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Cardiac Catecholamine Concentrations and ay, 2, Ca®*—Receptors
in Patients of Hypertension or Heart Failure

Kenichi WATANABE

Division of Cardivlogy, Tsubame Rosai Hospital

An improved high performance Hguid chromatographic procedure useing an electrochemical
detector (HPLC-ECD) for the analysis of catecholamine in tissue is described. The separation
of norepinephrine (NE), epinephrine (E), dopamine (DA) and 3, 4-dihvdroxyvhenzyiamine
(internal standard) was achieved within 14 min. Detection limits were 5pg for NE, 15
pg for E and 20 pg for DA at a signal to noise ratic of 3, respectively. The recaovery
of these catecholamines eluted from the alumina was above 80% . Useing this method,
the determination of cardiac catecholamine concentrations of Wistar-kvoto rat (WKY) and
the spontaneously hypertensive rat (SHR) was carried out. In fetus of WKY and SHR,
cardiac E concentration was high. With the growth of rats, cardiac E concentration went
down, while a rapid increase of cardiac NE concentration appeared. Cardiac NE concentration
of SHR became higher than that of WKY significantly in 16 week-old rats and cardiac NE
concentration of pregnant SHR was higher than that of 16 weeks-old SHR.

Cardiac NE was lower in cardiomyopathic hamster (BIO 14.6) than in the control
hamster. Coenzyme Gyp was administered orally for 10 months tended to increase cardiac
NE in cardiomyopathic hamster. These findings confirm the protective effect of Coenzyine
& in myvocardium of idiopathic dilated cardiomyopathy patients. Xamoternl, a SBrpartial
agonist, was given orally for 7 days (100 mg twice daily) to healthy volunteers and patients
with heart failure. Lymphocyte F-receptor density (Bmax) and affinity were determined
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by radioligand binding assay using '#I-ICYP before and after the treatment. Bmax was

lower in the patient group compared with control group. During treatment with xamoterol,
Bmax increased markedly in both groups. Following withdrawal of the treatment, Bmax

decreased in both groups. Blood pressure rose slightly in both groups. The longterm
effects after 3 and 12 months of treatment with xamoterol were assessed. Xamoterol increased
exercised tolerance after 12 months of treatment. FEchocardiographic fractional shortening
increased and pulmonary wedge pressure (PAW) during exercise at the same work load
decreased at 3 months. Resting PAW and exercise heart rate decreased at 3 months. The
density of the f-receptors in lymphocytes increased at 3 and 12 months.

To elucidate the mechanism by which the new inotropic agent dibutyryl cyclic AMP
(DBcAMP) improves the cardiac function, I examined multiple indices of the left ventricular
systolic and diastolic functions before and during administration of DBcAMP to patients
with congestive heart failure (CHF, NYHA II-1V).

radionuclide angiographic studies were performed during right heart catheterization.

In 12 patients echocardiographic and
During
intravenous administration of DBcAMP, there were no significant changes in the heart
rate, left ventricular dimension, right ventricular ejection fraction or left ventricular peak
systolic ejection rate. Left ventricular ejection fraction, left ventricular peak diastolic
filling rate and cardiac index increased significantly during DBcAMP. Additionally, blood
pressure, mean pulmonary wedge pressure and total peripheral vascular resistance decreased
significantly.

In conclusion, an improved method for the determination of cardiac catechlamines
by HPLC-ECD is presented.
or pregnant-toxicosis and cardiac catecholamine concentraions was strongly suggested. f-re-

The relation between the progression of the hypertension
ceptor in myocardium was lower in CHF compared with control. Xamoterol demonstrated
both f-agonist and antagonist effects in CHF and DCM patients.

were upregurated during treatment with xamoterol without deterioration in cardiac function

S-receptors in lymphocytes

in the patient with CHF. DBcAMP improved systolic and diastolic functions in patients
with CHF.

Key words: Catecholamine, f—-adrenoceptor, Xamoterol, dibutyryl cyclic AMP, heart failure,
hypertension, cardiomyopathy
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CH—HE

AEBMEBIEOFRIZ VERBH LA TIEA L, BIE
BEDPLT LA —iRBERT & O T, A5R
BRoL =y s TYFFF VY VYROBELMER SH
TWES, BEL LM/ L7 ) oML =
VIEMER IE R T & bl L Ol EL =T SR S 7.
2% pASBEEMEOKRRCHTBIRE, BB ESR
OEDHTIHHEML 2.

