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DITES AL AT 5 AT AR S B AR E 2 S T3
LIHET DEENRE T B AREY

SRKEEFIMESHAREE ML (EFF /HE—#R)
P (TR SO S

OEESEAE A L2 KA S B RS R 2T LI D 0B e E, BEEE166 FiH22 28K tHRICKE
ERVYLETOST ) O VERCCHRE L. BIRE, POBREZLERE L OICERREL, ALAVS-V T
LFREST 7LD HRMEE®RY, WHLSERYER L, SHCRasseis, M mREREsAVBEHEL N E
WL, 158& 70 dx—A M (burst rate, BR) & 100.0:38& 72 ) D/3— & b& (burst incidence, BI) ##E & L7z, LE
SAARRS Y, THHIE (lower body negative pressure) B2 & 2 UEIREOEILIH T ABINELTHMEL 2. ¥
ERY Y UEEH =8 L 7O T I ) 0 VIEEE (0=8) BIER, KRBLTHE HRBMRERRERCEI o,
VEANY Y 5mgiROES5%, HLEREIEZICETL, MEREAEZICENLE (Fhthp001). 077/ 00—
0.2mg/kg BIRIE 518, CRBIEEEIVET L (9<0.01), ARBIIETH@E 0.05<p<0.1) ZRL, A 0BIRE, FTEME KM
BEBEICER LT (FRNENP0.05). REEBIIEERY ¥y H5I12X 033130547573 b /100030 (p<0.01), 7
075 70— L5122 0322345531 7/5— R }/100.048 (p<0.01) (ZHEICHE ML, BRYFRICHEML L. THERE
BEIZL Y, TEFRESHEE S PLBRESEEICET UBLIERICE LAY, BRECHELENMR G722, TF
BIAE 10mmHg BHFC & 0 50 L 72 DI ES BT RZ R, ¥RV Yy HEI0L ) BHIS53 £0.752 5 8.59 £ 0.78/%
—Z }/100038 - mmHg '~AEICKEL, TUT T/ O— VG ITL D 812+ 14205 442 £ 0.62/5— A } /1000 -
mmHg ' ~EE IR L7 (FRFNP<0.01, p<0.05). N> N v FTEMICL S BIOHNEER, CENY Yy BLU7D
75 ) 0— MEEFIHTVTRAER o7, BELD, E MIBW TLUEI OB CESEAREREICEEE R
L, DD OMEIC LY LIHESERREHEEETE T 2R AIRR S .

Key words cardiopulmonary baroreceptor, muscle sympathetic nerve activity, cardiac contractility,
[ -blocker, positive inotropic agent

DARETIR, FEAERY 9L r—T oIt T7 vk LA L, LHESAECLHRESEREL AT 5 H0RMEEE

(muscle sympathetic nerve activity, MSNAY'?9%, A% "2 %

T EOMBRERERTFOORELS AL, BHBIIBNT
BMATHREOMEHICEELRBHEE T4, LoL, BEHIIBY
TITMRAERERFORERE L2 TEIC L), LHMRIEES
n, WheALRENEFEREET 5. URMEIEHOTT
L, DAL BT ARIEL L R AR SRS OP TRLE
ELRFO—-2LENTWD, KEMRIEEAITE L/IIRET
i, 0, DI OB BE OBRANII L B LMEERD
Wk, JNVIERT) YIZLAEBOLHEES LUBIEHEAR
BRRZEELO LTRICEEEE5 25, 5F, 208 %
B, S B ORI B RIERTEE ORBEIIR & A RBE
BRPRSRERD DAk &t LS AT S, pRTERR S L D0
HaE, OIS L 5 AREHSE L UTFHITYUET S LoHE
EhTwah,

