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il LTHER®BRES 2172 %

M#E L= EHRERIAZHAKET, T V9471 - 1
BEIXRIA DCCHET, 7TVFIFA 77U Y RBREWFIRIABRBME T
WE L o

8 3 B MR

HEtiE, Mann-WhitnyBREZ2 TV, fEHREIFE5% LT

uh

Eho THBELL, EEATLEOMEMIT M £ 4R

EZETHRL, TOMEIPFHELEERETERL 2,

8 2 M % B
£ 1 H FALETNVERMKZ O ME N E@E
1.0 & 0 M &
RXBIUTHICBT S, BERALEFTVAERM» S FK %58
Mich 72327 LA M) -2 702 NmW0E IR
i, Fig. 15-23WKRTEY THL, X -MHM&dIHHEI
hImERAEABICLEAL., WZI0BUAEEHEICEET 3

wmERL
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ﬁmﬁvVF%$§%7W%¢&&5ﬁE0ﬂRfﬁ Eix, ®
AEETNVIAFERMMEELEL 58 & D ITHE (p<0.05) |
W% R LT (Tab1e29\ Fig. 24-25) o KXD5H
BB AEE T NVERAG oW HEMMDEIIF1I23.4 %
8. 4mmHg, AL T 7 NVAERZ O M E X 148.3 £
17.6mmHgT & 1), 20l EZEIXTFH T24.9mmHgT & o
7z (Table 31)

T, MICBVWTHYEARAEE T VEREZS A B O H Y M
Fix,. BAEEFVAERMMELLEL T4 L b ICHE
(p<0.05) = M % R L7 (Table 30. Fig. 26-27) o
W4 BT 2EREE T VAR OWHY ME T
115.0+13.9mmHg, AL E FNVAERZOWHY M E
160.4 £ 13.3mmHg T & b . Z o i £ % & F H T
45 .4mmHegC » o 72, (Table 32) .

2. F ¥ MmE

2B LUOBIIBITAIAEREE T VHERB D> S F %580
ChAFHMEOHERIZ, Fig., 15-23IZR_FT@EH Th
e K -MEDICHBEIY MEFTABICERL., HHHE1O
HLULRICEETAHE@MEZRL 2,
REEBVWTHEAEETNVIERGESEE O WHEWmME X, B
AeE FNVERAMEEHEBEL TSR EDITHE (p<0.05) I
mMEAEAR LA (Table 29, Fig. 24-25) , X548 I

BUAAZEAEETTNVHERTOFEHMEIIXIL.6+ 4.1 mmHg,
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FTFArAEE7TNVAFEREOFEHMAEIX113.5+14.0mmHgT &
D, TOMEZEFHT21.9mmHgTH o7 (Table 31)
T MBI FAReE T V/ERKSEE O Y M
Eix. BEAE2E T NVAERMMEEEERL T40 & B ITHE
(p<0.05) I H M %2 R LA (Table 30, Fig. 26-27)
MOA4B BT LI2EFEAELEETNVAERBMOFHMEIFZI2. 2+
13.6mmHg, A EETFTNVIERBEOFHIMEIZT1I34.2 %
12.6mmHgT » ), 0O MmEZEZIFTFH T42.0mmHgT & -
7o (Table 32) o

3 .90 ok M mJE
ABLUBIIBY2EARESESTVIERID» S FE R %58 MH
b AR NEOHRIZ, Fig. 15-23KX R T @D T
HhHo K -WEdHBLYOMERXIEABICLER L., MifF B
0B BRICRET 28 %ERL L,
RKIZBWTHESSEE T VAERESE B o &M mE X, ¥
REEFVERMMEELBL T5H &b I0HET (p<0.05) I
HMEERLZ (Table 29, Fig. 24-25) o KXo5H#iC
B AHEREETNVAAERB OIL®ELNIMDEIXZ74.6 %
3.4mmHg, BAEE T VHEBRBZOWEY M E X 93.8 %
11.7mmHgT D . TOMEZEIETFH T19.2mmHgT b -
7= (Table 31) o

F . BBV TLBREE S VIR E5EE o ILE N o
Fix, BT 7 VAFAEMNMEELEL 48 &b IicF B

18



(p<0.05) &M /R L7 (Table 30, Fig. 26-27) o
WOAP BT L2EFAAEETNV/AERMOILKERMIMIEELT76.4
+12.4mmHg, EAEETFNVIERE O FEPMEIXL113.7
+8.8mmHgT H ), Zom/E ZiXF¥H T37.3mmHgT & o

(Table 32) &

o

% 2 H BFAEETTITNVERMGBZONMBELERAETR
1. M P REE%E (BUN) |
ARIWZCBIWYABUNOOD FH@EET, BFRAELE FTIVHERBMT
10.0 £3.3mg/dl, AR &€ 7 NVIEERHET30.8 %
18.Tmg/dl 2R L., BALEFVAERBIITFARELE 70
ER A I L CTAHE (p<005) I EME R L& (Table
33, Fig. 28) o WMiZBWYA2BUNODEHMHEIZ., TR 4 E
PR T25.7+8. 5mg/dl, BALEFVERHET
37.56.9mg/dlZRL . BFALEETVHERBEEIFTFRE
EFNVERMICHEBRLTAEZRA LD bR 2 o720 D
DHEMEERLE (Table 34, Fig. 29) .

o . s VT F=Y (Cr)

XIZBTB2CrDFHERT, ERAEEFTVIAERE T0.9 +
0.3meg/dl. fERZE T3.1£0.9meg/dlZ2FRL. BEARALEF
VR BREREE FVERMICEBE L TAHE (p<005) 12 &
&R L7 (Table 33, Fig. 28) ., MicB I 2Cro
THMEIE ., FEALEETVERMT1.2+0.3mg/dl, BAF

EEFNVAERET2.220.5mg/dl2FL. R4 EFN
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ERBRIEAAEZE T VAERMICLE LTHE (p<005) 2 &
%E R L7Z (Table 34, Fig. 29) o

3.7 vy F=rvs)r7s5 A (CCr)
fo:isbn‘%ccr@?i@ﬁci\ FARAEE FIVAEREI T2 .4+
0.5ml/min/kg, fF % T1.0+ 0.3ml/min/kg® 7/x L .
ER R BIFRAMICHEEL CTHE (p<005) 12 K H = R L &
(Table 33, Fig. 28) o MIZBITACCrDFH ik,
EAEEFTVAERM T2.120.4ml/min/kg., B ARAEL E
FUVER#%T1.320.3ml/min/kg® /R L. HHE (p<0.05)
W 2R L7~ (Table 34, Fig. 29) o

# 3 H Vv -7ryIVAFFr - TNVIFAFUOUYZO

i % fE

1.Mm%E L =K

RKROEHEF (n=11) BT 2MmHEL = viFEMHIZ.9 +
0.7ng/ml/hr ., B XX £ T 5 )V (n=4) TIiX 6.0 +
1.8ng/ml/hrTh Y, AT TV EERICHE LT
5 B ’(p<o.05) HmMER L7 (Table 35, Fig. 30) .
zﬁﬁ@iE”‘éi’% (n=11) KB 2MmM¥FEL=vyErEIT1.1+
0.5ng/ml/hr, A L2 ® F )V (n=3) Tt 14.5 +
5.6ng/ml/hrTH N, FRELEFTNVIIEEMICHE LT
HE (p<005) K®MZARL7”Z (Table 36, Fig. 31) o

Q.7 v IVF T YU e

KXOEHHN (n=11) WBWBF 27> Y 457>y I
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2 411.83+294.0pg/ml, A4« €7 WV (n=4) T
7355.0+£705.5pg/mlTHH., BAEETIVIEIEHEH
CHBE L THE (p<005) % ME %2R LA (Table 35,

Fig. 30) o

W
X
Pt
RE
¥

WoOEHP (n=11) BT B 7 v I F 7 i3
i1546.1+262.4pg/ml, HE A &2 €7 WV (n=3) TIX
21753.3+4290.3pg/ml1THbH,. BAELETNVIEIEF
Pliz kB L CTHE (p<0.05) CHME %2 R L7Z (Table 36 .
Fig. 31) o

3.7 v VAT YN RE

ADODEFEH (n=11) BT 27y I 470y vyI1RE
1$111.0+143.2pg/ml, AL EF WV (n=4) TII
3215.5+£921.1pg/m1THDH., BTAEETFTIVIEFEIEFH
LB LTHE (p<005) X ®EM 2 /R L7 (Table 35,
Fig. 30) o

WoE®EE (n=11) BT A7y IF 57y 20 ke
3194.5+190.9pg/ml, AL T F )WV (n=3) T
12916.7+x2282.7pg/m1THhHh, TFRELEFNVIEIEF
iz kB LTHEE (p<005) IHMEERLAL (Table 36,
Fig. 31) o

4.7V EFRATFH VIRE

FOEFEH (n=11) BT B27VFAFoviEEIX2. 5

+ 2. 2ngl/dl . AL £ F WV (n=4) T it 248.0 +
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98.9ng/dlTdhH, BRALEFTVIFIEFEHITHBELTAH
B (p<0.05) KW 2R LA (Table 35, Fig. 30) o

WOEHEB (n=11) BT BT IV FATUOVYBEIZL 4
+ 2. 5ng/dl . A& E F WV (n=3) TIk30.0 =%
20.2ng/dlTHDH ., FAReE T NVIFIEFRAICHEEKLTEH

T (p<005) I Em A AL (Table 36, Fig. 31) o

8 3 NI
REEBLUBMA4E B W TERBIIAFTMBEZ., £F 0
FoHREMEBLTEAKE —H2BEEZLTHEREL ZBER
EEFVERAVWT, BAL2EFVAERMAZEOME B L O
BUN,. Cr, CCroZEWMrMRFLILER, RoBFERL=EF
W TIEBUN, CrOLABLUFCCroETE, MEMDOE
B O (p<005) 2 LA MPRE DO N, T, HOFEALRAELEFTIN
TiFCro LA, CCrD IR T LMEMMDAE (p<0.05) %2 + F
HEBEDO LRI,

AXOEFH (n=11) EHEFRELEFNV (n=4) IZ20W T

\/

T v IEE., T IR

\M

m#EL=vEHE. 7 ¥

oo
<

viRETZEBRELAZKFR, I

Nt
O

vUyINBE,. 7TV FA

I

\/

—vEWN. TVYIVA TV IRE, T VAT Y
mEg, TWVFFATOVYVREOIRTIZBVWT, BFR£LEF
)V'C“iiiEﬁWKtbi&L’Cﬁ% (p<0.05) L:g,ﬁg‘%ﬁ?\-l/ﬁ:oz&.

DE¥H (n=11) LHFARLEFTNV (n=3) IZBw T H E
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AEETFVTHREFEMICEBRLCOEL = EH, 7Y
Y r v v vIRE, TYVFF I RE, TV EFXT
O YikRBEIZAE (<005 ICHMBEERL Z

SO ERL, EABLIUMBMIIBY TEHEREEIILL o THHR
mIMETERT LI EFHL 2SN, TOERARBFICTHE
Vv -7 vV FFr vy -7 WVWERXATFTU YEPESLCT

WwWhHbyHDEEZLN,
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BN E BR2ETFVEHTET v VAT VY RRE
FEEEOHES

EBBOIZERLEZTFAET T VO X - MiZBW THIME
HREETHIIEPNHELIPIIRE o2 P b, 2TOMEO®DLE
RErvorv.7r ¥t rFrryry-THWFATOYFROMBEAENKE
PELIERHTAENT, BMEEEBRLLELBTAE T TV
I LU T OEREZAIT - o

£ LE FEBMHBE L L FICT K

£ 1H H#ADHY

EBRICE, SN ELRKECEFRLLZFTEAEET NV TMLE
ODELEAVPHERESNLEKET .S ~13.0kg D MR LK. H
BH - M 3 BA (No.1~No.4)_:rsotU‘wﬁ2.3~2.8kg@;ﬁs
fi . M3 8 (No.5 ~No.7) AL~ (Table
37) o MAFMHRBITE LR —& Lo

& 2 0 EEBHE

7

ag

ME*»REL-BFAEET T VOOENFREL 2B A%
gy brtu—-—w (—1H) &L, ZOHBTHBICbD 2 o TT
VG T Y VERBEMBEEE (ACEI) ThHhAHIZF 5 7
g (L= =2"™™M M WE) *1mg/kg 1 H1E, &
OS5 Lite T T 727V NVoBEBEMITZ—FELT,

EBRMHEPRERL TRNHEHPOE. FHOEL2 S 0K

24



B mMEOWE #F v, /- —-1HBLOTHHIZKEMZE
fTv, My omELr=vE®., 7947 1 - I
TVIFATFTOYBEZWEL o

% 3 HEH®

MEOLEGH I T 5% HEHE. Bartlett®R E I X 5 5 #
70

i

S DOH ., Kruskal-WallisMEZ2 Bw, FEEN

SN Al ScheffeE 24T o7 B, BHRF|IETS %

-

LDTAboTHEEZELLE, AAomEWNEMITT T
¥+ EAERETER L -,
F Lo v-TryrVFFrryyryo-T M REATFOYRIIBIUT

5% i I Mann-Whitney®RZE %2147 2 72,

g1 H 7TV A Ty vEBRBERETFERS N TS
BARAEETNVOIMIERED
1.0 A& 00 E
BMAREETFTNVROA4PICBVWTI Yo - (—1H) &
g LT+ I 7 NVEERTHMBMICD 20 IUHE M E i
HEHE (p005) WHE T L., BET7THEHBOMEZIET10.0 ~
26.7mmHgT & o7, (Table 38, Fig. 32-35)
BARALETNVHONO.6, 7T ary ru - (~10H)
CHBLTEZT 77 VEEIHEBEID, No.5IllBWT

3 7 NVEE2IZHBIDWHEN LE 28 & (p<0.05)

25



WETL., X780 MF£1218.8~45.6mmHgT & o

(Table 41, Fig. 36-38) o

o

2. % mE

EAELEEF NV ARAONOG.1 ~3D3IPIT BV TIEa ¥ o
-V (—1H) ChEBLTHEERTHMIZD 20 FHME
THEE (p<005) WWE T L., FOMEZIE11.5~19.3 mmHg
THholo NodiZBWTHIEE4HEBEZEWTFHME
A B (p<005) W& T L. %E7HEIZIFZ X oMmEZE?D
11.2mmHgk % o7 (Table 39. Fig. 32-35) o
MRELEEFVHNONG.6, 7T ar +bo - (—1H)
B LTS T NVEEIHEID, No.5IZBWT
s 7Y vERE2HE LD P MEFAE (p<0.05) <
BT L, #F7HEOMEZIZ18.3~40.8mmHgT dH o 7=
(Table 42, Fig. 36-38)

3. 9L ok U M =
BMALETFTNVRONoL~3D3IPITBWVWTIE Ty -
(—18) B L THRERTHBICDL 20 Kk M mE
HE (p<005) KT L. ZOMmMEZFE9.1~15.1mmHgT
Holro No.4IZBWTHHEEAI4HEHZBWTIENME
A B (p<005) WKWHE T L., FE7T7HHEICWEF % omE £
12.8mmHgé %2 o720 (Table 40, Fig. 32-35) o,
%xmzi\{e?wzﬁ@No.e\7rwi:zybu—-n/(—-1El)

B LTI T T NVHEEIBBLID, No.5IiZBWnT
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BT+ 57y Lo B LY ILEMME»AEE (p<0.05)

T L, #7g HoMMEXIFT16.0~35.3mmHgT & -

[

(Table 43, Fig. 36-38) o

# oW Ty A4grryy vEBRBEBREREKRSIIN T S

o

mRSEF VDLV Y-T Y IAE T -TWVF
A5 uarvioii
1.Mm% L= vigh
MALEFT NV ARCB TR EEMEZOMEPE L = ¥ FHE L,
a2y hro- (—1H) BITUHEETHEZLELEL TS S
FEIFIDD LN, o7 (Table 44, Fig. 39) o
¥, BALEFVMICB WY TL MK ICEKEM RO ME
L=y EHE, 2 v — v (—1H) BXU%®#ET7HEH
AHBLTODAEZEEZRTRDODO N o7z (Table 45,
Fig. 40) o
o . Ty VAT Y I IRE

