DO FEERINHE] 17 Lo 7= RAA RN 2 A U 7= A8 P9 Rz H 3k
DT, & 2 WITIE MR 38T 2 /BN B v o MR Z 9%
R MBSO T &2 MERIERIC LY MED LA AZMZ 51EHR 5 %
108, ARl #E R B IR K 2 fE EFIHIC 23R Shig s o 7203, fiid
DFRVEAREDOFHNIITo TWRNWZ EE, 2O X ) IRAE U RNFAIEE
FHHENZ R 5 L W e ATBEPEIZ R E TE R0,

51T, B FTIZAT-1 &K, ACE, F~—TBITIZZIMEMNH 5 109110, AT-
1 ZREOSZFRIME I E T, B b A R L 2R EOREBRICEENRH L L &
TR Y s ACE @M MEITIIE F 72135 H O ACE IGTEIZH < BT 5 Z
EMINTNWG 14116, v —BEFZRILEMER & OBRE L ORFEIEH &
INEF RS TRV, Fv—BR T v IOFT oV ERERE N SR WT v

ATy NEAICHEGTOMETHD 2 L0, IIERED LN TN D
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WTH ACE IZIFMFEIZ L > TEHMENR B D & STV DA, i+ & OBE L
LN ESNTN WY, PLEDZ &b, AT1 25K, ACE, ¥~v—EDER
IZE > T, FEFAPRERSTWEZ & bE 2B,

ARFBRINTN S D DOHFFERADFAES D, 1 2 BICFH SIS ORIE Z Rl T
TIT272 2 & Th D, MEEIZ X 2 MATEIE~OREITRET STz AR
N D FEBRD RS %4 BIORE R EXIZT R L TW D 28I 2 TlidZavn, 2 2

BN cho7- 2 & Th D,

O /N

AREBRTIINTEBZ Y AR 7 787V ABEO MBI FEOME ORI
—EDMANTERD ST, MiE O ACE IEMELE R & FIERUSICHBILR® &
Nippole, TOZ END, MLF ACE BHER & FEERDO RN I LT L HAHE L
WZ EPoREnl, ZOHBE LT, EEZL D AT-1 ZBRDOFEHDERS,
ACE [HEAIOMBBITHEDO 2R ENE X b2, 3 TOEREIT
NP O
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FH3E BRI LDT VAT VB R, ACE, Fv—EDERIZHONT
FH1EH HRBIUCHM

5 2 fillZ B\ T ACE FHE =R & EEEOF AR LBl & LT, ik
DT VFTT v R (AT 2 FIR) DRSS, ACE REA O
ITHED AR ENE 2 b,

ZOTD, RETIHEKRIT & D AT1 255K, ACE, ¥~ —EDBsZARIC
OWTHRZIT) 2L 2 AME L, KBz FOT 7 Y OB TSI O

a7 o7,

5 3 T 2 fii & MR D IR 10 85 CREZEE 5 56, ASkEEME 5 50, #alls
fhF 7 KOBEA) 2 W e, MOFHIL 3% 3 W A-3 6 U H ., {KHEIX 2.70-
4.55kg Th oz, Iz ZN iR Z & TRE TV, MEHIEI & S D
1H2FEEL, BKIZARBKE L,

(2) El= TRt
211 £ ¥ illustraTM blood genomicPrep Mini Spin Kit (GE ~/V A7 7) %
FWTS 7 5 DNA Ofiti 217> 72, AT-1 &K, ACE, ¥~v—ED&KTs Y
VHEEROHEEZ B E LT 7 A ~—%i%EE L (Table 27~29), Polymerase
Chain Reaction (PCR)IZH\ 7=, PCR TlX DNA 7R U # 7 —¥(Z TaKaRa Ex
Taq (¥ 71 7 A XS EZFEH L, —~rH A 27 F7—Ii% My CyclerTM

Thermal Cycler (Bio-Rad) Z i L7z, 7 4 v — A F )VEXIKENT L 0 HEE % e
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72, MinElute Gel Extraction Kit (QIAGEN) Z{EH L. BHDO 2 Kin
DNA Ofii %47 -7, it L7 DNA |Z BigDye® Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems)# H\\\ T — 27 = A S %17V, ABI
PRISM 3130x1 Genetic Analyzer AWNTH A L7 F v —07 = RENT Z1T > 72,
NCBL 7 —#RX—ADRXaDyay Ny —I U AT =205 AT 1 5K
(NC_018731.2), ACE(NC_018736.2), F~—E(NC_018728.2) DiE{s 1Al %
V77 LrAE L, oy —27 = X EHRN D BioEdit % H\ Tl iREt