LDRE BT AR MREE TEORF ZHL LTI R,

FHL 10412 A 28 B5AY, PRI143 A5 HRA

Ry M B HHL V0 0 KGR E 2O E %%Tﬁiénfw e
Eht, RERMBEIEORT L L CEEEME, R UbiE
SEEBEORENRB IR TS, LEZEHRIE, KE
BR-OBREAE, WSk, CEBIUCLEICHFEL, BHEMED
Clat s AN L +HEZFETHH DD, LHEZERL
HEBA D MABBY P AR L2 xh LSRRI 1 > /s 2 %Y, R
FRARIEE O P S O AR L TB ) T,
m%E%gﬁﬁmmﬁiiﬁﬁm& ﬁWﬁﬁﬂwm@%%t
CLAREIZBVTD, 0L BBEICINERSATY
5# LESAAEREREEDRE IOV TIZHE LTI RV,
—%, LHESEME, EENERPEOEEEAT LR
BRELHIFRICEVRKT 2BKRO2D0 5 4 T OEEN
HGNTWVE WS | 35T, LARTh b A DRI

Abbreviations : BI, burst incidence; BR, burst rate; CPBS, cardiopulmonary baroreceptor sensitivity; LBNP, lower
body negative pressure; LVDd, left ventricular end-diastolic diameter; LVDs, left ventricular end-systolic diameter;
MSNA, muscle sympathetic nerve activity; SVRI, systemic vascular resistance index
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FOETI &Y LIESERBIENETL T2 THEEY S
5.

ZITHE, b MIBWTLIHE O E(LASLAE A Ak
BICHETLNENEWLPIIT A0, REFLHRITOM

SRR RIZT IV Y ABRSEEREL g EEOR
BERELAL. 28, b MIBTLMESEEORMI,
LEHIRE DAL T 250 R 8 (MBCRH MRS O RG I
L0 TR T & /- W0 SRl SO E ORI
WA RICHEOHMESSH. SHEORE TIE, EFEHRICH S
NI NVERERE? M EHY, RLOBRECOELIZET 2
EEOTBMREBOELIC L DEHME L 2.

HRE L THE

I. M¥%

EEREBEI6FE MR E Lz, FRII18~255 2212
W, FHEERES) T, BREAED+ 10% D LR (,
YRR EA I 140mmHg 3 & UHERRHA M 90mmHg L F D H &
EL7 B, BBEETCUONERERL & OBRECIE
HOERFORWI L FHRLE. EEBICHBLAYERYY
GBI T LI ML ERERIIRIZTRER,
7D77/Dw»h%¥8ﬁ T A DS DI E 2R I

TERY ZNENRE L. & BEBRE I IIRAERITA,
ﬁﬁﬁ@%ﬁ%Léﬂtﬂ%%%t.

I. A&

BEIBECHEI-IBAERIIGT L. EREEERALL
THREBRERY 7 BB LA TR 2 ANTEIELE L7
%, MEICERTEE LPHOHBLAVEII T LEN zERKRL
BLz EMEBRID2Z2Y-VRYIFLIAT—TLER
AL, TAHERIVISS—VRVZFLIATFT—TVER
AT CHEALT, ZRAFNRE N T ¥ A F 1 —%—UKL000
OSZRAF—, WE) IZ8EH L. EENELCBIRE &Gl E
RIFOER, MSNAL LD IZH—< LT LA LI—F—WS
682G (HAEXE, HFE) I THREPERITHKL . BRELH
&0 UHEEABIAR I & SR IABIARE & sk o>, PHBIIREIX 1 3
(SR BRIE + 2 X ILRAABIAR L) mmHg AT L D EM L
7o, EEILER LB, SR

BB A P LA Yo=Y - TLFRES T 7 SPG-16
(MedaSonics, California, USA) # Fivy, #HIRBASHEIZ L Dl
EL7z, Thbh, LREEICHRAEZEASY 7%, fiEORD
KRVGHFRIZA N LA 5 =T %08, sihisz oEoRE S
IDBESETHRLZERKBICL:. FIRAERY 7%
30mmHg ¥ TREIIE L -BOBRTA MK L L&HL, £0
AR S BRI R % KD 7. BRI A DS TE L721%,
R EEORFIIL 2 L b 3EMEL LT, ZOFEELH
B U7 e, BB I EIIRE & a0l Mt &= Tk L
TR,