BMALEFVRELBYLIT Y IVF 7y I EIX. K

E@wprpoz o -V (—1H) BIXUHRETHHZLK
LTI A EZRREDLNLE o/ (Table 44, Fig.
39) o

. BALETFVHIECB TCLRAMBMICEEMBO 7 ¥

5
SHyrryryIRBEER, avbo - (-1H) BXU%
wTHHZPUEBLTODAEZWERDbh 22 o7 (Table

45. Fig. 40) o
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3.7 vV kv vy I kRE
BARAELEF VA LB LAEKEEMBOT VIO AT Y VIO
mEIX, gy ro— v (—1H) kB LTHFETHHEHT
IHE (p<005) 2 & FT A @AH b7 (Table 44, Fig.
39) .
T, BARAEEFUHBIIB CHRAMKICKETNRO T ¥
FFryYryIEER, 3o =) (—1H) ITHEKL
THRETHEIZAE (p<005) ZE T2H@ED LN (Table
Fig. 40) o
4.7V FATFTUOVIEE
BRALEEFNVRICBTSREHEEMBEOT VIFATF O YiRE
. a3 vyhro-w (—1H) L T&KETHBRBTREA
% (p<005) ZIE T P@BEHD LN (Table 44, Fig. 39) o
T, BAEETUVHICBE T ABKICEEMNBED TV
FayuorygER, b —n (—1H) IChBEL T
KTHEBIEZAE (<005 ZE THA@ED LN (Table 45,

Fig. 40) o

B3 M
EME*PERALALABTAEST T VO RK4EB L OMIEICS
WT., 7 9F 7 vV EREBERERER 2RSS L. DEHE

M

BromgEr=vElk, 7YYy IBRE. TV
AF vy vy TREGLPILT VIFAFO YR EETLBELZ,

28



EFVREBIOHOTITNTOBHT., T
YIVGF FUYUVEBRBEREEOKERIIBIY L MIEMER
HE (p<005) ZETAHARBOL 6o

FrL.7TrvvA Ty v ERBERERERLZESLTOIM
Lo ViERELRS I YV F Ty I REICEEAN
BOL NP oldF, Ty I 7y TiRERDL FIZT

VEZAF O YREEAEE (p005) 2T 2RO L ML,

D EozEe»rs, ABLXUOHIZBTA2EHEHEMMED MR
BEIZLLLYy-7 vy IF 5y -7V EFRForyiogqi

RHEHELTWwWALELDEEZ LN,
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BV E BRUICEY A BEEAEOBMEINT 3
W

X OB BVWTIEREEF VTR L= Y- T ¥ I F T VY

.y v kFRFuryZonEicEyEEREOLENERT S

TR EBRERT ., FOTHEENICBT 2B REDEWI

BLWTIEHEDE*REL T2, E»ZMHRET 52 EB®H

T4 oA NY v orEEBTHENE 24T > THRE L,

# 1/ HME RS UICH &k

# 1| R E G

e LamEA I, BAKREREZBMIEBDY WE IR
EL7-FEE 220 S EROENT, £l ~17TR., KE
1. 5~50kegd 1158 (Hs506 ., Mes5H) B & FHFin1
~192® . KE1.5~7.5kgnMo7H (HE56H . M415)
TdhHAH (Table 46-47) o

KIZBWTIH—BBERERRE, LK - - OFEELEREOR
BOREFBOOLORE P o 1026 (H426 . W60 )
P EERE, IEsL7F =Y (Cr) 2.0mg/dl ER2 B
CIHmEERIYVBETAZEZH E 1360 (M8 H .,
HsH) *BREABCOHELL. BB T —KIEKRRK
.MM - MBEALERETORKE., BXEFBD LN 220
e1® (HE26% . MSISH) FEFEHE, OFI VLT F =
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(Cr) 2.0mg/dl L 72 o6 FIZEHRKRAER XD BHETFAR
st Wran-36f (HE3OHM, Med) = & 5K &I
L7 (Table 46-47) o

£ 2 @M mEWE S E

mEE 4+ >0 x by v 7 gk A M E B EE
USM-700G™™ (L-HRAMBM) (Fig.41) = A v, L
W mE., FHLE., WEMIOEZL OB WNE*%®
fTholce MEWERMLITANHERET AZZERL L L. WE
WMA 7 (Fig.42) 2w Tk, WEHMLORBEOE S I
T L TH40% DO 7D b D% EFRLL, 20K, EM
KX+ 522 PMPLAZHRDEZTRITELZD, —K0OZHESR
ERHICmENE AOMEE X, S5 KCMwEDRMED
b E T1 o MBTs5sEOMEWNE %I4T o 72,

1. WESEHICHT 2 EHORF

1. E | HI2 & 50 EWNZEM@EDOZLE S
WER KL r2mMENEBEOLED 2T 22012, K
EBRTHH ELZE2H (K115, Ho976) BB wWwT1H
W TsHMllE 247w, 1HE»LSHEEF COMZEMMB X
FZ20FHMBIZOoOVTHERS 21T - 72,

2 M EMMALIC & B I E N E MO EE
WESMCOMBEEICLDYD, HEWEBICEEI S 505 »
TRETALOIC, EAEBICHB L ZRX33HE . M24H
DWVWTHIHBBIUERBTOMEIZOWTHBEKRE 24T
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VAN

2. EHEBHEBIUTHFREBLCB T2 0MENZEMEODO MK
REBOFAEBIZEVMENEEINLEIDIPE» Z2RIFTT A
TR - MEDICEEHRLERBABRIIBIT 2ME O EBER
* iT o 72,

£ 3H EEBBIUBEERABILBUZL=Y.-.T7 P
Ty y-TWVWEFRATFarFoWNEMoLIK
HERAEAEHFEOFPLXK6H ., WePIIODVWTL=ZY.-T ¥
FF YT NVIEAFOYROMWEEZIT WV, FI ZT
bNIEFZX - BHOWEMEDIBRET 21T o 72,
% 4 W KE B

WEBBICEH T A2MFIX, FriedmanBRE 24T o 2%

H
i)

ouh

iz

Wilcoxon®® ZE %2 17 % o 7, HBEM4BLIZHE L TIT.

Speaman® B HEBEBEHORE 2 B W, 0k

Mann-Whitny®RE 24TV, BRES% %2 b o THZE &

L, WEMEBEI I NTRFHEIELERETEL L,

02 H O FEERMK
#£1H WELEHFCET 2 ERPHRE
1. WEBXKICX 2MENEME»ZE D)
1-1. 0 m &
X (n=115) BT 2 WHUMEOWMEMMIT, 11

140.0*+25.0mmHg, 28] H133.8 + 23.0mmHg, 3 [
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131.0+23.8mmHg, 4@ H127.2 + 23.0mmHg, 50 H
119.8+22 . 0mmHgTH H, 1 ~50 OFHEIZT130.3 %
21.7TmmHgT & o 72, WP mEIZ., 1R B L T2 ME
BUBR T XTHEE (p<005) 2 & T 288D 5, 50 HOWN
FEHESHEOWEOPR TREMEZAL, 5HOWEMMIZISB
A FEHMEICEH LT YA E (p<005) I EKME E R L L
(Table 48, Fig. 43) o

B (n=97) BT, 1M E126.0+19.0mmHg, 2
M H124.6+17.4mmHg, 3@ B126.2 £19.5mmHg, 4
@E123.9i18.4mm’Hg‘ 5B B 119.6+19.3 mmHgT &
D, 1~5 M OFHMEIXT124.0+16.1mmHgT H - 7z, I
MMM E ., 1HEBKCEBELTSHEE EAHE (p<005) % & T
HWEH LN (Table 49, Fig. 44)

1-2.F3¥mAE

X (n=115) BT 2 FHME W =M@, 10 H
115.0+23.9mmHg, 28 H109.3 +22.4mmHg, 3 @ H
108.0+20.7mmHg, 40 H103.1+20.4mmHg., 5 A H
96.1+18.3mmHg T H D, 1 ~50DFHMIT106.3 =+
19. 4mmHgT &» o 72, FHMEIEE, 1R BICHEL T20 H
Ljﬁf}q‘&fﬁ% (p<0.05)7::15:T753‘§E¥> b, 50 B ol #
EHAREEKRMEZRIL, sHUNEDOFEFHMHEIIT L TDH A XE
(p<0.05) =& #,R L7 (Table 48, Fig. 43) ,

i (n=97) WKWBWTIE, 1M E109.3+18.8mmHg, 2
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mMH106.0*x20.5mmHg, 3@ H108.1* 20.2mmHg, 4

M E106.3+19.3mmHg, 5@ HE 101.3% 17.8mmHgT &
h, 1 ~5RE O FHMEIL106.2+16.7mmHgT H - 72, F
WA G, 1B L TCs5EE W ZEMIZAEE (p<0.05)
ZET2PZDODLoh, s EHOWEMETITREMZ RL., 50
WEOFHMBEIZH LTS AHFE (p005) 2 EMHEE2R L L
(Table 49, Fig. 44)
1-3.955 M o &

A (n=115) BT Wk mEODWEMIT., 18 B
90.0 + 20 . 4mmHg, 20 H 84.3 =+ 20.3mmHg, 3 H H
82.9 + 18.6mmHg, 4/ H78.9 £ 17.5mmHg, 5 @ H
69.4%x16.5mmHgT ) . 1 ~50 D FHfHiFgl.1+
16. 7TmmHgT & o 70, R M MmE X, 10 B2k L T2 @
BUBOWEMTY XTEHEE (p005) 2 ETHEDL L,
sEHOWEMP»PEEMZ R L., 5EHNE O TS MHEICH L
TLAEHE E<005) ICEM 2R LA (Table 48, Fig. 43) ,
W (n=97) KKBWTIE, 1M HEH86.1+x18.0mmHg 2
H83.5+17.1mmHg, 30 H84.9 + 18.5mmHg, 4 & H
82.8+16.8mmHg, 5@ H77.0+x17.6mmHgT ®» )., 1 ~
5E D FHMiZ82.9+14.6mmHgT H o 72, LB W ME IE,
1 B E L Ts5B BN ZEMEIiZAEE (p<0.05) %2 &K T ¥R
Do, 5B HOWEMIZIREMZ AL, sEllE OFY

X L TdHAE (p<005) KM ZRL 7 (Table 49 .
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Fig. 44) o

1-4 .03 %

X (n=115) BT 2 oHHBEOWEMITIBMELI2ZE6.1 &
31.2beats/min, 2 [ H 122.1 * 30.0beats/min, 3 [B H
119.8 % 27.6beats/min, 48 H 118 .8 = 30 .4 beats/min, 5
Bl H 116.3 £ 26.2beatsminT & 1 ., 1 ~5 1\ & F HE 1F
120.4+27.0beatsminT & o 7z, L#FIE. 1\ B 2 i
L2l BLUKTRTEHE (p<005) 2K EF XED LN, 50
BHoMZEMIIKREMEERLA (Table 48, Fig. 43) o
B (n=97) KBWTIE, 1HBE161.8 £ 27.1 beats/min,
2 B H 159.8 £ 28.1beatsmin. 3 B H 156.6 =%
30.9beats/min, 4 [B H 158.7 & 27.0beats/min, 5 [A] H
159.1+26.9beatsminT ®H H ., 1 ~5 @O FHHEiT159.2
+ 25 .3beatsminT & » 2o LHBEICB VT, 50 0l E @
BV TRHAEEZERIRD O »>72 (Table 49 
Fig. 44) o
DPro@R»o ., WERBIZE o Tiln W EMEIZZE @)
AbnsrZ &Y, sHMEBEOWMEMIPKZED:EZELZWE
HTH oo TNEATOEFZIZLELERA ML AL B EE
A, MERNFLE»HERNLZIEICIIPERENSE DD E F 25
N2 ehb, XEOoMEWZEMBIZT, sBHOWNZEM %2 #

DEEOMEMEL T, BTORE 21T 0 o,

35



2. MEEBAICE B IMEWE@E DR
1IN #E 9 am E

K (n=33) @ F B HIZ B 5 WHWImME o M E HE I3
123.8+20.8mmHg, BWRIMIT B 2 UHWME DN E M
1$115.2+19.8mmHgT., WEHMLIZCLI 2FEZRTERD L
Naho/ld, MEHEHEELTERIEOF» R X KHE%
AT HEmAED LN (Table 50, Fig. 45) o % 72,
Mi (n=24) OF P HICBT H2WPWHPmWE O ZE ME
117.0+15.6mmHg, BRI B 2 IHW M E DN ZEMH
i$122.5+22.4mmHgT ., WEMBELIC L 2 HFEZTRD L
Na»o>7 (Table 51, Fig. 46) o

2-2.F3mE

K (n=33) O BEMWMIIBIT2FHMEONEMITI6.3
+15.9mmHg, ERFIC BT 2 FEFHME OWEMMITI3.9
+17.0mmHgT ., WEMMICE 2 HFZTEZEEDL N P o
72 (Table 50, Fig. 45) o ¥ /4., M (n=24) o #
BEHICB T2 FHYMEOWEMIT101.2+£17.5mmHg, B
MBI 2 FHMEOWEMMIZTI9.6+19.9mmHgT ill
EHMICL2AFEZEREDO N o7 (Table 51 .
Fig. 46) o |

2 -3 .95k M M E

R (n=33) OHIBEMIC B 2 WENOLDE O W E @E 1T

69.8+14.8mmHg, BRI IZ B % WM mFE ol £ i
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$67.3+16.3mmHg T EMMIC XL 2HFEEZETAD LM
o7 (Table 50, Fig. 45) o, 72, I (n=24)
O fi A I BT A Wk M ML E o W E ME X 75.6 +
17.0mmHg, BERHFEIZB T2 WLENMEOMEMEIZTT6.0
+19.7mmHgT, MWZEHMIC L2 EHFEZEEZIZTEZDL L2 D»o

(Table 51, Fig. 46) ,

o

2-4.04 %

KX (n=33) DRIHEHBICB T2 L0BHEOWEMIT117.7
+ 28 .4beatsminT & ) . BRI ITB W 2 .00l E MHIZ
112.4+26.7beatsminT, WEHMIC L2 FEZETRD L
nz»o7 (Table 50, Fig. 45 ) o % 7= . 3%
(n=24) ORMBEHIZBIT L2 LHEHEOWEMIT1I56.5 +
28.4beats/min'(“‘ HH . BRBIZB T2 DB ol E
166.8+27.7heatshninT ., W= HMLIC L 2 AEE BB D 6
N7Zz»o>7 (Table 51, Fig. 46)

F2H LERBFEBIUFERABCBO2MENZEMEO

b %

1. I# 81 1m &

j‘:c:jsh‘%lm;‘ﬁﬁﬂﬁm&*@fﬁfl%@&i\ E®# (n=102) T
118.6+18. 7TmmHg, H &K B H (n=13) Tlx146.6 *
35 .3mmHg T H» ., FREHF TR EFH I B L CAHS
(p<0.05) K ®HMEZ/R L7, (Table 52, Fig. 47) ,

WIZB T A2 MY MEOWEMMIZ, EEH (n=61) T
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115.4+18.8mmHg, BHE BH (n=36) TIiL126.7+
18.2mmHgT & ), EHF H B L TCEHEREBEFITAHFE
(p<0.05) IZH M /R L7 (Table 53, Fig. 48) &,

2. ¥ MmE

AWXCBT3FHOEOMEMEIET., EFEHE (n=102) T
93.8 *15.8mmHg., HF &K B ®H (n=13) T 117.8 +
27 . 4mmHgT & H . B HEEBH T EFH IO KX L CHE
(p<0.05) ¥ ¥ i 2 ;" L 72 (Table 52, Fig. 47) o

W BT 2 FHMEOWEMII, EHHE (n=61) T
98.6 £ 19.2mmHg, & K #H #f (ﬁ=36) T 105.9 +
14.3mmHeT & ), EFEFH IR L TR BERIZTAZ
(p<0.05) I HME Z/R L7 (Table 53, Fig. 48) o

3. LAk M M IE

ARCBT A2 HmEHMEOWEMEIET, EFH (n=102) T
67.4 * 14.4mmHg, & % & # (n=13) T 88.8 =%
25. 6mmHgT » h , BREBEHF CREFRB IR BELCHEZ
(p<0.05) I WM 2R L7~ (Table 52, Fig. 47) o

g IZ BT AR EOWMEMIET, EFH (n=61) T
74.1 + 18.8mmHg, B HE B2 #H (n=36) T 82.0 +
14.2mmHgT & b ., EWHFICHE L CTRERBRETEIZAES
(p<0.05) I W ME %R L7 (Table 53, Fig. 48) ,