BiTo77,

553 IH AR
AT-1 Z7E, ACE, ¥~—BOHT 7 Y VB[RS & T X/ RSN

AT % 89 RIEHES|DOZERITRD b iginoTo,

=
JETIT AT1 28K, ACE DL UMD B 5 & ST 528 17, AHFJE T AT-
%

3

45

/:

1 ZR/IE, ACE, F~—TBIlIZRMHIIRO bnehoT-, 2O b, M1E
ACE JEMEMHER L EEOFGNEE L2 WHEA L LT, ZRRORHAEDER
X ACE FHEROMMBEBITIEOZER . (v Mo U ETO—EEZ/A R 8 Z0

L OFERI A L TV 5 ATREMEDNN B 2 B LTz,
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B H5IE NG
AEEBRCHE A L7 Tl AT-1 Z 818, ACE, ¥~—VBIZLBIMII2380 b
o, 5%1% ACE BLEROMMBITIEDOER L L Z DM DR FIZoVWT

I HLRDMF ATV TZWNWEE ZTWD,
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WA FERE

AMFFEITHE O HCM 38 LTV RCM D2 lrds K ONRIRORESL A2 AR & L, FriCH
W, WEHBIRICHER LIRFTE1T > 72,

2 mCIROEIIA LERBEEORIEEICRE L 5 R DKFTh D Z LA
HnElpole, ZOZENG TIRLBEIC X o TORHBERE 2068 KeHi £ 721X

/NI L T LU E O aREMEA VR STz, S HIZHO HCM Tl JERL TV
DATET TR IER LTV RWODIHIZE W TS, JRREMIH L JLiREEE MK
TLTWDZERHLNE 2Tz, ELEDIEROE FOFREIZ OV T H ARG
L7 b 2 A, LELEOILEMEEDIK NI A, £ 0B TIZ X > TIHIHT
HZENHLMNE ST, FT-, TDI TIIHRHETE 2o oREIX T % STE T
IIRHFTRETH Y . & OITHBOMEITOFHEIZHB VT H A TH 5 aTREMED R
Enie, LEDZ Enb | BEEOREEILZHCM OZWHIZLEARRI R TH D H D
O, DI EERT D2 LERH Y | BERETICHE S BWOTEICIZRA NS 5 = &
PRSI, DT, JBRE (BEE) DOA7g b3 STE (2 K D HLREREFHATN .
DAREEREN 72 & & DT B E 5 2 PR ETH D &2 b,

B 3ETIE, MOLARIREEOPTH LA ST\ 5 ACE FREIKICS
WTHRETZAT o7z, TIERNTFTEF I N = F FFVABLIOT 787V ZE
W, IfIE ACE IGHEMIERICAE R A2 ZEIEIH D b OO, & TORKR 5% BIT
7R1E ACE TEMEMGIR ISR Sz, L L6, i ACE THHEFLER &
AIERAELEERICRE SN DI & OMICITBEEIIRD bR hoT-, D
JRIK & LT AT-1 &R, ACE, ¥~—FOMOEKRMICBIT H2AMETH S &
G2 SETHEE L 72 b O D RFITFTER S 7z, ACE THMEFRE R & 3550 & D]
DEVIEWVIIAMWIE CTITMI S NPT 2 b, A% I LR DMETN LI
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ThHb, ZILET ACE HEAIOHEIZ, MG+ OFEA| DR ECIE ACE [HE
RPIBPUCHEIRE S N TWD N, RIFZEORE RS . ACE HEHIO A4S % A
B MEND D AR /RIE S iz,
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KRz A4 2 HDITH T2 0 | FAGZRY) 2 2EFR 5, AR 2 15 0 £ L 72 BRAT R S2ER
AR E AR R I gE s R R, NIRRT R LR
i, AETH CMRE TR EIRICRE R D OEE R LET,