LES DML, CEXY ¥ U FSETII8HICKSATHE
TEEFRECLDOHBEZNEL, KERETR LR
HrRDL, T, EFNEEFTIHRE (systemic vascular
resistance index, SVRI) (X EHBIIRE % (MR TR LEH L7,
—%, 7977 /70— VERSETIEIERET T —FrHwi
Lra—-EgEEfTv, EEME-FLTa—-HExiikLl .
S b 50HOEZEIWRKMAE (left ventricular end-
diastolic diameter, LVDd) * ZZ R AR E (left ventricular

end-systolic diameter, LVDs) %l L, ZOFEEEAHEH L 7.
Pombo k™ L ) 1EAMBLEH L, ZOMISAKERLT
IR EE R, EEXY Y UHER LML TETORESR
Y USVRI#EH L7, $72, £ERESEZ | LVDA® -
LVDs®) /LVDd} X 100D & h k7

MSNADELERIE, ZEBFE RIS THUMIRERE® %
WiTo o, Thbh, HERIB-401B (HENXE) 2 A1~
SmADEBSHM CEBEMEOET2FAE LB, THERH
1pm, WEZEKHI0m, { > E-FXRA1~10MQDF > 7
A5 U #/NERR (Brunswick, Maine, USA) % HERREET (2280
WZRIA L7, # 0 A7 /N EB L D 1~ 2em BN 72 ERG0IC
FHERLEBEBEAREEEE L. M L2 MSNAR, MiEE
BB — 1Sy 7 4 (HALE) AOEHET) T >
7% {E RMP-6004 (HAEE) 12C70,0004F 208 L 7=, #IEL
TARIERNE, U—Hh v b7 4 VF —955Hz, N H v b7 4
W& —5000HzD 7 1+ V¥ —%@L7IMH%, 0L1BOREHRELL>
EHMAEORTHES L. MSNAIL, 79y &4 oaa—
TETHET LD, AE——TELLTE=Z ¥ — L7
MSNA 3 Z5EHEME DIE R MEA 7V R X B /3= A MEH)

CELTERSENB LD, FRET TR ISRSBE AV TEEE

RS L PO BAMER £ T ICH 7. MSNADFEE?™
Wi, AEEE, PREEEIAAON, NUVFUANFEFO
APV A UERCEMERTIE, FAERENRERBEIZLD
FRENGZVWI L X DITo72. MSNADFEH2 2895, 14
Bla7- ) os3— R b (burst rate, BR), 100:.0dA&H 70 D3 —
A ¥ (burst incidence, BI) (2 & 4T 7=.

LES A ERSBIEEOFMIE TR ERE (lower body
negative pressure, LBNP) %22 % H\w.7:. ¥ %&b H, LBNPIC
TOVERENMET LAVWE SN B —5, — 10mmHg % BRI
FRENIFET2EH L, FRED2~37OMITLHE,
BOARIE, ALOERIRIE, MSNA, RiEMEEx e L. Kk
L EBEL VOB, FiBMERROE L POEIREDOZAL
THLZEERD, LESEEREREHE (cardiopulmonary
baroreceptor sensitivity, CPBS) ®#s#Z & L7z, %, CPBSD
EAEPEFOPRMERIZ LD b7 ShizmREM T RN 572
O, ERESHZTHNY VS ‘) v TEPICL D ERMEER AN

ATV, RYER SO MSNAIZ TRELEMRE L Tab
B, RABENHEN30% T3 %Fﬁi‘Ejﬁf RiBh, EBIBRE2
~ 345 OIS GRS, BIRE, OEIRE, MSNAB X Ui
Mt E % e L 7.