4. L

KB U A OMEOWEMIE. FHBE (n=102) T
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115.3 24 . 8beats/min, FHE EH (n=13) TIiE123.3=%
27 .6beatsminT H ), EHFH ., BREEHOMICIIZHFE EE
O OMNBEP» o (Table 52, Fig. 47) o
M BT A LoHBEOWMEMIT, E¥H (n=61) Tik
161.1+31.8beats/min, HHE EMH (n=36) TIFT155.8 =%
15.2beatsminT & ), EHH . FRAEFOMICITAEE £
Ao bz o7 (Table 53, Fig. 48) o
E3IH LEHEBEBIUHFERBABREICBUITAL=ZV-T7 v IF
TV Y-TNVEFAFTOYROWNEMEDLIK
1.m#E L= vigk
XDODIEFEH (n=11) BT 2mHEL = rigrizo.o9+
0.7ng/ml/hr , HF &£ B # (n=8 ) T it 13.6 =+
3.3ng/ml/hrTh o/, BFEHABIEFEFHEICEKRL TH
B (p<0.05) i ®ME%* 7~ L7 (Table 54, Fig. 49) ,
WoOIEEHE (n=11) BT r2m¥EL = yrEREIT1.1 £
0.5ng/ml/hr . B £ B H (n=7) T & 7.9 %
5.0ng/ml/hrTh o7, BEEBHFILEHRIZCHKE L TH
B (<005 IC®mMEEZRLZ (Table 55, Fig. 50) &
2.7 VIV FF VI BRE
KXOE®IHE (n=11) BT 27V 5>y v I RE
iF 411.3 £ 294.0pg/ml ., B HE EH (n=8) T i

11641.2+6631.3pg/m1TH o7, BB EITIE®MN

B L THEE (p<005) ICEMEE2 R LA (Table 54 .
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Fig. 49) o

WOEER (n=11) BT BTy I4 7y I1ikE
it 546.1 £ 262 .4pg/ml ., B K B H TIX7584.0 %
3021.3pg/mlTHo7, BRABAHRIEFHIZHEELTH
F (p<0.05) K ®mME%E A~ LA (Table 55, Fig. 50) o
3.7 v VAT I RE

KXOEEH (n=11) BT 27y I+ 57 vy i1 E
i 111.0 £ 143.2pg/ml ., H ® B (n=8) T i
16815.0+10511.6pg/m1TdH o7, BTERIBEHFITEF
HICKEBRLTAEE (p<005) Z®HMEZ R L7~ (Table 54,
Fig. 49)

WMOE R (n=11) BT A7y I F5 vy 0 igE
i 194.5 £ 190.9pg/ml . HHE B (n=7) T
6782.6*+5484.5pg/m1TdH o, FHRABBEIZIEEHIZ
L THE (p<005) CEMHEz2zxRL”~ (Table 55, Fig.
50) o

4.7V FAFHEVIRE

XOEEH (n=11) B A7V IFATFuvyEEide.s
+ 2.2ng/dl . H & B ¥ (n=8) T & 126.5 =
153.4ng/dl. FHREEBHFITEFHICHEKRLTHE (p<0.05)
WHEMEE/R L7 (Table 54, Fig. 49) o

WMOEFEH (n=11) BT H2T7WVWFATFU0VigEIL4.4

£ 2.5ng/dl . B & B H (n=7) T & 95.9 =
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127.1ngl/dlTH o7, BHRBRITZEYHFIZLEERL TAH

H (p<0.05) W HMEE2-R L7~ (Table 55. Fig. 50) o

3 E NI
BmERA BT 2 FHEEOLEORHZPHERT 2 EHTF T
OX MYy 27HEIID, XBIUOKMHoFEBELNYILENESB
T v=2r. 7Ytk -T NV EFRATOYROWNE*E
T o7
FORKR, WEBMICL 2MEDET IO Tk, BB
MEBBETWERIBWTCEHENHWOE TREBRBO F 282
RPEMEERLAEZDY, K- WMEBDICATZEZETRD LN 2o
YA
Fho, MEEBHICLII2NENEEORFT T, RIZBW
TP ME., FHMEZ2 O FICwEMPRODE & 512, 18
BHolEME ClddmMErrmL2dx, 2B UBEEFIHRAICEKET
L. 58 Boll £ 2F #F (<005) IZEME %2 R L & o %
BPW T dWmWMmMmE., FHMMERZS FIICIHEFEMHDE & DI
5 HOWMEMEN»HE (p0.05) iCEMEERL L.
DEDOBRD»L . I 70KFICZE DA ML A0 RBEN,
MEBRMBZERS LTI EHRIND ZLIHL MICE
N, MEBYWERIKRTAHa X M)y 2Er2r B ThE 2l E
TAHAIE, IEHOWE THERE T ICKEBOME NE 2T

WHH T RETH B ERDbDNRL,
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F a0 X by sEICE B BIMEIICD W T, EH®IEOD
102 B 2B W H W E T, WY IMmE 118.6 £
18. "TmmHg., FHMEII3.8+15.8mmHg. kMM
F67.4*£14. 4mmHgT®H o7, 7., M61PIZTBIT L
THEG. WHEMMmME115.4+18.8mmHg. F3H I E
98.6+19.2mmHg., M MWMET74.1+18.8mmHgT
H o7

ABLIUHOERHEBLIUTEAKOME 2B L Z&
F.WNMPWMmME, FHMEZ L CFICHWENLDE O3 X T
BPWwT, EFBICEBEL CTHERERENFE (p<0.05) T & @
ol N D A

EH, EEFRICHEBELTOEEAERICBY T L =¥

v 0o R,

\l

EM., Ty Ar vy IRE., T UYL T
TV ERFRAFOYIBEENEHE <005 HMHEE2RL T,

DEoZ & X, FoX b Yy gl X simEWMZEIC

\/
AN

BWwWTd, BEBROEMIZBwWITL= Y -7 I F 7
YT WFAF U YyROGMEERBIZDE OLERAPED S
N, MR BV TIBUETALOEN TIEEH.HS O E A
FHEST HZ EEMREL - |
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wVE FRE

MmE ., EXHB B THES., LW, BEB R
t“@ﬁjz}\%ﬁ@ﬁﬁﬁlﬂ%tbfp”ukéhfiob H # 82 1M
EEWE T 5 2 &I & V)}%‘Jﬁl}f@pﬁffﬁf))ﬂbhfwéo X
NOoEIIMEDODEERPE 2D

&

LBz, 2N FEFTE L OBEKRMN

FICEmMERILZEEEENFRLAICHEPF L, BMEOR
MW BRIV ERABEEZTOLTOMB TN L. FEHEIC
E&“‘)J’C“%é:&ﬁi‘ﬂ‘ ERTw 3,

L2l ABIWEREKIZBWYWTEIDEICE T 205 EE
A, BIMEICHET A2FHMBEARIEZEL SN TR wn,
CORNED—D L& Lf%ﬂf%@%@#%%‘:m&mﬁﬁﬁiﬁ
FHAEDL FTICHETL T 2 ERNBTLRBZNF, FIZ/ADYW
PR R ICBWVWTIETEEROKX - WMICB T 5 IENZE»HEMHET
HhAHrZ EIBMEDHEEZWHIT A2 —HE R > TWw 3B,

ANDOBMEICHEH T2 B8 EAICE L CIE., BEMICHKE-—
SN bDEFT VN, 1993FEDODWHO/ISHZFA S T 14 F
T4y TE40 A SN, P M ME 140 mmHgk W . I
e M E 90mmHg R 6 # EH B & L. WHWMmME140 ~
160mmHg, #: R M M E90 ~95mmHeg% ¥ R &wim E . I
MM E 140~180mmHg, #5R WM I E 90~ 105 mmHg%® &
JE R oM FE . WM W I JE 180mmHgll k| KR M m JF

105 mmHgll E 2 h&EEB L TEETME &L T 5831,
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L2L KRBT, EHmMEFEMED®EIME O HE
EHEDIDEDOLN TV VWONRBIKRTD 5,

MME DB IZBE W TR SHEARWEAEL 2 50 FNE®
WAd . BB I E N EE EIFEBRMBMEWEER»FSH DD,

IR ICIEHME2 2D ELIWENTER T, EHMIZNMb A

=]

APVAFSZvIEBROIYMENZE»Z LTI b,
ChFEFTICHREFEENZZEF 2 X0 mE X, I 6 mE
ETHhLWMEMICLE2DDOTIE, McCubbin[60]5 »%,
400 P319H OMMMPW MIE 2111 ~ 140 mmHgD # B 12
HDHEHMEL., Cowgill[27] 6 D 4G Tid ., WHM mE
148+ 16mmHg, F¥MHF 102 +9mmHg, 7k I 1 FE 87 &
8mmHgd L TWw 3, /2, FHMOMMEME TIE. ANER
D Korotokoff TEOMBZ T vl Harvey[41] 56 i
Wi MWimME 145+ 25 mmHg, X5 M M & 84 +£ 14 mmHgs #R
ELTw3, Fv 795 Tk Weiser[88]1 5 2% iU M
mJE 2130 ~180mmHg, ¥ &M It JE 260 ~ 9 0 mmHg,
Remillard[71] 6 UMM MIE147.0+ 27.7mmHg,
R MM E82 .6 15.1mmHg, & >0 x MY v 7k Tk,
Coulter[26]5 AWM E144 + 27 mmHg, 3% 54 M
FE 91 + 20mmHg., Bodey[10] & I # M M JF 135 +
ImmHeg, ¥ ¥ M/E 100 = 1mmHg, ¥ M M E 77 = 1 mmHg
LA M EMMPERE LR T 2,

B AFRICEE 2MomEWNELCRE X, XIZBELTESH
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AR, HRBEBNEL B2 Gordon[33] %5 & i M
ME 171 +*22mmHg, FHIME 149 + 24 mmHg, 3Lk I M
JE 123 £ 17mmHg, Kobayashi[52] 61k Fv 735 — &

ShHhWEL., WHEPME118+11mmHe, #5EWIMIES 4

[

i
+t12mmHge ME L THBH, MFWREEM LT T h 28
BicKREREFHDLNDB,

T, mMEOEEICEHL T, KITBWw TIUHLH ME
180mmHgM £, ¥EMW MMEIISmmHgL £ & § 5 & w9 #HiE
[27]) R WHMIME202mmHgE £, LB M E 102 mmHgll
FEF 0w RE[T1I]S AL N, W TITWHEY ME
160 mmHg2l | 3% 38 M m E 90mmHgkl £ & v 5 i &

E

[52,57]12& b0, ElEoRKAEMP>PANIDHFHMIC
ST w5,

Do ) qE2EICTSLE, X - HomMERALD
MWEZZORBZNF, AW ICBY A ZmMENER, FEEHEMI
MMEMWEETH o TdH, BREMP»PZESO LTl EWE
BROEFLZITI) Vo ZZHRETIE, 2 L A2MEIZK
ECREBEL, EEBOoOMEZ EMICINE T2 2 & EHET
brEEZON, BOMODENEETHE., 2612 b0
ERIPMEICEET I IDODLEEZ LML,
EZHEBICBW T, FRETCREFDETDH 312 »»
bo3T . EREETOABOLNLAIMED LA, 2% D H

KM BHME (white coat hypertension) %R < &
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BN TWAH[67,69,86]c D7, IME D FFALICIE IR
comE (EMEDE) UALKEFE CHEME L 2ME (R
EmME) "AHWVWS b, 52, BB EOFMP ZHEM
DED. BEHN OHRE 2 22 -0 108w 8 8 D) mEN
EHEEBE LA LB HTH TOEWZ (ambulatory
blbood pressure monitoring . ABPM) % & JK # 12
a8 T w b [4,5,25,36,44,46,49,58,59,64,
69,77,80,85,86]a
WMo mE>EMMICWUE L., £0EFHEPHMNLED AL
HErBRETHLDICE, BB LA LIRAPLARABE
HEBHBLZIIRLEZL 20w, RERFOIHYWIZY L FEMR
mMymEMNEEE2 BWWTFEMT 2 ICE., WERSE 2 LTI
WMEBMOBEOS TCRAN NS D, &L ICHEBEW 2 IME DN
EMVPHEBETCH LI L, ABBITBIT S EIMEDNED
oW KRR MWETIHWo mME z 8 My 2k sl E
P EDNLELRTRTDH 5,
SEEFEHEIT. KBIUBHIZYFLT, 7V X MY —¥RF
AERWT, EHRB. EWMETOOLEMNE 2T, 7V
AMNY =Y AFAE, WYWEBRIIETTEHLMLENEE
LTS s A, MEE. MR T o MmE W AT
TH5[8,14,19,20,22,24,31,35,87]

X%

[

Broten[20]5 . XKToHOF VL XA M) =Y XF A&

()
)

MEMZECBYT, 24K EREB 1S, 59, 304
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I ME OWE® T, 24 M o8 EIDE S E KRN
BTN ZEShIOEOREZ2ITo /e 25, 240K MESK
MEOIS B EREXMBIC, APWHBEBENZE OMEFIZIEFE
FhAE 2L, AUYMMNEDMEZ248MERIIE D
mMEEERMBICHE> T EIwE LTwE, 272 L. WEHME
PEETHIEIE, TOREIRS 22T RETH S &h
b, FEFEDIT o727 LA MY - YRATFT AT, 5550F0 M
E il ZE E 4T o 26

EHRK5HE., EFMOHEIIN L, 7L X MY — ME%EHF

BLA-MBEO24BMIZ BT 2 FEHME (248 M mEF)

R
Ra

i oW THRE LTRSS &, X - i & b EERFZE

S
B

21 HB IR mME., FHMLMELZ S I EEWME

AN

—BHICHEELTR L. TOBREHBAICK T L T, X Tk
%3~ HHEH. W TWEWMBET~10H B2 LEZET 2 MHEM N
MObLNL, 2O EEF, XK -WMITBT 5 FIiEREIKIMDE
0:ﬁ‘tféﬁf&1~25@ﬁﬁ%%"¢5:t%%(IEKL'C%‘D\7’*
LA PY =V ATF 22l ThEORE 247510k, %1
R ER2ABMLUBRONEMEE AVWTFMHKRFT T 2 & T
HhHEEZ LN,

DlrtogmgzZEEL,. E¥2KEMomMEL R T 5 420
. MEZXERZBER LI ALLLEEB LKA T, 248 M
ODMEZSHDHMBTIOHEMICOD o THWEL, FRHFNRLD
WM mME., FHMEL2 6 FIKWENODTETOBNE D 2 *
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83

DFEHEERTHRFLALE, ZOoOBR, MEF24K M %
BLTHICEHLTBY, 1BEOZEDHIR/BIFEFEICIELE WD
DTHho7e SHFBICUWELALME 21K MEICFHT L
L8 EL19MEE -~ 2 L, ZOoOKBEMAM» LR AICER
LIl ®, ¥— 2 2R LK@ 1B AN ICAaM I FTRL.
FRUMNOBME CHOEIMERNELE LTHERYT 2R
T 2PEDL LRIz, |

Broten[20] 56 M KXDF L X MY -3 X7 ATHlELIL
ETH¥HMEWEFZ, T2 EBEH 2T TCEMELZRL, BE#A»L
B il EEE R T EREL TWE, 20 L9 % HKANED
. ZEEIFNBEBELALTFLAMNY) VAT ARIIHEALED
CHBHLEPIIRZ2Z2IDODTHY, ToOERITHMFRBEICH
BLTwAREEDRL, 2FEDARMETHLNLKX - O
MEODHBRNEDHIF ., AROWNEBROBRNEBHICMEL T, #
fEHE LA AEFRBESOZENL2ANETF Z2HG L 2 &4
AAIZEBHDIDTHHEEZ TV B,
AOMENDABAREBHCBE T2 #E T, MEWFH P ICE
AL, BMETH T AL vo rHARZD bR, 75 v
PR WM EAA LA L, BFHCTRSA2HEAIRZD 5
nNAHd, Thiz AGEMICWEMRE &, Bk E THFEDT
ZAWHTHY., Ty PEBEMcEDL, BYPICERZ & 3B
T2y — v 2 EDHEDTHBE ELINRTWSEI[4,5,22,

25,31,46,49,58,59],
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F . ATWEHEMBMIEHS EVw o7 Y7 PT — 0 —i2BBW
T, MEPEMICEHEMEZRT I &[4,80]26 b, IM]E
DHWNZERIZ, Wbwa - T4 7 )X AT,
WEEBBICLA2EFRDODFEBHIZL ~>TRHEBINLELDODTHD
MmMEZEBHIXFEICER: ER - THIEXKEFET L0 TH 3

LEZILND,
COLIHIR - HMoMEIICEHANEZEDTPFAEL., 20X
M RkEwLZO, EH T 21800 FEO1E %2 %L 7
WEZEFMT 522 ERETELCLDTRBUEID 22 & 256,
24 MME 22 OBMAEOMMATEE LTCFMTINETDH B
EE LN,