THEWLEE £ L, AR FREZTREZRARZE R §AK
FLEEGRATICIEHTT 0 & & bIT, SRR L) WA S E L7 MAm R FERE
FHEREREE AR R TR REBRIR ., AT KR EREE AR ER E AR R
FHMIEE BAROT R NAEEANK, £ OMAFTER AR KIS0 &0
BLET,
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Table 1 [LHEEDOEENIL D Loa—NREEDELLIEE

Segment (mm) 120ppm 130ppm 140ppm 150ppm 160ppm 170ppm 180ppm  FHBHFREZ(r)

1 3.12+0.32 3.39+0.31 3.58+0.26 3.79+0.33 3.96+0.21 4.09+£0.20 4.24+0.22 0.80

2 3.13%+0.33 3.41+0.32 3.56+0.24 3.79%+0.31 3.96+0.25 4.14+0.28 4.28+£0.34 0.79

3 3.17+0.33 3.42+0.29 3.60+0.26 3.81%+0.32 3.96+0.24 4.11+0.27 4.24+0.33 0.79

4 3.194+0.31 3.44+0.30 3.621+0.29 3.8410.32 4.03£0.23 4.12+0.29 4.28+0.39 0.79

5 3.08+0.40 3.30*+0.35 3.51+0.35 3.66+0.31 3.90+0.24 4.03%0.21 4.34+0.12 0.80

6 3.13+0.39 3.34+0.37 3.72+0.04 3.90+0.10 4.09%+0.18 4.23%+0.25 4.421+0.27 0.78

7 3.23+0.33 3.39+0.36 3.58+0.31 3.78+0.27 3.94+0.21 4.0940.16 4.30%0.22 0.76

8 3.23+0.34 3.36+0.36 3.57%+0.30 3.77x0.24  3.91%0.17 4.07x0.17 4.231+0.16 0.75
LVIDd (mm) 1554+1.38 1558+*x1.38 15.34*+1.14 15.04%+1.14 1489x1.10 14.73*x1.16 14.34+1.02 -0.33
LVIDs (mm) 11.16+1.13 10.68%x=1.00 10.47£x1.00 10.23*+0.78 10.08%+0.69 9.50+0.58 9.03x0.67 -0.60
FS (%) 28.23+4.23 31.18%+6.02 31.65%x5.79 31.82+4.24 32.18+429 3514+6.02 36.92+3.73 0.43

LVIDd: 210 EHRsR R EARRERE . LVIDs: T ZEUNFERBANBERE ., FS: B ERNEEHEER



Table 2 DB OEBEYNIIAMEDELL

HR 120ppm  130ppm 140ppm 150ppm 160ppm 170ppm  180ppm

SBP

(mmHg) 87.7£19.8 91.3+20.2 92.9+17.9 82.3+16.1 87.8+20.7 87.4+13.8 82.9+13.6

HR: )83k, SBP: fx KUNHsHA M £



Table 3 IEMEE. S-HCMEE, D-HCMEEDMH:RI ., 4Elh . (AE . JE

IRH IEEH S-HCM# D-HCM# P {&
# 13 17 5
R (/) 5/8 6/11 2/3 > 0.05
=3 (nR) 39.2+36.4 38.9+31.4 45.6+17.2 > (0.05
el 7-110 6 - 108 24 - 73
RE (kg) 3.92+0.83 3.97+191 4.08+1.10 > 0.05
miE (BE) Norwegian Forest Cat(2) Scottish Fold (4) Scottish Fold 1
Domestic Shorthair(11)  American Shorthair(3) American Shorthair 1
Maine Coon(1) Maine Coon 1
Exotic Shorthair (1) Domestic Shorthair 2
Ragamuffin (1)

Norwegian Forest Cat(1)
American Curl (1)
Domestic Shorthair (5)

S-HCM## : [REERE K Ef. D-HCME:: £ B £ IR K



Table 4 IEE#EE. S-HCMEE. D-HCMEED [Hroa—fER

"B IEEH S-HCM# D-HCM# P {&
LVIDd (cm) 1.60+0.10 1.431+0.20* 1.40%0.20* 0.007
I\VVSd (cm) 0.40£0.03 0.62+0.05**  0.73+£0.06**7 <0.001
LVFWd (cm) 0.40%0.04 0.44+0.05* 0.65+0.08**7 < 0.001
FS (%) 40.7x£7.5 60.31+10.2** 60.1+10.9**  0.002
LA/A0 1.21+0.14 1.22+0.10 1.23£0.11 <0.05
aortic flow of high velocity (m/sec) 0.98+0.20 3.22+1.05** 290+1.26** <0.001
HR (bpm) 165139 17829 168410 <0.05