WHEZ 15D BEHMWENAG & LR 7B BBEEE,
MSNA DO#I%E % 47V, LBNP B & OME R M EEN & 4 % fifT L /2.
FOHBEENY T UBTIE, CENY Y L omg x EEFEORS
L, 604 & ) ZHFNITEIRE, MSNAORIE, %R ML
BMBLULBNPEE S Y ELET L. Tur5 o— Vit

T, 7n77/m—w0%g&g%$@ﬁﬁm’%ﬁLTS
ﬁlﬂaﬁ’fﬁ?fﬂ!ﬁh'—?b 203 R ICEIRRDIRET 4T o 72,
. HEETEAOARET

*%li-‘?i@i@ﬁﬁﬁﬁ X £SEM) TRL7Z. EHESFO
a v bu—ViE GEE, FRTEE, 0%, BIIRE, TOEFIR
£, BR, BI, Ry, AIEIMLEIRID) OHBUL, 288Xt
MELTHW., SEABZSWETORHROMITEIRES XU
MSNAFERED LB, 1ERtRELHWCHELL. FEH
REFHRTO, LW, LBNP5, 10mmHg & 7750 17T 8 #E
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B X I'MSNA 45 0 L4 Bonferroni E % FivW /2. F 7z,
LA GRMETOCPBSOLB L EHM LN M) v TR
WO ZBIMATERE & MSNAD X, 1ERtBRELZHV
THEE L7, b, EIREN0.05FKM 2 MEHEMIZEEE L
7z,

1. ERERFRR OB

TREDERS, M, RERE L THBMITEIRE (A%, 8
RE, SuOEIRE, RIBIMEE, \ikEMEESD), MSNA (BR,
B) Ol#EEAE LIRT., WIhb EEXY Y UHESRE TO
75 0— VIR SR TELRD R, o 1.

1. REEESMITEEES SUMSNAICRIITEENL S, 7

A7/ O0-IOFE8

FERY Y ETTOTS )0 — V5L 58 LTE
B, MSNADZ LERLICRT. LIS EERY ¥ ViR 5H]
BTEE L o7h, 7O 75/ a0—LEEIZEIN59L305
53 2.0/ NEBEIET L7z (p<0.01). UXHEIABIARIE, ¥4
EHEIIRE, EWBIREZEERC Y7075 ) -k
Bzl nwINn L BEELBLE b oz, RLBREZEEAN
VY EEIZE 561040541 103mmHg A EICET L
(p<0.01), 7075 /00— VE5ICLY442050655E
0.7mmHg ~E HEIZ LA L7 (0<0.05). KEBER~OEE T,
YENY ¥ RSB CRHBMTE R, RikinERizELizs
bNZholzdy, 77T 78— V52 &0 B i i
7.65+1.427*5 5.88 £ 0.89ml/%" - 100ml ~'~FEII®WA L
(p<0.05), BTMEMLEIRITIZ13.5+2100516.9+23 2=y +~
HEIHEML (0<0.05). LI OERIZOWTIE, EEX
Y F UG L O REIE3.32 £ 0,150 5 3.95 £ 0.251/4 -
mEANHEEIHEIL (0<0.01), SVRIIZ25.19 + 1.487°% 21.38 %
1342 =y PAEEIZEBA LA (p<0.05). —F, 7ors7./0

— V5L, LMRBE3.032 0387005 2.27+0.25 /4 -
m " EETHER (0.05<p<0.1) %7K L, SVRIIZ29.53+3.25%5
40.11£2.90 2=y PAFHEICHML 72 (p<0.05). FEEERHG
EiE70 77/ 0—-Vig5125 0 643£3.05552.0+£3.9%
HEIET LA (p<0.01). MSNA~DEHETIE, BRIZEEN
CEEEIZEN20£20529 £ 3/5— R M4 (p<0.01) N,
77/ u—LiR5ICL 1920528 48— R b /5
0<0.05) ~EEI(ZHEIL, FBICBI CERY F U BEIZLD
33+£3H 547 5/9— A F/100.00 (p<0.01) ~, FETF /1
— B LY 32434553+ 7/9— R F /1000 (p<0.01)
~NEEIEIL .