BMERRO BEE, FEEROSEE & kIR
EORIETH L. LETIHERIEKX, OHEELEPE
ETHEH, ThOLOREEBCEIIT2IF I VR
a, B, Ca ZHEENVEHEL TV A,

—F, LAEREBTE, #1622 ORE LI
BEEAH D, ZhEHET 50 3 DOMICERE N H
W5, 1 FrankStarling 3AIC L 5 0HEBE
OBEITH Y, EHKAT 3T I VvinE K& DL
Hoigs, LREBEORINC X5 0REEOMINTS 5
FOMOBEHE & LTLIBK, DK, REMEER
Lhbhs.

HEERFROH T 25 I vEFROBER, XKEER
MFERE 23 U4 OFEROBN kK L ORREAETE O
WEETHA, EERETOHF a7 3 Vit exhbTH
BoOfewi, COMELIIBREBEENERENS.
BIEHELI A/ b 757 18k BEIA YV F—
THERBIUERRE Y o= 757 03 (HPLC) 5%
BH, HAIaw b IS5 T EEBRTA Y TR
FIAEOEM S CREr&MTH L L EOBHADTH
53, HufF HPLC BRIk (ECD) 2#a4&
bErHliEErEREA T 23 VEIECHER IS
Loy, MABEOBB{LE R Eh T A0,

BARESMES » b (SHR) T e b OREMER
FEEOST ShiceFr b dh, B&EELSQEMLE, O
PRAAERT LTS 597, LEFRE 4 A 2 — (BIO 14.6)
FOIEAD B LDARENRIE L, LHFEOEFVE LTE
BAEhtuvsd, BIELOTEOHEBRHOLLD e MR
CEOHT 253 vigEra, B, Ca ZEEZNT
TEZLREEND S,

1) FB1E e bYorEp2RE0ix (11,
2)
~80) AL % 15ml #if L, Ficoll conray i
FEL, 1,500 rpm TI0HFEEL L. ToFRHES

DN T 25 3 VIBE L o, B, Ca?t SEEKOWERE

ISOLATION OF LYMPHOCYTES

blood+pH7.4 buffer
1)

layer on Ficoll-Conray solution
i

centrifuge at 1,500 rpm for 30 min
)

separate lymphocyte layer

i
centrifuge at 1,000 rpm for 10 min X2

1]
make lymphocyte suspension (1x10°/ml) with tris-
HCI buffer, pH7.4

B-RECEPTORS ON LYMPHOCYTES

lymphocytes+'2I- ICYP
!
incubate for 45 min. at 23C

1)
filter through Wattman GFC

i)
count radioactivity

Fig. 1 Isolation of lymphocytes.

phosphate buffered saline "C 1,000 rpm 10%fH 2 [H
Pedd, 120 mM Tris-HCl & 40mM MgCl, (pH7.4)
W) v SEREL 1X108/ml BT b ko iR L.

Boh ) v SBRIZEBER 60mM Tris-HCl & 20
mM MgCly &7c% X 5ic l-iodocyanopindorol (ICYP)
Iz, 23CoOKET6057H incubate L7z, incubation
137K T glass fiber filter (GF/C, Whatman) T
W@ L T#T Lz, 10 M 1-propranolol & A0 2
¥ % 6 ~12f8iC radioligand 0.01~1.0 mM 1L
Scatchard EEICTY v 3Bk f ZTAMEH & BRI RIE
L7c®.

EHEW Lowry ERTHIEL .

B 2 oz & BiFic Scatchard HEREH T,

(2) 8B2&F 0OFia, 8, Ca BBERTE
e OISR E R L AR CAESEH
L, Ml c—80CTHRELL., 5y bBIUANLR
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ICYP binding to lymphocytes
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Fig. 2 ®1-iodocyanopindorol (ICYP) binding to human lymphocytes.