FLA MY =YATFAERVZ24KEHMIE B 2L E
KEHIC BT A2 WHMmMMWIMEIEX125.4 7. 4mmHg, 3 58 41
EiE76.2+23.4mmHgT & ), EH M6 IZ BT 2 INMHEYW
mBE & 115.7 £ 14 . 6mmHg, 35 5k M 1m E & 79.2 +
12. TmmHgT & o 726 TOMEITAIIBIT 2240 I0FE O H
H[4,58,59,80] L TCEBEIRMMEZMERL TV 3,
MM E I, REMEEMEE: RSB OE 20, A
THEMEBRZT OS8O ~90% PN ABEHEBEMETD 2 & v
N, EB510~20%RBEEIHELP2 XM EMLIE & X R,
CETORMBAEL TR ETEAUER, ThELER, BEFH.
sy v TERE. BREM T VIFRAFO VE, 20 s B
WML, FRBEBERTESE S0 hTtBY, BEE

49



BEBICIZ2ENEOHEF RS B V[54], & NITH L,
iﬁlﬁ?ﬁ@@ii‘%‘?&%ﬂﬂ&bi%?%étéhfw%
[13,66,84]0 F 7. KXOBEHRBADEPGIZEHEIMIE®DEE
BPF50~93% A b2 )HE[27,75]F°., KXW
Bk B ES E wmmE OB BREERMB T HZHE[L1,26,52,
56,57,68,78,791 ¥ & 6N %25, BRAEIG g LE O E
HEZoTWBPIZDODWTIEABETH 5,

M E MmO TEHAEHEOLDDOLHFMEREOD OFH D,
REBILIUOUIZ y POBFDRZHEESIE DL Z EIZL o THME
FAER T A GoldblottE F v id., T & W®EIME % W
T5)ATCERLEEINTWS[3,6,45,53,63]. 2 F 1
FHEEMLDEOHR TOFMLMERESMEIZD WTIEHRIZBWT
bR EINALTEBDD, TOoOEOMEDERARBFEICL = V.-T7 U
VATV VY -TWVIFATFTUYRVPEERTSH DL Z L DML
nNTWwWs([3,45,63]. L»L ., MO WEEIZES W TEMR
EUMRBOBAEEATIRE IR TBL T, L FTH A
DEMEETFTNVT LRV, BTEEERBE LTI, %Ik
hEX, HEBET X, BT R, 2H8UBRT. BHEE
EFEHT N, AHWHBERCBCEME0OE 2 £ 2 2 18
FIE ., FEEUHOBMEN N L VEETH2E EE 25 05,
v bPIZBWT, TFEEBOBMOED T F VIERBE E L
T H2FHUFITPB LR T 5[8,35,61]. 4 =

MEECRIAROCEREBIDERT 2 HELEDH RO S
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e ELBIWICBEHEELTRITFE» D S, ARERT
. BB REOL ZTEDROMO K T BRL 2,
T, RICBWTOARBOETVEBU-EETARARESD E TV L&
LTI EhTwB 2, BEDEELZ &6 X 52 &1
HTHBHEENRTWAB[21,55,62,731
RFFEIZHB W T, K5, @Maplicd LAEBFERL &%, B’
FHREOEDHMoOEMNHEBILIVEMNAKED - B2 BERL TR
FHHEZTYw., BEHROOLITZ2E£M4KD1/812F %52 &2 XD
BAELEETFTNVEERL, ODEOEALZBEBEL -, 72, %
AEETNVHFEMEEIIFER TE TS L E2HRT 22012,
BUN, Cr, CCrOMEZ24 T o7 WIh L7 EBRBEEL D,
MBEHIEAMIEIABBRICII2BHEZRT I EITHDE SR
Tz, BEAEETNVAHFERRBIZ, KX - HE& dicilh#ks B
MBIEXBWTIEAEET VMERMICKLEKL T, BUN &
CrD LR Z0 FRXCCrETE EDIIZ, MEIFTE R4 5
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Table 1. Summary of experimental dogs and cats

No breed sex body weight
1 mongrel dog g 7.0kg
2 mongrel dog ¥ 7.5kg
3 mongrel dog ¥ 13.0kg
4 mongrel dog ¥ 12.8kg
5 mongrel dog J 12.5kg
6 mongrel cat ¥ 2.5kg
7 mongrel cat ¥ 2.5kg
8 mongrel cat % 2.7kg
9 mongrel cat ¥ 2.3kg
10 monegrel cat ¥ 2.3kg
11 mongrel cat ¢ 2.8kg




Table 2. The course of systolic blood pressure after surgery in dogs

Postoperative No.1 No.2 No.3 No.4 No.5
day
0 172.6+1.3  187.8409 1512410 1234407  138.9+0.8
] 147.3+£1.0 1328406 1439406  124.2409  138.2+0.8
2 130.4£1.0  184.3+07 1334408  130.7£0.8  133.7+£0.9
3 131.1£1.2  142.8+1.0  127.6+1.0 1297409  136.3%1.0
4 127.6+£0.6  130.8£08  130.0£0.8  127.0£0.9  1355+1.0
5 129.3£0.7  131.3£0.9 1317408  129.6+0.8  135.0+1.0
6 131.64£08 1314408  1354%09 1245409  133.1+1.0
7 128.4+£0.7  1335+08 134408 1202409  131.3+1.1
8 132.0£0.8  131.5+1.0 1315408  121.3£0.8  127.6+1.0
9 132.14£0.7  132.8£1.0  130.6£0.7 1186+07  128.2+0.9
10 132.8+£0.8  131.8£09 1321409 1164408  129.6+1.0
11 132.8+£0.7  131.9409  136.1+0.8  113.6+07  126.2+1.1
12 1349406  1387+1.1 1347407  116.3%£07  1257+1.1
13 137.9407  136.5+1.0  134.4%07 1193408  125.2+1.1
14 139.2£08  137.1+£0.9  1352%0.7  117.5209  124.7+1.0
(mmHg)

Values are mean +=SE.



Table 3. The course of mean blood pressure after surgery in dogs

Postoperative No.1 No.2 No.3 No.4 No.5
day
0 141.0£1.0 1109408 1130107 922406 1059408
1 1187409  1005+06  1047+04 931408  103.7£0.7
2 1000409 965407  958+06  99.1£08  100.9+0.8
3 991412  101.04£08  924+08  96.9+0.8  102.3+0.9
4 962405  91.2407  96.6+0.6 951408  101.0+0.9
5 98507  89.1+08 959406  98.8%+0.7  101.2+0.9
6 985408  90.1+07  98.6+0.7  957£08  100.4%£0.9
7 96.0407  90.6+0.7  97.7£0.7 927408  99.8+1.0
8 98.8+0.7  89.8+09  965+07  93.8+08  97.0%£0.9
9 982407  905+08 955405  920+0.7  97.0%0.9
10 98.6+08  91.1+09  96.840.8  89.6+07  97.9%£09
11 979406  90.7+0.9  986+07  87.4+07  953%1.0
12 1006+0.6 922410  99.0+0.7  90.0£0.7  954%1.0
13 102.74£0.6 912409  98.0+0.6 927406  94.6%1.0
14 1059407 922409  994+0.7  89.5+08  93.8+1.0
(mmHg)

Values are mean =SE.



Table 4. The course of diastolic blood pressure after surgery in dogs

Postoperative No.1 No.2 No.3 No.4 No.5
day
0 121.140.7  93.2+08  92.3+0.8 755105 858108
1 102.0+£0.8 815406 842404  76.6+08  83.3+07
2 829408  766+0.7  77.6£0.5 822407 819408
3 81.8+1.2  79.2+07  755+07 797408  824+08
4 793205  714%06  79.9405  77.9407  8L3+08
5 80.9%0.6  67.7+0.7 776206 822407  81.8+08
6 80.0£0.8  68.3%07  79.6%0.6 80307 817408
7 779407  685+0.7  78.6+£06  77.8408  81.5%09
8 80.5+0.7 679408 78306 795407  79.340.9
9 79.8+07  68.2+0.7  77.4£0.5  77.8408 795408
10 799407  69.8+07  786+08 757407 799408
11 78.8+£0.6  69.5+0.8 793207  73.6+07 775409
12 817406  69.1+0.8  80.7£0.6  76.14£0.6  78.1409
13 83.44£06  68.7+08  794+06  784+06 774409
14 87.310.6  69.2+£07  8L0+07  746+07 7654009
(mmHg)

Values are mean - SE.



Table 5. The course of systolic blood pressure after surgery in cats

Postoperative o No.7 No.8 No.9 No.10 No.11
day
0 134.8+17 143.3+16 179.7+10 18156+15 1484407 147010
1 1100406 140.7+1.0 166.4+0.8 163.040.7 1545405 1413408
2 1225407 1324+0.7 1457407 160.3+0.8 156.6406 1426408
3 1125+0.7 143.0£1.0 1451408 140.0+0.7 150.4+0.6 138.241.0
4 103.1+0.7 140.8+1.0 143.6+0.7 135.6+0.7 135.6407 138.9+1.0
5 98.6+0.7 134.6:0.8 1423407 1367406 126.2406 145.5+0.9
6 959406 1255207 140.6+0.6 141.9406 124.840.6 1376410
7 94.2+0.6 129.9+0.7 133.140.6 1453%04 126.040.6 131.60.9
8 93.9+0.6 128.2+1.2 129.8+0.6 1412405 127.940.7 130.6+1.0
9 96.7+0.8 134.3%1.1 1265407 137.140.8 127.6+0.7 1334409
10 96.3+0.8 129812 1254+0.7 1320405 131.0408 1312+0.8
11 100.240.8 129.3%11 127.0407 136.840.6 1304407 129.040.8
12 976208 1327410 1212407 136.9+0.6 1283406 1320+10
13 94.9+0.6 128.3%0.8 124.6+0.8 1395406 131.240.6 126.8+0.7
14 94.0£0.4 127.9%1.0 1246+08 141.5+06 1254406 1258+0.7
15 94.56£0.8 129.3+0.8 1253%0.7 1405407 1225406 1247406
16 96.1£0.7 126.3+0.8 126.4+0.7 141.5+05 121.5+0.6 124.0-+0.7
17 95.0£0.5 123.5£0.9 1271406 137.310.6 1228406 1263408
18 95.0+£05 1267409 120.5£0.8 1369407 1232406 126.340.7
19 94.0£0.5 126.7£0.9 1288+06 139.240.6 1197405 1259408
20 941£06 1241309 126.3+0.6 136.3206 1209405 127.8+0.8
(mmHg)

Values are mean +SE.



Table 6. The course of mean blood pressure after surgery in cats

Postoperative No.7 No.8 No.9 No.10 No.11
day
0 114.8+1.8 114.7+1.7 151.6+0.9 1500+15 1214407 117.8+L1.0
1 86.2+0.5 112.1+0.8 137.8+08 1305407 1264404 114.4+07
2 99.24£0.6 104.6£0.6 117.3£0.6 127.840.7 130.1+0.5 116.9+07
3 89.5+0.7 113.4+0.7 1188%0.7 109.840.6 1234405 112.7+0.8
4 81.6£0.7 110.8+0.8 117.8+0.6 107.3£0.6 109.8+0.5 117.5+08
5 77.5£0.7 106.2+0.7 116.8£0.6 107.940.5 103.5:0.5 1109408
6 73.6+£07 982405 1154+0.5 111.2£05 102.6404 105.940.8
7 71.5£0.6 102.9+0.5 109.2+0.5 1141404 104.4%0.5 105.5+08
8 70.8£0.6 100.5+0.9 106.0£0.6 110.3£04 106.240.5 108.2408
9 74.5£0.8 104.6+0.8 101.9+£07 1065405 1055406 106.7407
10 76.6+£0.8 101.3+£0.9 100.6+0.7 1023204 107.840.6 105.140.7
11 77.9£08 100.2+0.8 101.1+0.6 106.0£04 107.1+0.6 108.4%0.9
12 747£08 103.0+0.8 958+07 106.5+0.5 105.6+05 1025%0.6
13 721406  99.0+0.6 99.2+0.7 109.6£0.5 108.6+0.5 101.640.7
14 709405 99.4+08 984408 111.3£0.5 104.7+0.5 100.140.6
15 72.0£0.7 100.7+0.6 99.2#0.7 110505 1027405  99.6+0.7
16 73.3£0.7  98.6£0.6 101.0+0.7 111.3%05 102.2404 1011407
17 72.4+0.6  96.2£0.6 101.6+0.6 108.3+£05 103.2405 1010406
18 72.740.6 101.7£0.7 103.8+0.7 107.9405 103.2+0.5 101.8+0.7
19 719406 102.5£0.7 102.6£0.6 109.9+05 98.9404 101.0+0.7
20 715£0.6 103.2+£0.9 1007406 107.9405 1001404 1035407
(mmHg)

Values are mean +=SE.



Table 7. The course of diastolic blood pressure after surgery in cats

Postoperative No.7 No.8 No.9 No.10 No.11
day
0 101.3+1.8 102.9%1.7 129.8409 126.8+14 99.7+0.6 97.6+0.9
1 709405  92.0%0.7 117.04£0.7 106.5+0.6 1059+04 95.8+0.6
2 83.740.6  85.9%0.5 98.3+0.6 103.9+0.7 109.7+04 98.9+06
3 74.2+0.6  92.7£0.6 100.8+0.6 88.5+0.5 103.1+0.4 95.4+0.7
4 67.4+0.7 90.2+07 99.6+0.5 87.7£05 914404 93.840.7
5 63.8+0.6 87.3%0.6 98.4+0.5 88.1+04 87.1+04 98.2+07
6 59.7+0.7 81.6+0.5 97.1+0.5 89.7£0.4 864404 92.7+0.7
7 57.3+0.6 85.5%10.5 921405 91.7+03 887404 88.6+0.7
8 56.6£0.6 82.8+0.8 88.6+05 88.4+04 90.0+04 88.6+0.7
9 60.60.8 84.840.7 84.2+0.6 848+04 88.8+05 91.2+07
10 62.6+0.8 82.8+0.8 829+0.6 818104 89.840.5 90.5+0.6
11 63.8£0.8 80.9%0.8 824+0.6 84.7+04 89.2404 898407
12 60.5+0.8 83.2+0.7 77.8+0.7 856+04 88.1+05 93.0+08
13 58.140.6  80.8%0.6 80.740.7 88.4+04 912404 87.1+06
14 57.040.5  81.2+£0.7 79.3+0.7 89.8404 88.6+04 864406
15 58.5+0.7 824+0.5 80.2+0.6 89.3+05 87.3404 84.6+06
16 59.310.8  81.1+0.6 82.1+0.6 897404 871404 84.2+07
17 58.610.6  79.1+0.6 83.0+0.6 87.8404 88.2+04 85.1407
18 58.7£0.6  85.6%0.7 84.8+0.7 87.1+0.5 88.2+04 847407
19 58.1£0.6  87.240.8 83.4+06 88.9+05 834404 847407
20 57.4+0.7  89.940.9 821%£0.6 87.6+04 84.1+04 87.3+07
(mmHg)

Values are mean +SE.



Table 8. Distribution of twenty-four-hours systolic blood pressure

in dogs

day

No.1 No.2 No.3

No.4

No.5

Max. Min. Max. Min. Max. Min.

Max.

Min.

Max.

Min.

© o I O Ul ™ W N

159.0 106.3 183.6 108.8 171.2 82.7
154.7 100.5 184.8 107.5 157.1 90.6
156.3 105.1 181.2 106.6 151.2 84.2
166.3 100.4 190.2 110.7 157.1 80.4
167.8 109.6 177.8 109.0 160.9 82.1
182.1 106.5 184.1 111.5 161.7 924
167.6 104.1 217.1 1054 179.3 81.3
170.3 101.8 208.8 107.3 153.1 80.1
165.7 104.1 208.4 105.6 168.6 82.2
164.8 99.3 1976 111.9 156.0 83.2

159.6
158.0
167.0
173.4
162.7
182.6
178.9
160.0
162.0
173.5

92.5
92.0
91.1
94.4
94.2
91.0
96.5
83.8
91.7
90.2

187.9
204.7
183.0
205.3
190.3
178.3
187.0
174.7
194.5
186.4

95.7
98.0
102.6
100.5
98.8
100.4
90.8
98.6
101.8
97.8

Max.:maximum systolic blood pressure
Min. :minimum systolic blood pressure

(mmHg)



Table 9. Distribution of twenty-four-hours mean blood pressure

in dogs

o)
o0
<

No.1

No.2

No.3

No.4

No.5

Max.

Min.

Max.

Min.

Max.

Min.

Max. Min.

Max.

Min.