. DHERBERHNICRETEENCEY, 7OT5/0

—ILnEE

&HEH I 5817 T O LBNP R IR0 MATEI#E 5 & FMSNAFE
BEOELEER2, R3ITYT. BHHESH, CEXRC TV
1%, 7075 0—-LEEHBOVTNIZE VT b LBNP AT
W& DA%, UERBIIRIE, ICAEMBIIRE, FWEIREICH
BEhEibidAabhah o7,

EENRY & HE5HTIE, TERED 5 LBNP5, 10mmHg ®
BRI LD, PLBREECERY ¥ RS HT5.6 20400
3.8+ 0.4, 3.0+ 0.4mmHg (Z##:vsLBNP5SmmHg, p<0.01; Z&+
i vsLBNP10mmHg, p<0.01; LBNP5vs10mmHg, p<0.01) ~, ¥
TRV UREHBT41IE03452.8+0.3, 2.4+ 0.4mmHg
(Ze 8 vsLBNPSmmHg, p<0.01; % & vsLBNP10mmHg,
p<0.01) EWFNOHAEIET L7z (R2). BRIZESHIZIEIE
BRECT20£ 225 LBNP5, 10mmHgiZ &0, 24+£2, 28+2/%
— A b /5 (%#EvsLBNPSmmHg, p< 0.01; Z2&##: vsLBNP10
mmHg, p<0.01; LBNP5vs10mmHg, p<0.01) ~, EENZ ¥ %
E#%TERANE3H,5H3512, 3912/ M5 (L
vs LBNP5mmHg, p<0.01; Z &k vsLBNP10mmHg, p<0.01;
LBNP5vs10mmHg, p<0.01) ~&AZFiz#EmL /2. Bl 5HT

Table 1. Effects of pimobendan and propranolol on hemodynamics and MSNA

Measurements Control Pimobendan Control Propranolol
Heart rate 5942 62%2 59+3 5342 **
(beats/min)
Systolic arterial pressure 1206 123+6 11942 119+2
(mmHg)
Diastolic arterial pressure 65+2 6412 681L2 70+2
(mmHg)
Mean arterial pressure 8343 84+3 85+1 8612
(mmHg)
Central venous pressure 5.6+04 4,1£0.3%* 44£05 55+0.7*
(mmHg) ’
Forearm blood flow 5461124 5.37+0.76 7.6511.42 5.88+0.89*
(ml/min - 100 m1™")
Forearm vascular resistance 202=%3.2 17.8%+2.6 13.5%2.1 16.9+2.3%
(units)
Burst rate 2042 20+£3 ** 1942 28+4 *
(bursts/min)
Burst incidence 33+3 4745 ** 32:£3 5347 **
(bursts/100 beats)

Values are expressed as X == SEM.
Statistical difference between control and drugs.
* p<0.05, ** p<0.01.
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A

ILBNPIZX D 33+37542+3, 47+3/3— X /100030 (&
¥ vsLBNP5SmmHg, p<0.01; %8 vsLBNP10mmHg, p<0.01;
LBNP5vs10mmHg, p<0.01) ~, EENXV ¥ E5HTENLTH
47+ 505 56+5, 61+4/35—A b/100.0:48 (% # 5 vsLBNPS

mmHg, p<0.01; Z#FvsLBNP10mmHtg, p<0.01; LBNP5vs
10mmHg, p<0.01) ~ERIZHML 72 (R2).

TusSI o u— V5B T, “%E» S5 LBNPS,
10mmHg DEFIZ LY, PLERERZ T ST/ 0 - ViR5H

Table 2. Effects of pimobendan on hemodynamic and MSNA responses to LBNP

Control Pimobendan
Measurements -
Baseline LBNP-5mmHg  LBNP-10 mmHg Baseline LBNP-5mmHg  LBNP-10 mmHg
Heart rate 59+2 59+2 60£2 62+2 632 642
(beats/min)
Systolic arterial pressure 1206 120£6 119%6 123x6 124+7 124%7
(mmHg)
Diastolic arterial pressure 652 682 67£2 642 693 70£3
(mmHg)
Mean arterial pressure 833 84-+2 84+3 843 84+5 83*6
(mmHg)
Central venous pressure 5.6+04 3.8%£0.4% 3404 Th# 41103%* 2.8£0.31F 24104 1t
(mmHg)
Forearm blood flow 5.46+1.24 420£0.76 1 4,25+0.85 5.37+0.76 4.811+0.93 3.97+0.59
(ml/min - 100 ml™)
Forearm vascular resistance 20.2+3.2 24.3+£3.5 255+4.4 17.8%£2.6 23.6+4.4 2724401
(units)
Burst rate 20%2 2442 1 2842 th 2943 ** 359 1 392 T
(bursts/min) -
Burst incidence 33+£3 4243 1t 473 th# 475 56£5 i 614 11, ##
(bursts/100 beats)