Heart Tissue (ca. 10 mg)
0.1 M HclO,, 0.95ml
DHBA (0.254¢/ml), 0.05 ml

Alumina (20 mg) in Sepacol Column®

®

1.5 M Tris buffer (pH 8.6), 1 ml

homogenize adsorb on alumina, 4°C, 20 min
centrifuge aspirate sup.
[ 0°C, 3500 rpm, 10 min [
supernatant wash with cold H,0, 2mlx3
0.8 ml*

centrifuge, 0°C, 1000 rpm, 1 min

LO.Z M HCIO,, 200u!]
allow alumina to settle, 0°C, 10 min

HPLC Conditions

Shimadzu LC-6A

Shim-pack CLC-ODS (150x6 mm I
D.)

Col. temp.:  25C

Mobile phase: 0.1 M Citrate buffer (pH 4.4) - MeOH
(85-15) 2mM EDTA, 0.07% Sodium
octyl sulfate

Instrument:

Column: centrifuge, 0°C, 1000 rpm, 1 min

HPLC, 10041 inj.

Flow Rate: 1.3 ml/min

Detector Conditions
Instrument:  Yanaco VMD-101A
Electrode: +0.7v vs Ag/Agcl

Fig. 3 Analytical procedure for catecholamines.
DHBA: 3, 4-dihydroxybenzylamine.
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2 — 0, EARBEEERN . Ca ZRGNELTT
WikH e, BEABENELL.

10 mM Tris—HCl & 0.25M Sucrose (pH7.4) &
O % polytron homogenizer W THEY = # A b
B TR L. WOEW S 40,000 g 307 DL
B pellets % 120mM Tris-HCl, 40mM MgCle
(pH 7.4) ¥ET¥#H++E Y 2 %1 b L binding assay i
B, oovmfrar s vEERY LEABLREL
7.

a, B, Ca S%fkns o+ 1) Hv FE LT Hprazosin,
ICYP, *H-nitrendipine #{#H L7, 0.25mg &HE
HOPBES AR 0.5ml, 60mM Tris-HCl, 20 mM
MeCly (pH7.4) i s &9 L, 23T T30~60%
B incubation L7z, U4 U v FOBEER 0.1~0.8
nM (ICYP), 0.1~1.0nM (®H-prozosin), 0.1~0.6 nM
(*H-nitrendipine) & L7z, A v F a1 v a v H
5 AT 57 A 8= T 4 0% — (Whatman GF/C) &%
Cell harvester (LM-101 Labo Science) Tf7-7z. *H
i3 Tt76 v FL—va v bml 2B L Scintillation
counter THIFEL, I (X autowell gamma counter
Tl L. 10 uM l-propranolol (ICYP), 10 zM
phentolamine (*H-prazosin), 10 #M nitrendipine
(3H-nitorendipine binding) Ak L UAINC Scatchard
SFATT % AT L7z 2 EFERROREREE .

(3) 38y BEI/OT M T T7+—EBREE
BHBCEE HTFaT I OHTE

<FoE

(1) LA

HF R WHER CHEER -0 CIL TREL, 28H
LI BlzE L.

(2) H5 253 v ORI

PR (B 10me) % 0.1M HCO4 0.09ml, 5mM
A REEREEE S A Y 7 A 0.05ml, internal standard T
#7% 3.4-dihydroxy benzylamine (DHBA) ¥ 0.25 pg/ml
% 0.05ml BE LihicTtHEYF4 XL, 0T 3,500
rpm TLOGEARER L. FO R 0.8ml © 1.5M
tris buffer (pH 8.6) 1ml #IziEHET v 3+ (R
FEE) 20mg ABE Lo ta—n 3 =h5a (b
FTH) AR TT00H - < W EEERA L. %
OEPAR Y T TEOREEEHREL, THIWHKTT
3 A SEEEE L. 1,000rpm T 1 9HOECGE
R X p 7o 3 FRBAKE, 0.2M HCIOs 200 ¢ %0
Z2109TEARTEBE L7253 vETAI T IOER

Bixai, 61 1,000 rpm T 1 TEOBOERFE L -
THEL IR 100 21 % HPLC wBEEEA L (B
3).

(3) HPCL 44

B LC-6A Bk s n< 75 71z Shim-pack
CLC-ODS (150x6mm ID) h 5 A%EHL, H T A

NE

DHBA

DA

O ] | S

0 i 8 12 16
min

Fig. 4 Chromatogram of standard catecholamines.
NE=norepinephrine, E=epinephrine,
DHBA =3, 4-dihydroxybenzylamine,
DA=dopamine.
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Is.