CEERELERLTEEZHY (P<0.05),* : EEFHELRLTEEZHY (P<0.01), : S-HCMEFELERLTAEZSHY (P<0.01)

S-HCMEE: thfREEfE K& . D-HCME:: £ B MR REE. LVIDd: &0 EVhEREARNMER . IVSA: D E P EILEREAEEE .
LVFWd: £ 0EBHEBILERIEE., FS: EDERNFREHBER. LA/Ac: EDE- KEIARLE . HR:(OE%K



Table 5 IEFEREE, S-HCMEE, D-HCMBEEDTDI#E 5

I5H IEHE# S-HCM# D-HCM#¥ P {i
S’ (EEHEEED) cm/sec 7.30+0.70 7.38+0.89 7.42+0.98 > 0.05
S’ (PFREEEID) cm/sec 7.12+0.66 7.33+0.54 7.00+1.18 > 0.05
E’ (BHEf) cm/sec 8.70+1.88 8.78+2.02 8.73+1.17 >0.05
E’ (hPfmEE@I) cm/sec 6.95+1.05 6.90£0.99 7.00%+0.71 > 0.05

TDI: #8#F 7%, S-HCMEE : hiREEfE KEE. D-HCMEE : £ BB K £



Table 6 TEFEE. S-HCMEE, D-HCMEEDSTE (Global) #& 8

IRE IERE# S-HCM# D-HCME P {i&
SC % -23.2+3.8 -22.5+3.0 -23.0%3.3 > (0.05
SrCs /sec -3.39+0.69 -3.32+0.47 -3.23+0.77 > 0.05
SrCe /sec 3.83%x0.61 3.51%0.66 3.66+0.78 > 0.05
SR % 47.4+8.6 49.2+10.0 455+8.1 > (0.05
SrRs /sec 3.46+0.40 3.23+0.48 3.33+0.50 > 0.05
SrRe /sec -3.17%+0.59 -3.26x0.75 -3.36+0.45 > 0.05
SL % -25.94+3.3 -23.2%+2.9 -23.5+3.1 > (0.05
SrLs /sec -3.74%+=0.79 -3.36+0.56 -3.49+0.57 > 0.05
SrLe /sec 5.07+0.96 3.34+0.49** 3.30£0.39** < 0.001

o ERBLLEBRLTEEZHY (P<0.01)

S-HCM# : thfmEERR K&, D-HCMEE : £ EMEAE K #£. SC: Circumferential i KX U g #A Strain.

SrCs: CircumferentialR & #AStrain rate. SrCe: Circumferential{li 5k B #iStrain rate, SR : Radial& K YR HEHAStrain.
SrRs: Radial Y% #f& #Strain rate. SrRe: Radial#h5& F #AStrain rate. SL : Longitudinal & X 4% #&H#A Strain.

SrLs: Longitudinal i #ig #AStrain rate, SrLe : Longitudinal$i 3k & #AStrain rate



Table 7 EEE#E. S-HCMEE, D-HCMEED Circumferential 5[ DSTE (431H) A& H

SC (%) AntSept -24.7x£3.5 -21.9%5.1 -24.4+55 > 0.05
Ant -25.91+4.0 -24.9+3.3 -27.1%+6.3 > (0.05

Lat -21.6x3.1 -204+3.5 -19.5%+45 > (0.05

Post -21.4+3.0 -21.3%x4.1 -23.6%x4.9 > (0.05

Inf -20.7x4.1 -22.1%+4.6 -19.0%£5.6 > (0.05

Sept -25.91+4.1 -23.9x5.0 -24.0%+3.9 > 0.05

SrCs(1/sec) AntSept -3.90+0.33 -4,04+0.35 -3.60+0.45 >0.05
Ant -3.42+0.45 -3.72x+0.44 -3.77x=0.52 > (0.05