Values are expressed as X £SEM. MSNA, muscle sympathetic nerve activity; LBNP, lower body negative pressure;
Statistical difference between control and pimobendan at baseline; **p<0.01.
Statistical difference between baseline and LBNP; T p<<0.05; 7 p<0.01.

Statistical difference between LBNP-5 and -10 mmHg; ¥ p<<0.05; # p<0.01.

Table 3. Effects of propranolol on hemodynamic and MSNA responses to LBNP

Control Propranolol
Measurements
Baseline LBNP-5mmHg  LBNP-10 mmHg Baseline LBNP-5 mmHg  LBNP-10 mmHg
Heart rate 5943 5843 59+3 532 ** 53+2 53+2
(beats/min)
Systolic arterial pressure 119£2 117£3 117+4 119£2 1202 118+2 #
(mmHg)
Diastolic arterial pressure 682 682 67%2 702 732 7212
(mmHg)
Mean arterial pressure 85+1 842 842 86+2 8941 87x2
(mmHg)
Central venous pressure 44105 2.6+0. 71t 1.5+£0.8 % 55407 3.5+0. 71 2.1+0.7 ih#
(mmHg)
Forearm blood flow 7.65+1.43 7.59+1.67 651144 % 5.88+0.89 ** 5.8+0.82 6.67+£0.79
(ml/min + 100 ml™")
Forearm vascular resistance 13.5+2.1 145+25 173%3.17 169+23%  176+24 144%19
(units)
Burst rate 19+2 27+3 1t 3143 T # 2844 ** 334 1 363 T #
(bursts/min) "
Burst incidence 32+3 454 Tt 535t # 53+7 626 tt 686 Tt ##
(bursts/100 beats)

Values are expressed as X+ SEM. MSNA, muscle sympathetic nerve activity; LBNP, lower body negative pressure;
Statistical difference between control and propranolol at baseline; **p<0.01.
Statistical difference between baseline and LBNP; T p<<0.05; ¥ p<0.01.

Statistical difference between LBNP-5 and -10 mmHg; ¥ p<0.05; # p<0.01.
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T4.4+05052.6+0.7, 1.5+0.8mmHg (& &K vsLBNP
5mmHg, p<0.01; ZH#EvsLBNP10mmHg, p<0.01; LBNP5vs10
mmHg, p<0.01) ~, 70770 - VEGHTE5L0.7H95
35+0.7, 2.1+07 mmHg (Z## vsLBNP5SmmHg, p<0.01; &
# 8 vsLBNP10mmHg, p<0.01; LBNP5vs10mmHg, p< 0.01) ~&
EBEIZE T LA (£3). BREESHICITHERTIOL2,L
LBNP5, 10mmHg!Z & 0 27+3, 31£3/5— 2 }/5 (LG
vsLBNP5mmHg, p<0.01;Z %k vsLBNP10mmHg, p<0.01;
LBNP5vs10mmHg, p<0.01), 70735 ) u—Vx5HTENE
N8 +47633+4, 36+3/5—2R b /5 (L vsLBNP5SmmHg,
p<0.01; W& vsLBNP10mmHg, p<0.01; LBNP5vs10mmHg,
p<0.01) & EEICEIML. BISRER TLBNPIZL D 32+3
645+ 4, 53£5/3— A b /1000530 (Z#HE vsLBNPSmmHg,
p<0.01; % &% vsLBNP10mmHg, p<0.01; LBNPSvs10mmHg,
p<0.01), 7277/ B - VRSB TERENSI £ 7H562+L6,
68 6/35— A b /10004 (Z#F#FvsLBNPSmmHg, p<0.01; &
% vsLBNP 10mmHg, p<0.01; LBNP5vs10mmHg, p<0.01) & HE
L7z (F&3).