LLJ 3

8 12 16
min
Fig. 5 Chromatogram of Wister-Kyoto rats heart
extract. I.S=internal standard.
1=/ 0T 7VY, 2=25x71 Y,
=F—=s3v

[T
oo

BEEE 25 CrdE Uiz, BBV 0.1M 7 = vihigd
W (pH4.4) &2 2/ —VEEWE (85%15) © 2mM
EDTA<2Na & 0.07 %4 7 FAWHEF ~ V7 68HFO
BRE A, ME 1.3ml/min & L. ECD ik
Yanaco VMD-101 A (HIRBYWERT) & FA\ R hns e +0.7
V vs Ag/AgCl & L%,

JATER7Y Yy (NE), zex7yv (BE), F-—
223 v (DA) 1 DHBA v — B3+ 5Hnb
B L

GE OB

() H5a5s:vER

N5 73 VERIEURHEAR NE=4.6 47, E=5.8
4y, DHBA=8.34F, DA=12.4 5 0OIECBEL, H
D7 OFEHREEL RIFTH -7 (H 4, 5).

LAY 52— MO 505 25 3 vORMNEIRE
BTk 0.5ng, 2.5ng THEHLLETALT 9%
BIEZRLE (FE D).

COMERT LD BREERIZ signal/noise=3
T NE=5pg, E=15pg, DA=20pg Th-7z. T
T b OERERLTFERMYE TH D, BEHRRILE
e IBLATH -0,

LB L A 0T 253 voOBE®RE LA,
L% 80T T2 BREAEE L LMANE L NE
(318+73, 31949 nng/g. w. t. FH+1SD), E (40+21,
46421 ng/g. w. t.), DA (5.2+2.1, 6.2+3.2ng/g. w.
t.) ETRETH -7

Table 1 Analytical recovery of catecholamines added to rat heart.

Compound Pz(xi'x(si;d (ng/ 1(})? (r)r?gn ?issue) Reg%\r )ery C(%\{! )

Norepinephrine 0 4.47+0.06

0.5 4.95+40.02 96.5+2.5

2.5 6.89£0.04 97.1+1.7
Epinephrine 0 0.494+0.05

0.5 0.98+0.02 97.0+5.0

2.5 2.95+0.07 98.2+3.1
Dopamine 0 0.30+0.05

0.5 0.98+0.03 95.5+2.6

2.5 2.77+0.07 98.7+2.8

mean+S.D. (N=5)
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CGEZE BIMEELALERBGHLBAT 273 VEBEL a, B, Cat THEK

B Cl e £ 5 B MR LA 2 O TR R AR
SRR T ABEEE LTS, Ly LHEROMED
D ERAHOENE L, HRomtciigTs4<{0
LONFRINT L5,

SHR, LEHENL AL —, LARLBEOLH ¥ 21
% BV EIIE S ODARSCET A 5725 3 VIRE L

«, B, Ca THEEZWELL.
(1) B1E SHR OMELOHIFITI O
TH
b O

SHR & Wister-Kyoto 7 v b (WKY) O.0f% L
To 5 CHEEER L., ARBEHEZ/RLLES v b
FEEPR20A Bl o — 7 VBB T CRIE L, RO (B
i) SELOE RO 16 AR L. F
Atk 2R (B, oBEy () kIuvicHEE () 7 »
b D % ARELOTE SO FARIC RS Ue. AR08,
= OMIE ORI ER L.

G B

(2) £MoLEN NE, E, DA 888

BAfFLTi WKY, SHR A EAEL, WKY it 64+21
ng/g. w.t., SHR ¥ 90+37ng/g. w. t. TH-1.
HABIIEDET & NE O&s ERBR4L LA, FiZ SHR
TEWTH 1. HIET SHR @ NE & bic b#H
(527+68, 661+78ng/g. w.t., p<0.01) Li-oizx
L WKY T EHIZHR BRI -7 (350477, 354+89
ng/g. w.t.). DA IMERETE RAEPACH - (E
6).