Lat -3.32+0.40 -2.80%0.30 -2.95+0.40 > 0.05

Post -3.38+0.38 -2.90%0.29 -2.75%0.32 > 0.05

Inf -2.73%+0.36 -2.96%+0.37 -3.03%+0.49 > (0.05

Sept -3.56+0.41 -3.56+0.40 -3.27%x0.41 > 0.05

SrCe(1/sec) AntSept 3.92+0.45 3.21%+0.31 3.41+0.44 > (0.05
Ant 3.940.44 3.6940.40 3.95+0.44 > (0.05

Lat 3.64+0.36 3.43%0.26 3.68+0.34 > 0.05

Post 3.89+0.45 3.81%+0.39 3.72%+0.40 > 0.05

Inf 3.73%£0.29 3.50%+0.41 3.56+039 > (0.05

Sept 3.86+0.35 3.43+0.29 3.59+0.29 > (.05

S-HCME:: thREXE K&, D-HCMEE: 2 B14RE K F$. SC: Circumferential &% KX Y #E £ Strain.

SrCs: Circumferential¥ & #AStrain rate. SrCe: Circumferential#s 5k B #AStrain rate



Table 8 IEE#E. S-HCMEE., D-HCMEE D Radial F A DSTE (4318 #&% 5

HH pal] 1EFRE S-HCM#E D-HCMZE# P iE

SR (%) AntSept 40.11+8.8 47.7+10.0 42375 > 0.05
Ant 44.11+6.9 43.11+9.9 41.4+7.1 > 0.05

Lat 43.5%+9.0 49.3+10.9 45.11+6.5 > 0.05

Post 50.1+6.9 50.1+8.8 46.21+9.9 > 0.05

Inf 53.9+7.8 51.5+10.1 47.5%8.6 > 0.05

Sept 52.3+7.9 52.8+8.9 50.0+10.5 > 0.05

SrRs(1/sec) AntSept 3.53+0.44 3.26+0.39 3.29+0.40 > 0.05
Ant 3.50%0.35 3.18+0.45 3.58+0.45 > 0.05

Lat 3.43%0.40 3.15+0.33 3.28+0.50 > 0.05

Post 3.30£0.29 3.22+0.40 3.26x0.55 > 0.05

Inf 3.56+0.38 3.30£0.32 3.28+0.60 > 0.05

Sept 3.45+0.34 3.31+0.29 3.194+0.59 > 0.05

SrRe(1/sec) AntSept -3.11+0.39 -3.13+0.50 -3.34+0.45 > 0.05
Ant -3.04+0.50 -3.09+0.65 -3.34£0.57 > 0.05

Lat -3.32+0.43 -3.39+0.41 -3.471x0.45 > 0.05

Post -3.18+0.33 -3.27+0.66 -3.30£0.42 > 0.05

Inf -3.14+0.40 -3.31+0.48 -3.35£0.51 > 0.05

Sept -3.26+0.38 -3.31+0.57 -3.36+£0.41 > 0.05

S-HCME: : himEEfE KEE. D-HCMEE : £ B4R KEE. SR:
SrRe: Radial¥i 53 & #f Strain rate

Radialfx KU #E#AStrain. SrRs: Radial X #E #AStrain rate.



Table 9 EH#. S-HCMEE., D-HCMEED Londitudinal 51 DOSTE (43 1H]) 75 5%

HE S 1E R S-HCMit D-HCMEE P {E
SL (%) basSept -24.3+4.1 -23.3*£5.1 -23.5+6.9 > 0.05
midSept -26.6 3.5 -24.9+4.1 -25.4+4.3 > 0.05
apSept -26.3+3.5 -26.2 3.7 -27.2+2.0 > 0.05
apLat -28.013.9 -25.6 145 -25.1+2.9 > 0.05
midLat -22.6+3.2 -215+t34 -21.1+3.6 > 0.05
basL at -19.84.0 -17.9+3.4 -18.6 +3.9 > (0.05
SrLs(1/sec) basSept -3.20%+0.92 -3.10+0.68 -3.00+1.64 > 0.05
midSept -3.65+0.70 -3.42+0.55 -3.32+£0.72 > 0.05
apSept -4.10£0.36 -3.780.67 -4.12+0.54 > 0.05
apLat -4.00+0.36 -3.80£0.78 -4.15+0.56 > 0.05
midLat -3.27+0.59 -3.18+0.72 -3.24+0.58 > 0.05
basLat -2.78+0.71 -2.89+0.69 -3.12+0.39 > 0.05
SrLe (1/sec) basSept 4.02+1.15 2.63+0.76** 2.65+0.67* 0.001
midSept 4.66+0.96 3.05+0.70** 3.39+0.56* <0.001
apSept 6.22+1.07 4.04+0.83** 3.77+0.38** <0.001
apLat 6.28+1.13 4,16 +1.04** 3.90+0.27** <0.001
midLat 4.94+1.46 3.37+0.76** 3.563+0.52* 0.002
basL at 4.49+1.47 2.78+0.64** 3.05+0.63* <0.001