% LBNPEME O BIOE L& R LOBREDRIL TR L/IEL
i L7z CPBS %, ¥ENY ¥ #5124 ) LBNPSmmHg T
577 +1.197°57.78 £ 1.025— X bk /100048 - mmHg ",
LBNP10 mmHg T 5.53 £ 0.75 %> & 8.59 £ 0.78 /¥ — & b /100>
i - mmHg '~NEEIITE L7z (FNEp<0.05, p<0.01). L
L, Fu75 /00— V5 T3, LBNPSmmHg T8.95+1.92
6 4.18 +£0.52,5— & +/100.0:4f - mmHg !, LBNP10mmHg
T8.12+ 14205 4.42 4+ 0.62/8— 2 F /100047 + mmHg ~'~
HEICHIE SN (FNFNp<0.05). —F, HLBNPEKE®D
B LR O BL % OBIRENOEL TR L fEIE, CEX
v ¥ U502 & ) LBNPSmmHg ¢3.41 £ 1.31%54.49+1.72
2.=v b/mmHg, LBNP10mmHg T2.01+1.54%*57.74£3.29

2=y b/mmHg~, 7u7s/70-VHES5ICLD
LBNP5mmHg T 0.66 +0.72%* 5 0.61 £ 1.23.2= v +/mmHg,
LBNP10mmHg T1.52+0.574 5 —0.33+0.552= v }
/mmHg™~, WFLLESHTE kR L THEBERE(RIERb o7
V. ERMESHAFICRIETEERCS, 7O75/0-
IDBE

CERV Y U HEEHBEONY F ) v TEEREO & MITE)
B2, MSNADOZE(L% R4 IRT. OIS F7) v THEIE
WX DSBS OAEICHEML . PURHEIIRE I 5-ETIC
DAEEICHEML, VREVBIRE, FYEBIREIHSHHRE D
N RZY y FRBICEVEZICHEMLAY, wihd EEX
2 ¥ R ERR THINERICE L ko . ROEHIRE, BTk
R, BTBMSIERIE, CERV Y VEERBELNY FFY
v 7RI VEELELII P o7z, BRIZEESGRITHY K
Ty TEBIZED 20206273/ M5, EEXRY
T BB T30 042+ 45— R N/ S~FEIZEML
(FHFNP<0.01). Blb, HERMTIBL3NH39L4/—R
/100030, CERY T o EEHTAT 259 5H56£5/5— X b
/100 0HNEFEISHEML 72 (FRRFRP<0.01) 25, NY N7
)y TR L ABIOBMRIIESC17.8+£4.8%, YEN
VRSB TITIE3T % EEEASN RN o7,

TS S ) a— VRSB TONY K7y 7RO S
TENEE, MSNADZALEFRSIIRT. AR FF) 97
BRIC L DIRSHBE VAR L. IBIRE, R
HERE, BHEHREITRL 07T ) a—-VikERiHke
LAY FZ)y 7REMICL VEBIEM L, RS
B TWINLFEARETH o 2. PLEREZZRSRTIEER
AENLDoTds, THTT I a—LigEEk, NI FF) T
B LD 552075564 0.6mmHg~FEIZHML A
(P<0.01). RIBMFAEE, AOERTZ 7077/ a— L5

Table 4. Effects of pimobendan on hemodynamic and MSNA responses to handgrip exercise

Control Pimobendan
Measurements R
Baseline Handgrip exercise Baseline Handgrip exercise
Heart rate 59+2 70£2 ** 622 764 *
(beats/min)
Systolic arterial pressure 1206 1305 ** 123£6 130£8
(mmHg)
Diastolic arterial pressure 65%2 843 ** 64+£2 81+6*
(mmHg)
Mean arterial pressure 833 994 ** 843 97+6*
(mmHg)
Central venous pressure 5604 64+1 4.1+£03 43407 -
(mmHg)
Forearm blood flow 5.46+1.24 4.05£0.40 5.37£0.76 4.41+0.47
(m)/min - 100 m1™)
Forearm vascular resistance 202432 2621+2.4 17.8+2.6 234126
(units)
Burst rate 20+2 2743 ** 29:+3 A4
(bursts/min)
Burst incidence 3313 394 ** 47+5 56+5**
(bursts/100 beats)

Values are expressed as X+ SEM.