B

SHR OFMERELERE T 25 3 vOBGEHL
et Hilcw, FESHFHR L HPLC-ECD %
W, IR AT 25 1 vERE Y SRECRIE L.
ML CILE NS, £BRBEET 5 >h TED&EI
ETL, #ic NE ZE2Buc#inL . SHR T4 H
WMTEIEARE LEBERT 2 &V bh b0, 28K
SHR T WKY 2kt L NE ABEWHEA%LRL, EHiE

600¢ l
®
@
m
0 400y
=
o
N
o
C 200}
'glg- : $rELyb E&iﬁiﬂu_
1} NE € DA NE E DA NE E DA NE E DA
b Fotus oesmd 2 weeks b & weaks = b 16 wooks =

Fig. 6 Catecholamine concentrations in heart of Wister-Kyoto rats (White bar)
and spontaneously hypertensive rats (dot bar). mean=+1 SD.
*kp<0.01 SHR vs WKY. SS=pregnant rat.
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BRI S W TUW 5168 T2 NE BEET
EfEA R L. ¥z, R SHR T X Hiz NE @k
ARG Z LS OIER PRI & & o #E T
BEL Bphio.

(2) 882F OEBENLRY— (BIO14.6) &
£ bomPRELTCHENTFIT I
EEANT 25 I ViE, E, NE DA o 3ENHFE

i!téafjﬁﬁ( ?)

LHEBEARORE
raeF By s DRE

(HFa—n7 )
LRpREEASER

LY I KRR
| LBBRAOEIL
WiE S5 T BEHECad 4 A TE
Mﬁggm &mﬁ?ﬁ? %ﬁ#wmmﬁ
A
WS oot BHEKCa A f L
NET T LD
] + TharFYTHE
{b¥Er 2L % — whiENCad A > t
FRBIE T DIET TR AK R
l &T ‘
LHRENOET  peRmEzons
[T%] R BN

Fig. 7 Possible causes or precipitating factors
in cardiomyopathy.

Norepinephrine a -receptor

(ng/gwt) (frmol/mg -prot)
[ ]
2000 60
® 50
@
1500
40
30 o
1000 : 8.
O
20
: §
® o)
500 @ 10
d o}
Control DCM Control DCM

L, TREREETCEWT, FryvyhbFoy vk
MILEESR Xy DA pMEBRh, @ DA B F—/%3
v BAEBBCEERC L) NE &d. R &hi: NE &
AR R I B LTI S, AR & D
HBHEh, TOfEREYRIL L, BRIRENLE

Table 2 Human plasma norepinephrine
concentrations and f-receptors
in lymphocyte.

(A) Healthy volunteers

Norepinephrine (ng/ml) 0.23+0.08
Heart rate (beats/min) 78+15
Systolic BP (mmHg) 118417
Fractional shortening (%) 35+3
Bmax (sites/cell) 1,466+373
(B) Heart failure
Norepinephrine (ng/ml) 0.51+0.29
Heart rate (beats/min) 70+9
Systolic BP (mmHg) 110+13
Fractional shortening (%) 19+7
Bmax (sites/cell) 931-+214

BP, blood pressure
mean=+1SD.

[3-receptor Ca-receptor
(fmol/mg 'prot) (fmol/mg prot)
60 60
50 50 @
8
40 40 ®
oo ®
30 30
O
& .
20 !‘ 0 8 o
w0 8 10
g ¢ o
Control DCM Control DCM

Fig. 8 Norepinephrine and «, §, Ca receptors in human myocardium.
DCM=dilated cardiomyopathy.
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Table 3 Cardiac norepinephrine concentrations.
Cardiac norepinephrine was lower in cardiomyopathic (DCM) hamster than

in the control hamster.

Coemzyme Qo tended to increase cardiac norepinephrine.

Control DCM DCM | DCM+a— DCM+ DCM+ 6~
hamster | hamster -+ Nacl blocker | Ca-antagonist | antagonist
Norepinephrine % *
(ng/g.w.t.) 1250462 | 681+44 | 478+81 681497 741-+109 482475

DCM+ f-agonist | DCM+serotonin-antagonist | DCM+coenzyme Qo

716+198

74686

945 +195%

mean-t1 SD

TG Eh a0, ChbefhicBEo NE dm
Fhyas I vo—Eeicd —F, Ei, & LTE
BHETNE b7 22— RT3 v-N-4
FAREMER (PNMT) KX OEER LT, il
Ehb. COBREEE, NEHELIGWEhD T
aasFaf ek THREEh T3

DARERE, Mhh 5 a5 3 VBERERED LAY
RL, *OEEENECALEEE D (F 2).