© 00 3 O Ot x W N

—
o

123.2
112.9
118.3
128.9
121.9
138.4
132.3
136.7
127.5
127.7

717.6
76.3
78.5
76.4
81.8
77.3
79.9
78.2
76.4
75.1

141.6
136.9
131.6
144.2
137.9
134.4
168.1
158.7
157.6
141.4

68.2
68.0
68.8
64.3
65.5
72.2
70.9
68.8
71.6
71.9

129.9
112.6
118.3
121.2
121.2
122.4
143.7
118.4
123.2
122.4

62.9
64.9
64.3
59.4
63.8
65.6
61.7
61.6
62.2
60.4

134.7 66.0
129.7 64.3
123.8 61.3
135.8 62.7
123.9 68.0
162.2 61.8
138.0 67.7
122.6 64.0
129.0 60.7
1295 674

1563.9
160.3
146.5
170.6
151.8
139.7
148.9
145.0
158.0
145.8

66.0
64.2
72.0
70.5
69.2
69.4
59.8
66.2
71.5
71.6

Max.:maximum mean blood pressure
Min. :minimum mean blood pressure

(mmHg)



Table 10. Distribution of twenty-four-hours diastolic blood pressure

in dogs

No.1 No.2 No.3 No.4 No.5

day Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.
1 101.6 61.1 1169 47.0 101.8 49.7 121.6 52.7 131.7 49.8

969 599 1134 482 97.0 52.2 1127 493 129.8 47.6
97.3 614 103.4 484 967 52.7 1059 46.7 1204 56.6
105.2 60.1 1149 44.3 1069 489 1127 483 148.8 53.8
102.9 64.1 113.2 455 100.6 52.2 1047 524 127.8 525
113.6 59.9 1122 528 98.0 507 1393 485 1165 52.6
1126 66.1 1391 488 113.2 496 1134 52.8 127.7 442
110.0 63.4 128.0 49.8 1004 51.7 103.8 50.6 119.3 50.4
108.2 59.8 1259 52.0 101.3 51.6 1027 47.3 1340 55.0
110.1 619 1074 504 101.8 48.0 104.0 52.4 1202 583

© 00 3 O Ul bW N

[
(e}

(mmHg)

Max.:maximum diastolic blood pressure
Min. :minimum diastolic blood pressure



Table 11. Distribution of twenty-four-hours systolic blood pressure

n cats

No.6 No.7 No.8 No.9 No.10 No.11

day Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

1 1472 80.3 1535 946 1626 110.0 167.2 80.3 177.6 103.9 183.3 106.0
2 146.9 77.0 163.5 93.7 196.8 102.0 1534 92.0 166.7 101.9 168.1 98.6
3 142.6 77.7 161.6 953 191.2 109.0 158.7 90.7 171.7 101.9 172.8 105.7
4 168.6 77.6 1654 918 186.7 108.5 161.4 88.1 182.9 101.7 174.3 102.8
5 143.1 73.3 166.8 929 1888 93.1 1489 931 161.8 1022 187.0 107.2
6 1379 772 1777 958 1721 10456 1642 96.1 1759 101.6 168.1 100.3
7 1494 68.7 1693 936 1974 1074 1768 97.2 154.3 103.3 163.3 106.3
8 1256.8 76.2 1695 94.0 1969 111.6 1457 84.7 161.0 105.0 169.0 109.4
9 1137 781 1646 940 1866 1084 158.2 939 1709 1036 1844 976

10 1321 778 160.0 850 1838 98.3 1499 81.7 1654 1050 173.7 10586

(mmHg)

Max.:maximum systolic blood pressure
Min. :minimum systolic blood pressure



Table 12. Distribution of twenty-four-hours mean blood pressure

in cats

No.6 No.7 No.8 No.9 No.10 No.11

day Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

1 1246 579 1257 73.0 136.1 84.0 148.6 65.0 136.7 84.2 152.8 839
2 1209 58.2 1345 70.7 161.0 754 136.7 779 133.7 82.2 1420 713
3 119.4 56.7 133.0 69.6 1623 80.3 131.1 77.3 1365 81.8 139.7 80.6
4 1442 538 1350 683 1563 788 1429 73.0 1484 82.0 1453 792
5 116.8 51.3 1344 703 1564 71.1 130.0 81.2 1298 82.1 154.7 84.2
6 1124 558 1453 726 1423 77.8 1448 82.0 144.1 81.7 1336 175.3
7 1243 529 1320 71.0 159.0 81.2 1474 816 126.1 83.9 1322 84.7
8 1027 56.7 143.3 723 1658 823 126.7 68.9 1277 835.6 141.8 820
9 96.4 55,0 133.3 714 148.0 82.6 143.0 76.1 1416 84.6 1526 794

10 1076 56.0 1376 71.3 1489 76.7 128.6 67.7 132.1 84.1 141.3 79.4

{mmHg)

Max.:maximum mean blood pressure
Min. ;:minimum mean blood pressure



Table 13. Distribution of twenty-four-hours diastolic blood pressure

in cats

No.6 No.7 No.8 No.9 No.10 No.11

day Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min.

1 1096 45.1 1169 57.8 101.8 524 1372 559 110.7 69.3 129.1 68.8
2 101.4 45.0 1134 556 97.0 73.5 125.0 68.8 1076 67.4 121.7 552
3 103.4 43.8 1034 536 967 796 1208 68.1 109.1 67.0 1199 63.1
4 123.1 412 1149 533 1069 71.2 1294 62.3 1204 67.7 121.8 6238
5 99.0 388 113.2 556 1006 746 119.0 746 1036 68.0 131.9 68.4
6 96.9 427 1122 &6.9 980 606 131.7 72.1 1170 67.1 1151 60.3
7 106.4 43.0 139.1 54.2 1132 707 1274 707 106.1 694 114.0 69.2
8 88.7 48.3 128.0 57.0 1004 73.3 1147 588 1062 71.8 1224 653
9 868 422 1259 569 101.3 574 1316 646 1197 687 1304 672

10 982.0 439 1074 567 1018 654 1186 581 1138 70.1 1203 64.1

(mmHg)

Max.:maximum diastolic blood pressure
Min. :minimum diastolic blood pressure



Table 14. Twenty-four-hour systolic blood pressure monitoring analysis

by telemetry method in dogs

No.1 No.2 No.3 No.4 No.5
0-1hr 121.1£0.6 131.7+0.8 110.7+£1.0 1129%+1.0 1206=*1.1
1-2hr 125.2+0.8 138.0+£1.0 110.8+0.9 112.9+0.8 121.84+1.3
2-3hr 123.7+0.8 133.4%1.0 110.8+1.0 111.24+0.9 123.7+1.0
3-4hr 125.0+0.8 135.2+1.0 113.6:£1.1 116.0+0.9 124.4+0.7
4-5hr 123.7£0.7 139.56£1.2 112.0£09 117.8+0.9 123.2+1.0
5-6hr 123.9+0.8 137.1+1.0 121.3%0.9 116.5%+0.9 124.4+£1.0
6-7hr 128.2%0.9 142.74+1.0 1226+1.0 117.5+1.0 133.1+1.4
7-8hr 132.56+0.9 145.1+1.3 128.7%+1.0 125.1+£1.1 149.0%+1.5
8-Shr 139.6+1.4 146.6+1.1 133.7%1.1 128.4+1.2 143.0%1.9
9-10hr  1222+£1.1 1324+0.9 111.5+0.9 1084%£1.0 116.4%+0.9

10-11hr  121.0+0.8 131.340.9 112.9*1.1 108.5+0.8 114.1%0.8
11-12hr  122.240.6 130.7+1.0 113.5+£0.9 112.54+0.9 117.1+0.9
12-13hr  123.1£0.7 136.8%+1.1 111.5+1.0 113.7£0.8 118.6+1.1
13-14hr  124.6+0.8 134.8+1.0 119.2:+0.9 119.6+1.2 123.3+1.1
14-16hr  124.7£0.8 139.3%+1.3 112.3+0.9 123.9%1.4 125.1+1.8
15-16hr  126.7£0.8 141.3+1.2 119.7+1.0 126.3+1.1 133.9+1.6
16-17hr  131.8+1.1 143.6+1.0 125.2+0.9 132.4+1.1 134.3+1.4
17-18hr  128.7£0.9 145.8%+1.1 127.0%0.8 130.4+1.3 138.3%+1.4
18-19hr  131.6+1.0 147.5%*1.2 130.7::0.9 128.2+1.2 142.0%1.5
19-20hr  132.3£1.0 145.2%1.5 134.7+1.0 134.0+1.3 1509+1.6
20-21thr 118.1£0.7 129.56+1.1 116.2%1.0 121.0+1.0 1258+1.3
21-22hr  120.2+0.8 133.2+1.1 113.5+1.0 117.1+1.0 122.1+1.5
22-23hr  124.4+£0.7 132.2+1.1 114.1+0.9 119.8+09 125.6+1.2
23-24hr  123.34:0.7 133.0£1.0 113.1%1.1 119.3+0.9 125.0+1.4

(mmHg)

Values are mean = SE.



Table 15. Twenty-four-hour mean blood pressure monitoring analysis

by telemetry method in dogs

No.1 No.2 No.3 No.4 No.5
0-1hr 925+£0.6 906+0.8 83.4+09 852+1.0 90.7%1.1
1-2hr 97.4%+0.7 956+1.0 84.1+08 854+09 91.6+1.2
2-3hr 96.6+0.7 93.3%0.9 83.6+0.9 829+09 93.8+1.1
3-4hr 98.1£0.8 94.5+1.0 86.0t1.0 883*+1.0 90.4+0.7
4-5hr 96.7£0.7 97.3x1.1 829+0.8 90.9+1.0 91.7%1.0
5-6hr 96.4+£0.8 94.7+1.0 904+08 89.2+1.0 92.9+1.0
6-Thr 98.9%+0.8 99.0+1.1 89.2+09 89.5+1.0 100.6+1.3
7-8hr 101.4+0.8 979+1.2 938+08 957+1.0 113.2+1.3
8-Shr 107.3£1.2 102.3+0.9 101.84+09 102.1+£1.1 1134+1.6
9-10hr 93.8+0.9 91.0£09 84.4%+0.8 83.0£09 87.9+09

10-11hr  92.4+£06 91.7+0.9 84.2+1.0 82.5+0.8 85.6+0.9
11-12hr  93.1£0.6 90.3+0.9 86.0£0.8 86.2+0.9 87.9+0.9
12-18hr  93.6+£0.7 94.84+1.0 84.0+09 86.7+0.9 89.3+1.1
13-14hr  95.4£0.7 93.8+1.0 90.4+08 91.4+1.1 93.5+1.1
14-16hr  95.3+0.7 96.8+1.1 83.5+0.8 93.9+1.3 942+186
15-16hr  96.6+0.6 95.441.0 89.3+09 96.7+1.1 101.3+1.4
16-17hr  100.5+0.9 97.0+0.9 92.6+0.8 100.94+1.0 101.2+1.3
17-18hr  98.0+£0.8 97.9+0.9 93.1%£0.7 99.1+1.1 1055+1.3
18-19hr  99.9+0.8 99.2:41.1 95408 96.8+1.2 107.9+1.3
19-20hr  101.2+£0.9 994+%1.1 995409 102.0+1.3 1155+1.4
20-21hr  90.9£0.7 904+£0.7 88.5+0.9 9424+09 987+1.3
21-22hr  92.0£0.7 93.7t1.0 84.6+09 894+1.0 939+14
22-23hr  95.9+£0.6 91.6+£0.9 86.0+09 91.8+0.8 96.2+1.1
23-24hr  94.8+0.6 926+1.0 85.6+1.0 92.0+08 96.0+1.3

(mmHg)

Values are mean =SE.



Table 16. Twenty-four-hour diastolic blood pressure monitoring
analysis by telemetry method in dogs

No.1 No.2 No.3 No.4 No.b

0-1hr 76.2+0.6 69.9+0.8 70.0+09 71.5£1.0 73.6%+1.0
1-2hr 81.8+0.6 749408 71.3+0.8 71.5+09 749%1.1
2-3hr 81.2+0.7 722+09 70.6+0.9 688%+09 77.1%1.0
3-4hr 829408 726+1.0 727+£09 748%£1.0 73.7+0.7
4-5hr 81.8+0.7 75.7+1.1 692+08 77710 74.9+0.9
5-6hr  80.7%0.8 73.6+0.9 755%0.7 757%£1.0 75.6%1.0
6-7hr 81.8+0.7 75.6%+1.0 73.3+08 753%t1.0 82.0+1.2
7-8hr 82.9+08 741412 77.14£07 796+1.0 92.5+1.2
8-9hr 86.9+1.0 77.5+09 83607 87.0%t1.0 94.9+14
9-10hr  76.7+0.7 68.7+£0.7 70.6+0.8 70.0£0.9 74.1%1.0
10-1thr  75.6+06 71.0£08 70.1+1.0 69.2%08 69.7+0.9
11-12hr  76.24+06 69.1£0.8 725+0.8 72.7£09 715109
12-183hr  76.7+£0.7 73.6%+09 704%£08 73.1+£09 73.0%1.1
13-14hr  78.5+0.7 71.7+09 762%+08 76.8%+1.0 76.8%+1.0
14-15hr  79.2+0.6 73.5+09 69.5+08 782+1.1 77.0%1.5
15-16hr  79.240.6 71409 74.5%+09 809+1.0 83.3%+1.3
16-17hr  81.6+0.7 72.1+0.8 76.5+0.7 84.5+1.2 829+1.3
17-18hr  80.0+0.7 73.8+0.8 76.6+£0.6 822+1.0 86.8+1.2
18-19hr  81.3+0.8 74.7t1.0 78.1+0.7 80.0t1.1 885%1.1
19-20hr  82.4%09 74.7+1.0 81.4+08 84.5+t1.2 94.9+1.2
20-21hr  75.4+0.7 69.6+09 73609 80.1+09 82.6+1.2
21-22hr  76.0+£0.7 72.2+09 70.3%09 751%£1.0 77.7+1.4
292.23hr  79.5+0.6 709%1.0 721+0.9 77.3+£0.7 79.3+1.1
23-24hr  78.4+0.6 70.8+09 719%09 77.8+0.8 79.2+1.2

(mmHg)

Values are mean +=SE.



Table 17. Twenty-four-hour systolic blood pressure monitoring analysis

by telemetry method in cats

No.6 No.7 No.8 No.9 No.10 No.11
0-1hr 91.3+0.5 101.1%0.3 135.3%+1.3 119.8+0.8 112.5%0.4 125.2+0.9
1-2hr 89.9£0.4 101.6%+0.2 129.7#+1.1 117.3%0.7 112.54+0.5 124.7%0.9
2-3hr 90.3£0.6 102.8+£0.3 131.6*x1.4 118.0+0.8 114.840.7 125.6%1.0
3-4hr 91.4+£0.6 102.5%£0.4 1286=*1.2 122.4+0.8 114.4+0.7 123.1+0.8
4-5hr 89.8+0.5 103.7£0.4 130.0%+1.1 122.7+0.7 111.9+0.5 120.8%+0.7
5-6hr 89.9+0.5 104.8+0.4 129.1+1.1 122.6+0.8 113.7+0.6 124.0+0.6
6-Thr 91.1+£0.6 1056.7£0.5 131.0*+1.4 118.3+0.8 117.1+0.8 131.5+1.2
7-8hr 91.7£0.9 115.8+1.1 136.3*1.5 116.5+0.6 135.2+1.6 143.1%1.5
8-Shr 110.6+1.3 138.1+1.4 139.3+1.2 125.7+1.1 130.5+1.3 139.3+1.2
9-10hr 89.0£0.7 108.1£1.1 127.8%+1.1 117.0+1.2 109.3+0.4 118.0+0.8
10-11hr  90.44+0.5 99.1£0.3 128.5%+1.1 113.14+1.0 113.3%0.7 116.9+0.6
11-12hr  89.3+£0.5 100.3+£0.4 128.1%£0.9 117.8%+1.1 112.8+0.5 119.7%+0.8
12-13hr  89.740.7 100.7+0.4 125.5+0.9 119.1+0.9 111.8+0.5 119.740.6
13-14hr  88.8%£0.6 101.8+0.4 126.21+0.9 118.1+0.9 112.0+04 120.2+0.6
14-15hr 88.9:1:0:5 103.8+0.4 128.8+09 119.0+1.0 113.3+0.6 123.2+0.9
156-16hr  90.2%0.7 105.4%0.4 130.4%£0.9 120.8+1.0 116.5+0.9 127.4%+0.9
16-17hr  91.740.7 106.8+0.5 135.7+1.1 121.6+09 115.8+0.7 127.5+0.8
17-18hr  92.6+0.7 108.7+£0.5 132.3+1.1 120.9+1.0 118.7%+0.9 130.8+0.9
18-19hr  96.8+0.7 117.0£1.0 137.3+1.1 124.2+0.8 121.840.9 137.1+0.9
19-20hr 100.5%+1.2 129.1+1.3 1419414 1355+1.5 122.3+0.8 144.2+1.3
20-21hr  91.3%0.5 165.9:%:0.6 131.3£1.2 120.1+0.9 116.44+09 135.1+1.0
21-22hr  92.0+0.6 100.84+0.5 131.4+1.3 116.7+£0.5 113.0+0.4 1255+0.9
22-23hr  90.4%0.5 101.3%£0.4 130.8+1.3 116.9+0.8 119.84+1.0 124.6+1.0
23-24hr  90.56+£0.6 101.2+£0.3 130.9+1.4 118.2+0.8 114.1+0.6 1227408

(mmHg)

Values are mean =SE.