Statistical difference between baseline and handgrip exercise. * p<0.05; **p<0.01.
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Table 5. Effects of propranolol on hemodynamic and MSNA responses to handgrip exercise

Control Propranolol
Measurements
Baseline Handgrip exercise Baseline Handgrip exercise
Heart rate 59+3 70+2 ** 53+2 602 **
(beats/min)
Systolic arterial pressure 11942 13545 ** 119+6 1406 **
(mmHg)
Diastolic arterial pressure 682 8943 ** 70£2 90+6*
(rmmHg)
Mean arterial pressure 85+1 10443 ** 86L3 1075 **
(mmHg)
Central venous pressure 4405 49+0.5 5.5%0.7 6.410.6 **
(mmHg)
Forearm blood flow 7.65%1.42 8.12+1.21 5.88+0.76 6.43+0.78
(ml/min - 100 mI™)
Forearm vascular resistance 13.5+2.1 15.6+3.7 16.9£2.6 18225
(units)
Burst rate 19+2 3042 ** 28+3 384 **
(bursts/min)
Burst incidence 32:+3 4343 ** 53+7 61£8*
(bursts/100 beats)

Values are expressed as X SEM.

Statistical difference between baseline and handgrip exercise. * p<0.05; **p<0.01.
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Abstract

To clarify whether cardiac contractility modulates the cardiopulmonary baroreflex in humans, we examined the effects of
pimobendan and propranolol on sympathetic responses to lower body negative pressure (LBNP) at -5 and -10 mmHg in 16
young healthy subjects. Arterial pressure, central venous pressure (CVP) and electrocardiograms were continuously recorded.
Forearm blood flow (FBF) was measured using a strain-gauge plethysmograph and forearm vascular resistance (FVR) was
calculated. Muscle sympathetic nerve activity (MSNA) was recorded by microneurography of a peroneal nerve and was
expressed as bursts per minute (burst rate, BR) and as bursts per 100 heart beats (burst incidence, BI). Cardiopulmonary
baroreflex sensitivity was calculated by dividing the changes in CVP into the changes in BI during LBNP. There was no
difference in the resting hemodynamics and MSNA before drug administration between the pimobendan (n=8) and
propranolol (n=8) treated groups. After oral administration of pimobendan (Smg), the cardiac index was significantly
increased (p<0.01) and CVP was significantly decreased (p<0.01). After intravenous administration of propranolol
(0.2mg/kg), HR and left ventricular ejection fraction measured by echocardiogram were significantly decreased (p<0.01) and
CVP and FVR were significantly increased (p<0.05). The resting Bls were significantly increased from 33+ 3 to 47 £
5Sbursts/100beats by pimobendan and from 32 % 3 to 53 == 7bursts/100beats by propranolol (p<0.01, respectively). During
LBNP, CVP was significantly decreased and BI was significantly increased before and after drug administration, whereas
arterial pressure and HR remained unchanged in the two groups. Cardiopulmonary baroreflex sensitivity, which was evaluated
by LBNP at -10mmHg, was significantly augmented from 5.53 £ 0.75 to 8.59 == 0.78bursts/100beats/mmHg by pimobendan
(p<0.01), and was significantly attenuated from 8.12 & 1.42 to 4.42 £ 0.62bursts/100beats/mmHg by propranolol (p<0.05).
There was no significant difference in the percentage increase of BI during handgrip exercise before and after drug
administration between the two groups. These results suggest that in young healthy subjects, cardiac contractility modulates
the cardiopulmonary baroreflex control of sympathetic nerve activity, and that targeted inotropic effects might contribute to
the augmentation of the cardiopulmonary baroreflex.