B 700 UIBECRT B 0HOREBECHRY
BEFERB LR TWAN . DCM OFEES O DR
b ORE RN e ST 5 2 Lk o, LT
JFE UToimiR & SRR A T & 5 LI S T 5.
L Lk MO TSN 2T & & REIRL &
BB EIHI, KBEFLEERE YV THRNALAR—
TEBHPEThR TS,

DREREOLEN NE sz 82—, b NEREEE
WA LT05 (2,8, B 8). Zhi L AeRois
R RSB O b A BUR e O, AR
BEARE L DO NE oftiomins, miEhs a7 3
vBEOMME L L, UBAST 2T 1 v ORKBE
Lleb LicdoEELLRB. Fi, LASRKCOLEHD
BT ATy vEREERETH LT o v VKB EERE
HOFBEOETFTHMEEIRTNT, SEREKHAROR
HEHMEE-T, OBH NE OETEbLHLTWE &

CE=HD

DCM ZIE L2 AR T2 REAHTFETRRO
FERTH D, FEOCERPHBEDT L. ORLRI LT
RRFAHD LB ERFT 22 &, FERFROBRC
ERNEEO B E RS, fERoBRBICING, Bolcidil

*5<0.05 vs DCM hamster

Eribhb.

(3) £3F b bOPLIUOBICETSa, 8,
Ca BRE

# 2 BH8 0L LATETIRY voREk S REAk
D BEREESCTEREIVET LTV, U v /38R
DEFFERT B Eubh, 2OV VREK By BRER
MMED ay ZEEE, LHCWED B, ar THEKEL
OBERRITHO SRS . L LOGA SRR o td 4
LI lTEEETH D, HESTREVSLZTOREL L
THEEh T3,

LARERED O BB ERHOLHEOF L 0 450
BHWP LT B, ZOFEEOHEAR, (V7 us5 L
SR 0D E T T A 75—
FEHEOWCFE T DWT WA, ZOLFRLLTOHL L
o BRBE N HEOLOD, LHHNGBEO S T 2
53 VAR S L ERT “desensitizing” LIFEEMIR
BTH LD, ZOR L REEOLD, LB
FREO BTSRRI oA R e B S Lie i 2 5
IVORBEN—EOHREZT L EnELLNS. T
OFRO b LR a5 25 3 vidE Lt EH L,
Chaiidtie, FREEIRTE T 15 3 v O« fIBEHO
WAZ L6 L, MBS X, RO
BHAHEL, BAFOHWAKC kA5 EBbh b,

OALBECET 2HEDOHR

HERIK hy a3y, SOBROLEAALLRL LS
i ->TETVA, TNEREFEREEACEELY S 5
PEA T CHYBEEIRL LT v,
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(1) B1E OEBENLAY— (BIO 14.6) (T
113 Coenzyme Qp [CDWT

Coenzyme Qo ZOHFOEFEERC KV TEER
HEE R L, FoBHNT ATP E4A4EDOHHE
ZRET L. DR LOREPHGE 581,

BIO 14.6 ~& R & —DUAEIOH TR DT 2 7 3
VBEZEICETLTWS, o TLiiRaT s v
BEOERIAEI > TWBEMhE 51T, DCM s
HEBEEFOSFHENFEE bR S,

BIO 14.6 U 7/ 4 A 2= 1% NaCl, Coenzyme
Quo, Ca HHIH, B, «EWH, AFIWAL tvob=
VvEVE LR AR LEEL, LIPABOLRE
oo NE BE>BRYHE - 8Kk 7 o<
b5 T 4 — i THRIE L.