Table 18. Twenty-four-hour mean blood pressure monitoring analysis

by telemetry method in cats

No.4 No.5 No.6 No.9 No.10 No.11
0-1hr 70.8+0.6 78.7+£0.3 107.8*+1.2 103.5+0.7 93.3%+0.4 100.5%0.9
1-2hr 69.240.5 79.9+£03 1026=*1.1 101.2+0.6 93.1+£0.3 99.9+0.9
2-3hr 69.24+0.7 81.7+£0.5 104.7+1.3 102.2+0.8 95.0+£0.6 101.6%1.0
3-4hr 70.6x0.7 81.6+£04 102.1£1.1 105.7+£0.7 94.9%+0.6 99.6+0.8
4-5hr 68.4106 83.4%x04 103.7x1.1 105.56+£0.6 93.4+0.6 97.6%0.7
5-Ghr 69.0£0.7 85.8+0.4 102.6%1.1 1054+£0.7 95.6x0.6 100.9%0.6
6-Thr 70.2£0.7 87.2+£05 104.56%1.3 101.6%0.7 99.1%0.7 107.4+1.0
7-8hr 71.0£1.0 96.4+09 108.8*1.3 100.5+0.6 111.8%1.1 117.8+1.3
8-Ohr 914412 114.8%+1.1 111.7£1.1 1082%1.0 107.2%+1.0 114.56%+1.1
9-10hr 69.3+0.8 88.1%£1.1 1002%1.1 1004+1.1 90.5+0.5 95.7%0.8

10-11Thr 70.6+£0.6 78.4%+0.4 101.2+1.0 97.4+0.9 94.5+06 95.0+0.6
11-12hr  69.6+£0.6 80.0£0.56 100.1%*1.0 100.9%*1.0 93.9+0.5 96.4%+0.7
12-13hr  69.4+0.6 80.4%£0.5 98.4%0.9 102.9+0.9 93.0£0.5 96.2+0.7
13-14hr  68.5+0.6 81.1+0.5 98.7+£0.9 101.4%+0.7 92.8+0.5 96.4+0.6
14-156hr  68.3+£0.5 83.4%0.5 101.9+0.9 102.4+09 939405 99.3%1.0
15-16hr  69.2£0.8 84.9%+0.5 103.1+£0.8 104.5+£0.9 96.71+0.8 103.7£0.9
16-17hr  70.6+0.8 86.41+0.6 107.8+1.1 105.0%0.8 96.7+0.6 104.2+0.8
17-18hr  71.6£0.8 88.9+0.6 104.5£1.1 104.9+09 99.3+0.7 107.1+£0.9
18-19hr  76.1%0.8 96.7£0.9 110.1+1.0 108.3+0.7 101.8+0.7 112.71+0.8
19-20hr  80.3+1.2 107.3%£1.0 114.1%+1.3 118.3+0.7 102.5+06 118.7%1.1
20-21hr 70.6+0.6 85.56+£0.7 103.1*1.2 105.0%+0.8 97.1+£0.8 111.2+0.9
21-22hr  71.4%0.7 79.6+0.5 103.3%1.3 101.5%0.5 94.3+04 102.4+%0.9
22-23hr  69.6+0.6 79.3+0.5 103.0%1.2 102.0+0.7 99.5+0.8 101.1+1.0
23-24hr 69.9%0.7 79.0+£04 103.1%1.3 103.0+0.7 94.5+0.5 99.1+0.8

(mmHg)

Values are mean+SE.



Table 19. Twenty-four-hour diastolic blood pressure monitoring
analysis by telemetry method in cats

No.4 No.5 No.6 No.9 No.10 No.11
0-1hr 575+0.6 635104 87.3+1.1 928+0.7 79.0+04 84.2+0.9
1-2hr 56.9+0.6 64.7£03 826+1.0 90.8+06 786+05 83.9+0.9
2-3hr 55.8+0.7 66.7£0.5 84.6+1.2 91.6+0.8 80.3%+0.5 85.9+1.0
3-4hr 57.2+0.7 66.6+0.5 825+1.1 94.3+0.7 80.2+0.6 84.3+0.8
4-5hr 54.9+0.6 68.3%0.5 84.0%+1.0 939+06 79.5+05 825+0.7
5-6hr 556.4+0.7 71.1%£05 829+1.0 93.3+0.7 81.6+06 85.6+0.6
6-Thr 56.4+0.8 72.6+05 846+1.2 90.2+07 849406 91.1+0.9
7-8hr 57.61£1.0 81.0%+0.8 87.7£1.2 89.4+0.6 935+08 100.4+1.1
8-Shr 78.0+1.1 96.0+1.0 91.0%+1.0 955+1.0 899+08 97.7+1.0
9-10hr  56.3+0.8 73.4+1.1 80.2+1.1 89.4+06 76.5+05 81.1+08
10-11hr ~ 57.5+0.7 64.0£0.5 81.4%+1.0 87.009 80.1%+06 80.7+06
11-12hr  56.6+0.6 65.7+0.6 79.8+0.9 89.3+1.0 79.7+04 81.4+07
12-18hr  56.3+0.8 66.0+0.5 78409 91.6409 78.7+05 81.3407
13-14hr  55.5+0.7 66.5+0.6 78.7+0.8 89.9+0.7 78.5+05 81.1+07
14-16hr  55.1+0.5 68.7+0.6 82.0+£0.8 91.1+09 79.5+05 84.1+1.0
15-16hr  55.7+0.8 70.0+0.5 82.8+0.8 93.3+0.8 81.7+0.7 88.1+0.9
16-17hr ~ 56.840.8 71.50.7 86.8::1.0 93.840.8 82.2+0.6 88.8+0.8
17-18hr  57.94+0.8 74.24+0.7 83.8%1.1 944409 84.8+06 91.3+09
18-19hr  62.4+0.8 81.4+0.8 892+1.0 975406 87.0+08 96.3+08
19-20hr  67.0%£1.2 90.6+0.8 924+1.2 106.0+1.5 87.8+0.8 101.5+1.0
20-21hr  57.4+0.6 70.8+£0.7 824+1.1 955+0.7 828+0.6 954409
21-22hr  58.1+£0.7 64.7£0.6 82.8+1.2 921405 804+04 87.1+0.9
22-28hr  56.5+0.6 64.1£0.5 82.6::1.1 92.3+0.7 839407 85.7+0.9
28-24hr  56.8+0.7 63.840.4 826+1.1 93.0+0.7 79.7+05 835407

(mmHg)

Values are mean +SE.



Table 20. Variation of twenty-four-hours systolic blood pressure

in dogs
day No.1 No.2 No.3 No.4 No.b
1 124.6+£0.6 1352+07 116.5+0.8 120.8+0.8 130.2+1.1
2 124.0+05 133.2+0.8 117.9407 1185+08 126.7%1.1
3 125.8+0.6 138.1+0.8 1185+0.8 117.240.8 129.8+0.9
4 127.2+0.6 137.0£0.8 116.7+0.8 119.9+0.8 129.6+1.1
5 126.8+0.5 1356+0.8 118.0+0.8 121.9+0.7 127.6%1.0
6 129.2+0.8 137.2409 1177407 121.6+09 129.3+1.0
7 125.4+0.6  136.3+0.9 117.1+0.8 1221407 129.5+1.1
8 124.9+0.6 136.4+0.9 1180409 116.6+0.7 123.7+0.9
9 125.4+0.7 137.040.9 121.3+0.9 116.7£0.7 125.4%0.9
10 123.1+£0.7 139.8+0.8 118.4+07 118.9+0.7 123.940.9
mean 125.6+0.6 136.6+0.6 118.0+0.4 119.4+0.7 127.6%0.8
CV(%) 1.4 1.3 1.1 1.8 2.0

(mmHg)



Table 21. Variation of twenty-four-hours mean blood pressure

in dogs
day No.1 No.2 No.3 No.4 No.b
1 94.3+0.5 94.3x=0.7 86.3+0.7 94.2+0.8 97.8+1.0
2 93.9+04 92.9+0.8 88.4+0.6 91.4£0.7 95.7%1.0
3 95.56£0.5 94.3+0.7 88.1+0.7 89.540.7 98.2+0.9
4 97.1£0.5 94.1£0.7 87.6+0.6 90.9%x0.8 97.7£1.0
5 96.9+0.4 93.2+0.7 87.6+£0.6 92.7+0.7 97.2+0.9
6 98.6+0.6 94.1%£0.7 87.4%0.6 92.2+0.8 98.5%0.9
7 97.9+0.6 93.1+0.8 88.2+0.7 92.6£0.7 97.7£1.0
8 97.6+0.5 94.3+0.8 88.8+0.7 88.9+0.7 94.0+0.8
9 97.230.6 95.7+0.8 90.3+0.7 89.1+0.7 96.1+0.9
10 96.1+0.6 97.3+0.7 88.1%0.6 90.8%0.7 96.2%+0.8
mean 96.5+£0.5 94.3+£04 88.1£0.3 91.2%+0.6 96.9+0.4
CV (%) 1.6 1.4 1.2 1.9 1.4

(mmHg)



Table 22. Variation of twenty-four-hours diastolic blood pressure

in dogs
day No.1 No.2 No.3 No.4 No.b
1 76.9£0.5 72.4%+0.6 71.1£0.6 80.21+0.7 79.24+0.9
2 76.8+0.4 71.8%+0.7 73.9+0.6 77.2%0.7 78.1+0.9
3 77.9%£0.5 71.3+0.6 72.9+0.6 75.1£0.7 80.56£0.8
4 79.8+0.4 71.9+0.6 73.3+0.6 75.8+0.7 79.4%+0.9
) 79.5+£0.4 71.3%£0.7 72.9+0.6 77.4+0.6 79.6+0.8
6 80.3+0.5 71.8+0.6 72.4£0.6 76.9%+0.8 80.8+0.8
7 81.9%£0.5 71.0+0.7 73.9+0.6 77.41+0.6 79.7£0.9
8 81.8%£0.5 72.0x0.7 74.6x0.6 74.8+£0.7 77.2+£0.7
9 80.6+0.5 73.6£0.7 75.2%0.6 75.1+0.6 80.0+0.8
10 80.4+0.5 74.5+0.6 73.1+0.6 76.4%0.6 80.71+0.8
mean 79.6+£0.6 72.2+0.4 73.3+0.4 76.6+0.5 79.56£0.6
CV(%) 2.3 1.5 1.6 2.1 14

(mmHg)



Table 23. Variation of twenty-four-hours systolic blood pressure

in cats
day No.6 No.7 No.8 No.9 No.10 No.11
1 948+£06 106.6+£0.6 12756408 119.9+0.8 118.1+0.6 126.3+0.7
2 94.8+0.6 108.1+0.7 131.4+08 117.2+0.5 115.6+0.6 125.94+0.8
3 92.0+0.5 105.7£0.6 130.0£0.8 118.7t06 115.0x06 127.8%£08
4 91.4£06 1059+06 135.7£0.9 1185+06 114.4+06 125.0%+0.8
5 91.4+0.6 107907 131.0£0.7 1222%05 114.1+05 127.0%0.8
6 91.8+0.5 106.4+0.7 1327408 1249+06 114.8+06 124.0t0.6
| 7 91.2+£05 105.8%£0.7 1339+08 125.8+06 114505 125.6%+0.6
8 90.0£04 106.1%£0.7 1324%£10 119.2+06 1156+05 128.2+0.6
9 89.9+0.3 108.2+0.7 133.6%0.8 119.2+05 118.8+0.7 128.6+0.8
10 92.1£04 1066*+06 131.9%09 | 119.0£0.6 121.8%+0.7 129.6+0.8
mean 91.9+£05 106.7£0.3 132.0£0.7 120.56%09 116.3+0.8 126.8+0.6
CV(%) 1.8 0.9 1.7 2.4 2.2 1.4

(mmHg)



Table 24. Variation of twenty-four-hours mean blood pressure

n cats
day No.6 No.7 No.8 No.9 No.10 No.11
1 74.7£0.6 86.0x0.6 101.1+0.7 1022%0.7 979x05 101.0£0.7
2 74.6+0.6 87.1+£0.7 104.0+£0.8 102.1£0.5 96.2+0.5 101.0+0.7
3 71.8%+0.5 85.0x0.6 102.2+08 101.6%£0.5 95.6%+05 103.5%+0.7
4 71.6%£0.6 84.4%x06 107.0+£08 1024%0.5 95.2+05 100.8%+0.7
5 70.9+0.6  87.2x0.7 103.7+£0.7 106.1£0.4 94.6+0.5 103.1%0.7
6 71.2%x0.5 85.4+07 104.8+£0.7 108.3£0.6 95.3+05 100.2%0.6
7 70.7£0.5 84.84£0.7 106.6+08 107.9%0.5 95.3+04 102.7+0.6
8 68.6+04 85.6%0.7 105.0%£0.9 102.0+£0.5 96.5+0.4 105.3+0.6
9 68.6£04  88.3+£0.7 105.7£0.7 104.1£0.56 99.56+05 1059+0.7
10 71.2+05 86.4+06 104.8+0.8 103.2+£0.5 101.3*0.5 106.9%0.7
mean 71.4%+0.7 86.0+x04 104.5£0.6 104.0+£0.8 96.7+0.7 103.0%0.7
CV(%) 2.9 14 1.8 2.4 2.2 2.3

(mmHg)



Table 25. Variation of twenty-four-hours diastolic blood pressure

n cats
day No.6 No.7 No.8 No.9 No.10 No.11
1 61.0+0.7 71.1+0.5 81.8+0.7 90.94+0.7 82.56+04 84.9+0.7
2 60.9+06 71.6+06 83.6+0.8 92.1%£05 81.4+04 84.71£0.7
3 58.5+0.5 699+05 81.56+0.7 89.7+05 81.2%+04 87.3+0.7
4 58.61+0.6 69.2+06 85.5+0.8 91.56£05 81.0%0.5 84.7x0.7
5 57.840.6 72.5+0.7 834%x07 954+04 80.3x04 87.0+0.6
6 57.8+0.5 70.3+0.7 84.2+07 97.6+£05 80.7£0.5 84.6%+0.6
7 574+06 69.3+0.7 86.1+0.7 96.0x05 81.0+0.4 87.8%+0.5
8 55.3+0.6 70.3x0.7 84.4%x0.8 902%05 822%+04 90.3*0.6
9 55.2+04  73.4+06 849407 93.9+0.5 84.5%£05  91.0%+0.7
10 57.9%+056 71506 84.5+£08 92.0+06 853%+04 91.9+0.7
mean 58.0£06 709+04 84.0%£05 929+£08 82.0+0.5 87.4%09
CV(%) 3.3 1.9 1.8 2.9 2.0 3.2

(mmHg)



Table 26. Mean of twenty-four-hours systolic blood pressure (SBP),
mean blood pressure (MBP) and diastolic blood

pressure (DBP) in dogs

SBP MBP DBP
No.1 125.6 96.5 79.6
No.2 136.6 94.3 72.2
No.3 118.0 88.1 73.3
No.4 119.4 91.2 76.6
No.5 127.6 96.9 79.5

mean+SD 125474 93.4+3.7 76.2+3.4

(mmHg)



Table 27. Mean of twenty-four-hours systolic blood pressure (SBP),
mean blood pressure (MBP) and diastolic blood
pressure (DBP) in cats

SBP MBP DBP
No.6 91.9 71.4 70.9
No.7 106.7 86.0 70.9
No.8 132.0 104.5 84.0
No.9 120.5 104.0 92.9
No.10 116.3 96.7 82.0
No.11 126.8 103.0 87.4

mean®=SD  115.7+14.6 94.3%13.2 79.2+£12.7

(mmHg)



Table 28. Summary of experimental dogs and cats

No breed sex body weight
1 mongrel dog g 7.0kg
2 mongrel dog = 7.5kg
3 mongrel dog ¥ 13.0kg
4 mongrel dog ¥ 12.8kg
5 mongrel dog g 12.5kg
6 mongrel cat = 2.5kg
7 mongrel cat % 2.5kg
8 mongrel cat =2 2.3kg
9 mongrel cat ¥ 2.8kg




Table 29. Effects of surgically induced chronic renal failure on blood

pressure in dogs

systolic blood pressure
Postoperative 4 No.2 No.3 No.4 No.5
week
Cont. 126.01+0.7 136.8+0.3 117.7+0.2 116.0+0.7 120.6£0.7
Sweeks 143.5+1.5%* 173.7+1.2* 127.6+1.2* 1399+04* 156.9+1.5*
(mmHg)
mean blood pressure
Postoperative No.2 No.3 No.4 No.5
week
Cont. 97.3+£0.3 94.1%0.3 88.0x£0.8 88.0+0.6 90.6+0.6
bweeks 122.2+0.7* 130.2+0.5* 942407 105.9+0.3* 121.2+1.1*
(mmHg)
diastolic blood pressure
Postoperative 0 4 No.2 No.3 No.4 No.5
week
Cont. 80.6%0.4 71.84+0.3 73.4+0.3 73.6 0.5 73.6x0.5
5weeks 99.24+1.0* 105.7%0.6* 76.7x0.4* 87.3+0.4* 100.3£0.6*
(mmHg)

Values are mean +=SE.
* Significancein p<0.05 compared with Cont..