* L IEREBELERLTEEEHY(P<0.05), **: EEHLLBRLTHEEEHY(P<0.01)

S-HCMEE: rfmEERR K#E. D-HCMEE : £ E A KB, SL: Longitudinal & K4 #EHAStrain,
SrLs: Longitudinal i #ig #AStrain rate, SrLe: Longitudinal$i 5k & A Strain rate



Table 10 STE (Global) D EH NHE=E

18 H CV (%)
SC 7.99
SrCs 5.23
SrCe 5.58
SR 8.89
SrRs 3.52
SrRe 3.89
SL 4.98
SrLs 3.55
SrLe 4.40

CVRIE&ERERZE. SC: Circumferential i K UX#&#AStrain, SrCs: Circumferentiaf g &#AStrain rate.

SrCe: Circumferential#fi5& B £ Strain rate. SR : Radial& KUNHE#AStrain, SrRs: Radiall¥ & #AStrain rate.
SrRe: Radial{h 3k #AStrain rate. SL: Longitudinal & K 4Rifg & Strain. SrLs: Longitudinal {%iffg # Strain rate.
SrLe: Longitudinal{i: 5k & #AStrain rate



Table 11 FFEACEREHIXE5EDOMBACEFEEMAF R

MmFACEZEEMRAE

Benazepril

Enalapril

Alacepril

B = P E 3 (%)
1265EIRAEE (%)
2485 B & HE 2 (%)
72512 R E 2 (%)

BEAERTERRE (h)

98.1 (95.6 - 99.5)
83.8 (76.1 - 89.8)
70.2 (66.0 - 73.6)
39.1 (27.8 - 50.8)

2.0 (2.0)

70.9 (76.8 - 59.3)
64.5 (58.4 - 71.9)
55.2 (50.9 - 62.2)
28.5 (22.3 - 38.7)

3.0 (2.0-4.0)

97.1 (93.6-99.2)
52.4 (43.1-61.4)
44.7 (38.2-52.5)
20.4 (9.7-27.2)

2.0 (2.0)




Table 12 RIZEACEEEFI1% 5% DO ULHERIME D Z & (mmHg)

”55(%“*"“" 0 2 4 6 8 12 24 36 48 72

Benazepril 153.5+£3.8 136.2*x7.6 130.5%£58 142.0%55 1253*x4.7 136.2%7.7 131.3*x44 137.7£6.6 133.2*54 131.3*6.4

Enalapril 143.3+94  1472+40 1447%+98 131.7%+83 1342*x7.6 1385=*114 1355%+9.7 138.2+10.7 1375*7.8 140.3*7.8

Alacepril 151.2+11.7 148.0+£8.8 138.0*84 140.2+10.0 143.7%+7.8 138.3*x10.0 124.2+8.1 1353*45 132.3%6.7 137.7x7.7




Table 13 Ang I ¥ &5 #& DO UNiEAME D ZE &)

Ang I 58(ng/kg) 20 100 500 20 100 500 20 100 500

#5RMME (mmHg) 81.6+£3.3 85.3%3.9 81.4%+2.2 819+4.7 822+4.6 81.0+3.8 81.8+t54 82.8%+4.8 78.3+47
(1 7E FHER) (10/10)  (10/10) (7/10) (10/10)  (10/10) (9/10) (10/10) (10/10) (8/10)

Peak 1 (mmHg) 101.7£6.5124.5%+9.7136.1+7.2 91.9%5.7 109.4+6.8130.6£6.6 91.0*+7.4 114.8+11.3 123.5%7.7