Table 30. Effects of surgically induced chronic renal failure on

systolic blood pressure in cats

systolic blood pressure
Post ti .
OStOPERAMVE " No.6 No.7 No.10 No.11
week
Cont. 94.74+0.3 121.1+£0.7 118.5%+0.9 125.9+0.5
5weeks 169.9+0.9*% 173.2+0.5 153.3+0.9 145.3 £0.5*
(mmHg)
mean blood pressure
Postoperati
ostoperative No.6 No.7 No.10 No.11
week
Cont. 72.1%x0.4 98.4+0.4 98.61+0.7 101.8+0.5
5weeks 145.0+0.9* 143.6+0.5* 129.9+0.9* 118.4+0.4*
(mmHg)
diastolic blood pressure
”
Postoperative o No.7 No.10 No.11
week
Cont. 58.5+0.3 78.1+0.3 83.3+0.5 85.8+0.6
Sweeks 122.4+1.2%* 118.7x0.5* 111.2+1.0* 102.6%+0.4*
(mmHg)

Values are mean +SE.

* Significance in p<0.05 compared with Cont..



Table 31. Changes mean of twenty-four-hours systolic blood pressure
(SBP), mean blood pressure (MBP) and diastolic
blood pressure (DBP) pre- and post- nephrectomy
in dogs

SBP MBP DBP

Pre Post D Pre Post D Pre Post D

No.1 126.0 1435 175 973 1164 191 806 992 186

No.2 136.8 173.7 369 941 1302 361 71.8 105.7 33.9

No.3 117.7 1276 9.9 880 94.2 6.2 734 76.7 3.3

No4 116.0 1399 239 880 1054 174 1736 873 137

No.5 120.6 1569 36.3 90.6 121.2 30.6 73.6 1003 26.7

mean 123.4 148.3* 249 91.6 113.5* 21.9 746 93.8% 192

SD 84 176 11.8 4.1 14.0 11.7 3.4 11.7  11.8

(mmHg)

Pre : pre-nephrectomy

Post : post-nephrectomy

D : Post-Pre

* Significance in p<0.05 compared with Pre.



Table 32. Changes mean of twenty-four-hours systolic blood pressure
(SBP), mean blood pressure (MBP) and diastolic
blood pressure (DBP) pre- and post- nephrectomy
In cats

SBP MBP DBP

Pre Post D Pre Post D Pre Post D

No.5 94.7 1699 752 721 1450 729 585 1224 63.9
No.6 121.1 173.2 521 964 143.6 472 781 1187 406
No.7 1185 153.3 348 986 1299 313 833 111.2 279

No.8 1259 1453 194 101.8 1184 16.6 858 102.6 16.8

mean 115.0 160.4* 454 922 1342 420 764 113.7%* 37.3

SD 139 133 240 136 126 241 124 8.8 20.2

(mmHg)

Pre : pre-nephrectomy

Post : post-nephrectomy

D : Post-Pre

* Significancein p<0.05 compared with Pre.



Table 33. Effects of surgically induced chronic renal failure on
blood urea nitrogen (BUN), creatinine (Cr) and
creatinine clearance (CCr) in dogs

BUN

Post 1

ostoperative No.1 No.2 No.3 No.4 No.5 mean=*SD
week _
Cont. 15.0 6.8 11.3 8.2 8.5 10.0+ 3.3
Sweeks 60.8 37.0 14.6 20.6 21.1 30.8+t18.7*

(mg/dl)

Cr

Post t1

ostoperative No.1 No.2 No.3 No.4 No.5 mean3SD
week
Cont. 0.8 0.7 0.6 1.3 1.0 0.94+0.3
Sweeks 45 3.2 2.6 3.2 2.2 3.1+0.9*%

(mg/dl)

CCr

Post t1

ostoperative No.l1 No2 No0o.3 No4 No.5 mean®SD
week
Cont. 2.6 1.9 2.4 2.3 2.9 2.4+0.5
5weeks 0.5 1.3 0.9 1.1 1.0 1.0+0.3*

(ml/min/kg)

*Significancein p<0.05 compaired with Cont..



Table 34. Effects of surgically induced chronic renal failure on
blood urea nitrogen (BUN), creatinine (Cr) and

creatinine clearance (CCr) in cats

BUN
Postoperative No.6 No.7 No.8 No9 mean*SD
week
Cont. 22.0 38.2 19.1 23.3 25.7+8.5
Sweeks 33.8 35.1 47.8 33.3 37569
(mg/dl)
Cr
Postoperative No.l1 No.2 No.3 No4 mean*SD
week
Cont. 0.9 1.2 1.2 1.6 1.2%+0.3
Sweeks 1.9 1.9 2.9 2.1 2.2+0.5%
(mg/dl)
CCr
Postoperative No.l No.2 No.3 No4 meantSD
week
- Cont. 2.6 1.9 2.2 1.7 2.1+04
5weeks 1.3 1.5 0.9 1.5 1.3+0.3*%

(ml/min/kg)

*Significance in p<<0.05 compaired with Cont..



Table 35. Comparison of plasma renin activity (PRA), angiotensin I
(ANG T ), angiotensin I (ANG 0 ) and aldsteron (ALD)
concentrations in normal and experimental nephrectomized

dogs
PRA ANGI ANGI ALD
(ng/ml/hr) (pg/ml) (pg/ml) (ng/dl)
Nornal dogs 0.1 272 114 1
(n=11) 1.4 572 30 8
0.1 398 218 2
0.4 961 303 1
0.1 263 378 1
1.2 440 365 5
0.3 143 10 3
1.7 160 10 1
1.7 925 13 1
1.9 170 40 3
0.4 220 10 2
mean 0.9 411.3 111.0 2.5
SD 0.7 294.0 143.2 2.2
No.2 7.8 7330 3300 382
No.3 7.2 8000 2000 260
No.4 4.0 6380 4240 158
No.5 . 4.9 7710 3322 192
mean 6.0* 7355.0% 3215.5% 248.0%
SD 1.8 705.5 921.1 98.9

* Significance in p <0.05 compared with normal groups.



Table 36. Comparison of plasma renin activity (PRA), angiotensin I
(ANG I ), angiotensin I (ANG I ) and aldsteron (ALD)
concentrations in normal and experimental nephrectomized

cats
PRA ANGI ANGI ALD
(ng/ml/hr) (pg/ml) (pg/ml) (ng/dl)
Nornal cats 1.0 848 65 8
(n=11) 1.1 139 105 4
0.2 358 98 10
1.3 952 56 4
1.1 310 350 2
1.8 390 650 2
1.8 700 95 2
0.8 670 45 4
0.6 400 83 3
1.2 820 380 5
0.7 420 213 4
mean 1.1 546.1 194.5 4.4
| SD 0.5 262.4 190.9 2.5
No.7 12.8 16800 14500 53
No.8 10.0 24160 13950 15
No.9 20.8 24300 10300 22
mean 14.5% 21753.3* 12916.7* 30.0%
SD 5.6 4290.3 2282.7 20.2

* Significance in p <0.05 compared with normal groups.



Table 37. Summary of experimental dogs and cats

No breed sex body weight
1 mongrel dog ? 7.5kg
2 mongrel dog ¥ 13.0kg
3 mongrel dog % 11.8kg
4 mongrel dog g 11.5kg
5 mongrel cat ¥ 2.5kg
6 mongrel cat % 2.8kg
7 mongrel cat % 2.3kg




Table 38. Effects of angiotensin converting enzyme inhibitor (ACEI)
treatment on systolic blood pressure in experimental

nephrectomized dogs

No.1 No.2 No.3 No.4
-3day 158.6+1.0 151.8+0.7 144.5+£0.8 157.1+0.8
Pre -2day 155.0%1.0 148.8 0.7 138.1+0.9 155.6+0.7
-1day 155.0*1.0 151.1+0.8 136.3+0.9 154.0+1.0
lday 144.8+0.9* 144.5+0.8* 121.8%=0.8% 145.240.7%
2day  142.1+0.8* 143.8+£0.8* 113.8+0.9* 139.8%£0.8%
3day 141.44+0.9* 141.3+£0.9* 111.6+0.7* 138.6+1.0*
ACEI 4day 144.9+1.0* 1425+0.9* 117.1+0.8% 144.9:+0.7*
5day 143.0+£0.8* 144.9+0.8* 120.1*+0.8%* 141.0*0.9*
6day 140.1+£0.9* 139.24+0.8* 112.8%+0.7* 136.3%:0.8*
7day  140.5+0.8* 141.1£0.8* 109.6=%0.7* 143.5+0.8*
(mmHg)

Values are mean =SE.

* Significance in p<0.05 compared with -1day



Table 39. Effects of angiotensin converting enzyme inhibitor (ACEI)
treatment on mean blood pressure in experimental

nephrectomized dogs

No.1 No.2 No.3 No.4
3day 116.8+1.0 1155406  109.9+407  118.6+0.7
Pre -2day 1145409 1143407 - 1050408  117.6+0.7
lday 1155409 1159407 1043408  116.940.9
lday 105.4+0.8% 108.1+0.7*  946+0.7* 109.9+06*
2day 1055+0.7% 107.4+0.7*  88.1+0.8* 106.940.7¢
3day 106.1%0.7* 104.4+0.8*  86.3+0.7% 107.2:0.8*
ACEI 4day 108.5+0.8* 105.7+0.8% 911+0.7% 112.840.7
5day 106.1%+0.7% 107.0£0.7*  93.8+0.7% 109.4+0.8*
6day 103.9+0.8% 1021+0.7*  88.0+0.7% 103.7+0.8*
Tday 104.0£0.7% 104.4+0.7%  85.040.6* 105.7+0.7*

Values are mean = SE.

* Significancein p<0.05 compared with -1day



Table 40. Effects of angiotensin converting enzyme inhibitor (ACEI)
treatment on diastolic blood pressure in experimental

nephrectomized dogs

No.1 No.2 No.3 No.4
-3day  93.3£0.9 94.9+0.6 91.6+0.7 98.4+0.7
Pre  -2day 91.940.8 94.2+0.6 88.24+0.7 97.9%0.6
-lday  93.1+0.8 95.6+0.6 88.040.8 97.1£0.8
lday 84.0+0.8* 87.5+0.7* 80.9£0.7* 90.6+0.6*
2day 85.3+0.7* 86.94+0.7* 75.7+0.7% 89.1+0.7*
3day 86.3+0.6* 84.1+0.7* 73.4+0.6* 91.0%£0.8*%
ACEI 4day 88.1+0.7* 85.4+0.7% 78.0£0.7* 96.1+£0.6
5day 85.8+0.6% 86.2+0.6* 80.6 £0.7* 92.1%£0.7*
Gday 84.1+0.7% 81.6+0.6* 75.8+0.6% 85.6+0.7*
Tday 84.0+0.6* 84.1+0.6* 72.91+0.6* 84.3%0.7%

Values are mean +SE.

* Significance in p<0.05 compared with -1day



nephrectomized cats

Table 41. Effects of angiotensin converting enzyme inhibitor (ACEI)
treatment on systolic blood pressure in experimental

Values are mean +SE.

* Significance in p<0.05 compared with - lday

No.5 No.6 No.7
-3day  146.7+0.9  1925+0.5  154.5-+05
Pre  -2day 1481408 1979406  152.3+0.6
-lday  144.7+£0.8  192.8+0.6 1489406
lday  146.4%0.7  184.9+0.7* 129.7+0.9*
2day  138.9%0.7* 163.9+0.9* 109.8+0.5*
3day  132.9+0.8* 155.340.9* 120.9+0.6*
ACEI 4day 131.7+£0.7* 153.6+0.7%* 114.5+0.6%
bday  127.7+0.7%  153.140.7* 105.4 +£0.5%
6day  124.1%+0.9* 1555+0.9%* 100.2+05*
7day  125.9+1.0* 147.2+0.9* 116.9+0.6*
(mmHg)



Table 42. Effects of angiotensin converting enzyme inhibitor (ACEI)

treatment on mean blood pressure in experimental

nephrectomized cats

No.5 No.6 No.7
-3day  122.8+0.8 164.14+0.5 130.0+0.4
Pre  -2day 123.5%0.7 168.2+0.5 128.7+0.5
-l1day 120.6+0.7 164.1+0.6 125.1+0.6
lday 122.24+0.6 157.1*+0.6* 107.2+0.8*
2day 114.6+0.6* 137.5%0.8* 88.9+0.4*
3day 109.240.7* 129.2%0.7* 98.0+0.5%
ACEI 4day 107.5+0.6* 127.84+0.6* 93.2+0.4*
5day 104.4%+0.6* 127.7+0.6% 87.1+0.5%
6day 102.4+0.8* 130.7%0.8* 81.8+0.4*
7day  102.3+0.8* 123.3+0.7* 95.3+0.5%
(mmHg)

Values are mean =SE.

* Significance in p<0.05 compared with -1day



nephrectomized cats

Table 43. Effects of angiotensin converting enzyme inhibitor (ACEI)
treatment on diastolic blood pressure in experimental

No.6

Values are mean =SE.

* Significance in p<0.05 compared with -1day

No.5 No.7
-3day  102.7+£0.7 137.6+0.4 108.0+£0.4
Pre -2day 102.3%+0.6 140.7+0.5 107.9+0.4
-lday 100.3+0.6 137.6+0.5 104.240.5
lday 101.6%0.5 131.3+0.5% 88.6+0.7*
2day 95.1£0.5* 113.9%0.7* 72.41+0.4*
3day 90.5+0.5* 106.0+0.6* 80.2+0.4*
ACEI 4day 88.7£0.5* 105.1+0.5% 77.04+0.4*
5day 86.5%x0.5% 105.5+0.5* 72.91+0.4*
Gday 85.4+0.6* 108.94+0.7* 67.6+0.4*
Tday 84.3+0.6* 102.3*0.5* 78.54:0.4%
(mmHg)



Table 44. Effects of angiotensin converting enzyme inhibitor (ACEI) treatment on
plasma renin activity (PRA), angiotensin I (ANG 1), angiotensin II
(ANG 1) and aldsteron (ALD) concentration in experimental
nephrectomized dogs

PRA
day No.1 No.2 "No.3 No.4 mean +SD
Pre 7.8 7.2 7.3 3.2 6.4+2.1
7days 7.2 7.2 8.2 7.4 7.5+0.5
(ng/mllef’lr)
ANGIT
day No.1 No.2 No.3 No.4 mean =SD
Pre 7330 8000 7188 6285  7200.8%+705.8

7days 7230 12200 7660 7410 8687.51+2350.4

(pg/ml)
ANGI
day No.1 No.2 No.3 No.4 mean =SD
Pre 3300 2000 5910 3615  3706.2%+1627.0
7days 123 280 8 35 111.5+122.6%
(pg/ml)
ALD
day No.1 No.2 No.3 No.4 mean +SD
Pre 382 260 131 131 226.0£120.5
7days 10 4 1 2 4.2 £4.0*%
(ng/dl)

* Significancein p<0.05 compared with Pre.



Table 45. Effects of angiotensin converting enzyme inhibitor (ACEI) treatment on
plasma renin activity (PRA), angiotensin I (ANG 1), angiotensin II
(ANG II) and aldsteron (ALD) concentration in experimental

nephrectomized cats

PRA
day No.5 No.6 No.7 mean =SD
Pre 12.8 17.0 9.5 13.1+3.8
7days 16.4 17.5 12.4 15.4%2.7
(ng/ml-hr)
ANGI
day No.5 No.6 No.7 mean +=SD
Pre 16800 24130 25000 21976.7+4504.2
7days 13200 14000 25710  17636.7+7003.1*
(pg/ml)
ANGI
day No.5 No.6 No.7 mean =SD
Pre 14500 12000 20453 15651.0+4342.5
7days 633 620" 425 559.3 +116.5%
(pg/ml)
ALD
day No.5 No.6 No.7 mean +SD
Pre 53 280 36 123.0+136.2
7days 6 6 2 4.7+2.3%
(ng/dl)

* Significancein p<0.05 compared with Pre.



Table 46. Clinical characteristics of normal and renal disease groups

in dogs
renal
al
norm disease
n 102 13
male / female 42160 8/5
Age (y) 55+3.9 7.8+5.1

B.W. (kg) 156.6+13.2 12.7%+7.0

0.8+0.3 4.7+3.5%

Cr (mg/dl) (n=60) (n=12)

Values are means £SD.

B.W. : body weight

Cr: serum creatinine

* Significance in p<0.05 compared with normal.



Table 47. Clinical characteristics of normal and renal disease groups

in cats

renal
normal disease
n 61 36
male / female 26135 30/6
Age (y) 3.8£3.2 7.5+3.5%
B.W (kg) 4.0£1.7 5.4+1.2%
G gy 204 TR

Values are means +=SD.
B.W. : body weight
Cr : serum creatinine

* Significancein p<0.05 compared with normal.



Table 48. Repeated indirect blood pressure measurements and

heart rate in dogs

SBP MBP DBP HR

(mmHg) (mmHg) (mmHg) (beats/min)

1 140.0£25.0 115.0%23.9 90.0%£20.4 126.1+31.2

2 133.8£23.0* 109.3+22.4* 84.3+20.3* 122.1=+30.0%

3 131.0£23.8* 108.0+20.7* 82.9+18.6* 119.8+27.6*

4 127.2£23.0 103.1£20.4* 78.9+17.5* 118.8+30.4*

5 119.8+22.0** 96.1£18.3** 69.4+16.5** 116.3+26.2*%
01:1,::111 130.3£21.7 106.3%+19.4 81.1+16.7 120.4+27.0

Values are means £SD.
SBP:systolic blood pressure
MBP:mean blood pressure
DBP:diastolic blood pressure
HR :heart rate
* Significance in p<0.05 compared with 1.
* Significancein p<0.05 compared with Overall mean.



Table 49. Repeated indirect blood pressure measurements and

heart rate in cats

SBP MBP DBP HR
(mmHg) (mmHg) (mmHg) (beats/min)

1 126.0£19.0 109.3+188 86.1%x18.0 161.8+27.1

2 1246174 106.0+20.5 83.5+17.1 159.8£28.1

3 126.2+195 10814202 84.9%185 156.6+30.9

4 123.9%+18.4 106.3+19.3 82.8+16.8 158.7%£27.0

5 119.6+19.3* 101.3+17.8* 77.0£17.6** 159.1+26.9

Overall
mean

124.0%£16.1 106.2*+16.7 82.9+14.6 159.2425.3

Values are means+SD.

SBP:systolic blood pressure

MBP:mean blood pressure

DBP:diastolic blood pressure

HR :heart rate '

* Significancein p<0.05 compared with 1.

* Significance in p<0.05 compared with Overall mean.



Table 50. Comparison between limb- and tail-measured indirect blood
pressure measurements and heart rate in dogs

SBP MBP DBP HR
(mmHg) (mmHg) (mmHg) (beats/min)

limb n=33) 123.84+20.8 96.3+15.9 69.8+14.8 117.7+28.4

tail (n=33) 115.2£19.8 93.9%17.0 67.3+16.3 112.4+26.7

Values are means =SD.
SBP:systolic blood pressure
MBP:mean blood pressure
DBP:diastolic blood pressure
HR :heart rate



Table 51. Comparison between limb- and tail-measured indirect blood
pressure measurements and heart rate in cats

SBP MBP DBP HR
(mmHg) (mmHg) (mmHg) (beats/min)

Limb (n=24) 117.0+15.6 101.2+175 75.6+17.0 156.5£28.4

tail (n=24) 122.5+224 99.6+19.9 76.0+£19.7 166.8+27.7

Values are means +SD.
SBP:systolic blood pressure
MBP:mean blood pressure
DBP:diastolic blood pressure
HR :heart rate



Table 52. Comparison of indirect blood pressure measurements and
heart rate in normal and renal disease dogs

SBP MBP DBP HR
(mmHg) (mmHg) (mmHg) (beats/min)
al
norm 118.6+18.7 93.8+158 674+144 11534248
(n=102)

al di
ren( 133(;ase 146.6+35.3* 117.81+27.4* 88.8+25.6* 123.3+27.6
n=

Values are means +SD.

SBP:systolic blood pressure

MBP:mean blood pressure

DBP:diastolic blood pressure

HR :heart rate :

* Significancein p<0.05 compared with normal.



Table 53. Comparison of indirect blood pressure measurements and
heart rate in normal and renal disease cats

SBP MBP DBP HR
(mmHg) (mmHg) (mmHg) (beats/min)
normal -yl 1188 9864192 7414188 161.1+31.8
(n=61)
al dis
ren ( 36‘;%8 126.7+18.2% 105.9+14.3* 82.0+14.2* 1558+15.9
n:

Values are means +SD.

SBP:systolic blood pressure

MBP:mean blood pressure

DBP:diastolic blood pressure

HR :heart rate

* Significancein p<0.05 compared with normal.



Table 54. Comparison of plasma renin activity (PRA), angiotensin I
(ANG I ), angiotensin I (ANG II ) and aldsteron (ALD)
concentrations in normal and renal disease dogs

PRA ANG I ANG I ALD
(ng/ml/hr) (pg/ml) (pg/ml) (ng/dl)
n(omll?; 09407  411.3+294.0 111.0+143.2 25429
n:

renal disease

(0=8) 13.6%+3.3* 11641.2::6631.3* 16815.0+10511.6* 126.5+153.4*
n=

* Significance in p<0.05 compared with normal groups.



Table 55. Comparison of plasma renin activity (PRA), angiotensin |
(ANG 1 ), angiotensin I (ANG [ ) and aldsteron (ALD)

concentrations in normal and renal disease cats

PRA ANG I ANGII ALD
(ng/ml/hr) (pg/ml) (pg/ml) (ng/dl)
al
n(omlll) 11405 546.1+262.4 194.5+190.9 44+ 25
n:

renal disease

@="7) 7.9+5.0* 7584.0+3021.3* 6782.6%£5484.5% 95.9 £127.1*
n:

* Significance in p<0.05 compared with normal groups.



Fig. 1. Implantable Transmitter

1. TL10M2-D70
2. TA11PA-C40



Fig. 2. Reciver panel

1. RLA2000
2. RLA1020



Fig. 3. Comverter and Adapters

1. Pressure Reference ;: (C11PR)
2. Receiver Multiplexer : (RMX10)
3. Consolldation Matrix : (BCM100)
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Fig. 4. Universal Adapter (UA10)
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Fig. 5. Schematic diagram shows telemetry and date acqusition system



Fig. 6. Softron ECG Processor
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Fig. 7. Line graphs show systolic blood pressure (SBP), mean blood pressure (MBP)
and diastolic blood pressure (DBP) measured with radiotelemetry after surgery
was received at time zero in dogs.
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Fig. 8. Line graphs show systolic blood pressure (SBP), mean blood pressure (MBP)
and diastolic blood pressure (DBP) measured with radiotelemetry after surgery
was received at time zero in cats.
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Fig. 9. Tracings show systolic blood pressure (SBP), mean blood pressure (MBP) and
diastolic blood pressure (DBP) measured with radiotelemetry in dogs (No.1-3).
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Fig. 10. Tracings show systolic blood pressure (SBP), mean blood pressure (MBP) and
diastolic blood pressure (DBP) measured with radiotelemetry in dogs (No.4-5).
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Fig. 11. Tracings show systolic blood pressure (SBP), mean blood pressure (MBP) and
diastolic blood pressure (DBP) measured with radiotelemetry in cats (No.6-8).
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Fig. 12. Tracings show systolic blood pressure (SBP), mean blood pressure (MBP) and
diastolic blood pressure (DBP) measured with radiotelemetry in cats (No.9-11).
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Fig. 13. Line graphs show circadian profiles plotted by 1-hour intervals of systolic blood
pressure (SBP), mean blood pressure (MBP) and diastolic blood pressure (DBP)
measured with radiotelemetry in dogs.
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Fig. 14. Line graphs show circadian profiles plotted by 1-hour intervals of systolic blood
pressure (SBP), mean blood pressure (MBP) and diastolic blood pressure (DBP)
measured with radiotelemetry in cats.
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Fig.

41. Blood Pressure Monitor (USM-700G)



Fig. 42. Blood pressure cuff
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Basic research into renal hypertension in dogs and cats

Mika MISHINA



There are two types of hypertension, essential hypertension and
secondary hypertension, and whereas the causes of essential hypertension
remain unclear, the most frequent cause of secondary hypertension is
kidney failure. The origins of renal hypertension are thought to lie in an
accumulation of bodily fluids due to a reduction in renal function, an
increase in the heart rate and resistance in the peripheral blood vessels,
and also accentuation of pressure-raising factors such as the renin-
angiotensin-aldosterone system, and the suppression of pressure-reducing
factors such as the kallikrein-kinin-prostaglandin system.

In the field of veterinary medicine, in particular in small animal
clinical cases, in recent years, there has been an increase in chronic renal
failure in the same way as for human cases, and the diagnoses and
treatments are being examined, but there are no detailed reports
concerning renal hypertension.

As a reason for this, it is necessary to measure the blood pressure
accurately in an examination because hypertension does not manifest any
attendant clinical symptoms, but because blood pressure changes within
the body due to various causes, the accurate evaluation of blood pressure
which have been obtained from dogs and cats, and the diagnosis of
hypertension remain problematic.

The object of this research was to investigate the manifestation of
renal hypertension in small animals, in particular in dogs and cats, and
their causes, and to begin with, the blood pressure of normal dogs and cats
was measured using a telemetry system which made possible 24-hour
continuous invasive blood pressure measurements across a period of several
months without being anesthetized or restrained and the daily fluctuations
and normal values were examined.

Five mature mongrel dogs (two male, three female, weight 7.0 to
13.0kg) and six mature mongrel cats (six females, weight 2.3 to 2.8kg) in
whom no abnormalities could be identified through clinical examination
were used in this experiment, and blood pressure fluctuations and normal
blood pressure were examined. The telemetry system blood pressure
measuring transmitter catheter was inserted into the femoral artery, and
the blood pressure measuring transmitter per se was implanted
subcutaneously. Blood pressure settled approximately one to two weeks
after the blood pressure measuring transmitter was installed.

After installation of the blood pressure measuring transmitter, the



blood pressure was measured continuously for 24 hours over a 10-day
period from the point in time when the blood pressure settled, and the daily
blood pressure fluctuations in normal dogs and cats was examined. As a
result, when the average hourly values of the systolic blood pressure, mean
blood pressure and diastolic blood pressure which were measured using the
telemetry system were observed, it was discovered that the daily
fluctuations showed a peak at 08:00 and 19:00. These daily fluctuations
gradually rose approximately three to four hours before the peak was
revealed, and then showed a tendency towards stabilization, lowering
within the hour after the peak was reached.

The daily variance in fluctuations of the blood pressure over a 24-
hour period according to the telemetry system were relatively small, and
the mean values in the five normal dogs were: systolic blood pressure 125.4
+7.4mmHG, mean blood pressure 93.4+3.7mmHg, diastolic blood pressure
76.2+3.4mmHg. Further, the mean values in the six normal cats were:
systolic blood pressure 115.7+ 14.6mmHG, mean blood pressure 94.3 +
13.2mmHg, diastolic blood pressure 79.2+12.7mmHg. From these facts, it
is considered that for the purposes of interpretation of blood pressure
values in dogs and cats which have been measured using the telemetry
system, it is appropriate to make evaluations using a 24-hour period for
which the mean values of the blood pressure over the 24 hours are taken,
while taking the daily fluctuations into consideration.

Next, an experimental model of dogs and cats suffering from
renal failure was established, and the manifestation of renal hypertension
due to renal damage from the point of view of both blood pressure and the
renin-angiotensin-aldosterone system was examined.

Five mature mongrel dogs (two male, three female, weight 7.0 to
13.0kg) and six mature mongrel cats (six females, weight 2.3 to 2.8kg) in
whom no abnormalities could be identified through clinical examination
were used in the experiment. The methods of measuring blood pressure
were the same as for the first experiment, and the blood pressure was
examined over a 24-hour period. ‘

The renal failure model was established with the blood flow blocked
through partial ligation of the dorsal and ventral branch of the renal artery,
in order to reduce to 1/4 the amount of blood flow supplied to the left
kidney following surgical removal of the right kidney.

As a result of examining the fluctuations in blood pressure, BUN, Cr



and CCR both before and after construction of the renal failure, in the dog
renal failure model, compared with the control prior to construction, there
was a significant increase in blood pressure values (p<0.05) at the same
time as an increase in BUN and Cr, and a decrease in CCr. Further, in the
cat renal failure model, there was a significant increase in blood pressure
values (p<0.05) at the same time as an increase in Cr and a reduction in
CCr. |

As a result of comparing plasma renin activity, angiotensin I and II
concentrations, and aldosterone concentration in normal cases of dogs and
cats and in the renal failure models, in all cases, the renal failure models
showed significantly higher values (p<0.05) compared with the normal
cases. From this fact, it is clear that renal hypertension manifests in
dogs and cats due to renal damage, and it is considered that the renin-
angiotensin-aldosterone system is involved with the manifestation
mechanism. '

Moreover, the effects of an angiotensin converting enzyme

inhibitor on renal hypertension as manifested according to the renal failure
model were examined.
Four dogs (one male, three females, weight 7.5 to 13.0kg), and three cats
(three females, weight 2.3 to 2.8kg) in the renal hypertension model who
manifested renal hypertension were used in the experiment. The methods
of measuring blood pressure were the same as for the first experiment, and
the blood pressure was examined over a 24-hour period. An angiotensin
converting enzyme inhibitor ‘was given to the renal failure model and the
blood pressure values, plasma renin activity, angiotensin I and II
concentrations, and aldosterone concentration were compared.

As a result, in all cases of dogs and cats in the renal failure model,
blood pressure values when the angiotensin converting enzyme inhibitor
was given were significantly decreased (p<0.05). Further, when the
angiotensin converting enzyme inhibitor was given, although no change in
the plasma renin activity or the angiotensin I concentration was identified,
there was a significant decrease (p<0.05) in angiotensin II concentration
and aldosterone concentration.

From these facts, it is thought that the renin-angiotensin-aldosterone
system plays a large role in the manifestation mechanism of renal

hypertension in dogs and cats.
Based upon these results, in cases of chronic renal failure in dogs



and cats, blood pressure measurements using the oscillometric method, and
measurements of the renin-angiotensin-aldosterone system were taken, and
the manifestation of renal hypertension in clinical cases was examined.

The target cases were 115 dogs (50 male, 65 female), and 97 cats
(56 male, 41 female) which were brought into Azabu University Animal
Teaching Hospital. These were divided into the control group of 102 dogs
(42 male, 60 female), and 61 cats (26 male, 35 female) in whom no
abnormalities were identified following general clinical examinations, and
blood and sero-biochemistry examinations, and the kidney disease group of
13 dogs (8 male, 5 female), and 36 cats (30 male, 6 female), in whom chronic
renal failure was diagnosed as a result of clinical symptoms and a minimum
Cr2.0mg/dl.

The oscillometric method was used to measure diastolic blood pressure,
mean blood pressure, and systolic blood pressure, as well as the number of
heart rates, with the area of measurement being either the forelimbs or the
tail head. During the measurements, care was taken not to apply stress to
the patient as far as possible.

The mean values of the measured blood pressure values in the dogs
in the control group according to the oscillometric method were: diastolic
blood pressure 118.6+18.7mmHg, mean blood pressure 93.8 + 15.8mmHg,
and systolic blood pressure 67.4+=14.4mmHg. Further, the mean values in
cats were diastolic blood pressure 115.4+18.8mmHg, mean blood pressure
98.6£19.2mmHg, and systolic blood pressure 74.1+18.8mmHg.

As a result of comparing blood pressures in both cats and dogs in
both the control group and the kidney disease group, for all cases of
diastolic blood pressure, mean blood pressure, and systolic blood pressure,
the kidney disease group showed a significantly higher value (p<0.05)
compared with the control group.

Moreover, the kidney disease group showed significantly higher
values (p<0.05) compared with the control group in plasma renin activity,
angiotensin I and II concentrations and aldosterone concentration.

From these facts, an increase in blood pressure at the same time as
accentuation of the renin-angiotensin-aldosterone system was identified
in the cases of kidney disease, even with blood pressure measurements
taken using the oscillometric method, and the existence - of renal
hypertension was further identified in the cases of chronic renal failure in

the clinical cases as well.