(GBI E BE %K) (10/10)  (10/10)  (7/10)  (10/10)  (10/10)  (9/10)  (10/10)  (10/10)  (8/10)
Peak 2(mmHg)  140%+15 225+6.5 143+6.0 203 142+6.3 147.2+14.1 143.4+6.5
(GRIE 55 %K) (3/10)  (3/10)  (7/10) (1/10)  (7/10) (5/10) (5/10)
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Table 14 Ang I ¥ 5% O HLEEAM T D E &Y

Ang I 58 (ng/kg) 20 100 500 20 100 500 20 100 500

B ERIME (mmHg) 49.3+24 51.7+23 47.4+13 48.7+4.6 485+3.4 46.8+35 51.2+55 49.6+50 46.5+45
(I BEER) (10/10)  (10/10)  (7/10)  (10/10)  (10/10)  (9/10)  (10/10)  (10/10)  (8/10)

Peak 1(mmHg) 68.9+6.4 89.9+8.0 106.1*+5.7 60.1+6.2 76.3*6.6 99.4*6.2 59.7x7.8 79.0x9.6 91.9%5.6

(GRITEBEZY) (10/10)  (10/10)  (7/10)  (10/10)  (10/10)  (9/10)  (10/10)  (10/10)  (8/10)
Peak 2(mmHg)  103.3%+1.3150.0+4.1105.3+5.2 142  106.8+5.3 104.3+8.4 102+4.4
(RIFEEEZR) (3/10) (3/10) (7/10) (1/10) (7/10) (5/10) (5/10)
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Table 15 Ang I I 5# D UNHEIAMTE DAE

Ang I 58 (ng/kg) 20 100 500 20 100 500 20 100 500

Peak 1 AfE (mmHg) 20.1%6.1 39.2+10.3 54.7+5.9 10.0£4.1 27.2+6.7 49.6+55 9.2+27 32.0%x9.3 45.3+6.4

Peak 2 AfE (mmHg) 60.0%+2.5 145.7+4.5 61.9+4.4 133 60.0%5.2 63.8+12.4 63.4%x7.6
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Table 16 Ang I &5 DILEHIMEDAE

Ang I 58 (ng/kg) 20 100 500 20 100 500 20 100 500

Peak 1 AfE (mmHg) 19.6+5.6 38.2+7.5 41.1+9.7 11.4+42 27.8%56 47.4%+6.6 85+3.2 29.4+6.8 36.3+6.8

Peak 2 AfE (mmHg) 52.0%+2.0 97.3+2.3 57.9%5.0 98 57.9+4.6 52.5*6.2 50.5%3.5
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Table 17 Ang I ¥ 5 DIMEA D EE)

Ang I 58 (ng/kg) 20 100 500 20 100 500 20 100 500

B ERNDIEZ (bpm) 112.5+6.7 112.5+3.4112.5+3.3121.7+2.2120.5+4.2117.5+6.1 119.1+10.2 120.5+8.3115.4+8.5

Peak 1 (bpm) 109.9+4.7108.2+3.5102.2+7.1119.0£3.0117.3+3.1 113.5+4.51189+11.1 117.7%=7.1107.0%£7.0

Peak 2 (bpm) 103.0%=6.5103.8+6.8101.0%2.5 107.8%+5.5103.8%5.0 112.4+6.5101.2+8.2




Table 18 Ang I 25 & D ILEMDAE

Ang I 58 (ng/kg) 20 100 500 20 100 500 20 100 500

Peak 1 AfE (bpm) 1.3+05 42%+29 93+06 28%+0.6 33x05 40x20 03%£03 27x09 85%28

Peak 2 AfE (bpm) 9.0+1.4 95%x15 10.5+0.7 13.8+1.8 14.0x2.5 8.0x15 144+*14
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Table 19 {EAZ LD R FEACEEZFFIIR 5 RN MBEACEEMHEEE (%)

& %5 - Alacepril

Catl 89.5 46.8
Cat 2 73.2 50.9
Cat 3 45.9 36.3
Cat4 26.3 54.8
Cat 5 30.7 54.8
Cat 6 43.9 43.9
Cat 7 78.6 24.9
Cat 8 81.1 32.5
Cat 9 63.7 13.8

Cat 10 59.3 5.1
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