# 3 O& LI NE BEIINSRE (1250462 ng/
g . w.t.) WHLOE & R 2 —8 (681+44ng/g. w.
t., p<0.0l) THEIETL, 1% NaCl #1558 (47881

345

ng/g. w.t., p<0.05) TRELIET LTV ZEH
BEF T FEMEFECETL (482+75ng/g. w. t.,
p<0.05), Coenzyme Qo BEDOLOHHN NE BED
A (954+195ng/g. w. t., p<0.05) ik b it
Coenzyme Qi I 1957 % Cranes H12 X 0 v Y 0LHF
Ibav FUTALREREN, BEOHP RS LTV
BRI ABNRT WA, Coenzyme Qo (IO
HTONRHERIEL, ATP ARCLHAOLOTH
KThLBERSEL AL TELERSh TV 5.
Coenzyme Qo 7% DCM WWHR) & BEIE T X 73,
FOVERBF I E L EREEDRS.

(2) B2E LFLBECKETS dbutyryl eydie
AMP (DBcAMP) OE
MRS DCM M EORBIE LBV 5
EXROTHRBHET LR > TR, L
OB < LD A DE L E, DAEOBERL S

Table 4 Echo cardiographic and hemodynamic responses to intravenous dibutyryl

cyclic AMP (DBcAMP).

HR (beats/min) BP (systolic/diastolic mmHg) PEP/LVET
before 6149 146+19/75+16 0.44-40.021
30 min 669 128+21/63+15 —_

60 min 65+8 123+21/60+12 0.403-+0.034
p value NS <0.05 <0.01
LVDd (cm) LVDs (cm) EF (%) mPA (mmHg) | PWP (mmHg)
5.4+0.9 4.3+1.1 4149 22+5 20+4
- — - 1946 9+6
5.5+£1.0 4.4+1.2 42+10 20+6 10+6
NS NS NS NS <0.01
CI (L/min/m?) SI (ml/beat/m?) TPR (dynessecccm™)
2.2+0.4 50420 18604760
3.4+0.6 60+15 15204625
3.6+0.7 6413 1230520
<0.01 <0.05 <0.05 and <0.01

DBcAMP was dissolved in 200 ml of saline and administered for 60 min (0.1 mg/kg/min.)

by intravenous drip infusion.

HR=heart rate, BP=blood pressure, PEP/LVET=pre-ejection period/left ventricular
ejection time, LVDd=left ventricular end-diastolic dimension, LVDs=left ventricular
end-systolic dimension, EF=ejection fraction, mPA=mean pulmonary arterial pressure,
PWP=pulmonary wedge pressure, Cl=cardiac index, SI=stroke volume index,
TPR=total peripheral vascular resistance. p values=at 30 and 60 min vs before DBcAMP

infusion.
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Zh OB, S DBcAMP * LAREBHETHRE L
B, INREREOHE LR TE S,
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Table 5 Changes of systolic blood pressure, heart rate, fractional shortning and lymphocyte S-receptors

during xamoterol treatment.

B-receptor was lower in the patient group compared with control group.
During xamoterol treatment, blood pressure and f-receptor increased in both groups.

1. control group (n=8)

Aif w¥2rE | BFES5RE | BETHE |FIE28H | BESHE
Norepinephyine 0.23+0.08 - — - - -
dr“%gg?gﬁ?“aﬁcn — 84423 61435 6924 <5 <5
SO oo mHg) | 1I8%17 | 127£17% | 133%19% | 126+16% | 122416 | 120%15
heafgbgitg/mm) 78415 817 75413 86+13 78411 73+11
fractional shortning | = 365 40+5% 4145% 414% 3644 36+3
Bmax (sites/cell) 1466+373 | 7169-+3768%* | 4946 +2500%* | 5130:£2889** | 1998+214% | 1420+ 383
2. heart failure group (n=6)

i WH20E | B#ESHE | BRETHH |Fk2HB | FIE58H
Nore(ffgfg‘f)"i“e 0.510.29 - - - — —
dfuﬁgg?ﬁﬁ?“““OH — 73+20 88+31 82+37 <5 <5
Sy;tr‘gscugo?gi mhg) | 110%13 | 115+11% 127+16%% | 121+11% 1175 116+11
hem%égg/mhﬂ 709 72411 75£7 71%8 74+8 76+8
ﬁmﬂ%§ﬁ~ﬂw”““@ 19+7 19+7 20+8 20+9 20+9 19+8
Bmax (sites/cell) 931+214 | 7749-£3807** | 4203 +2160%* | 4125-1928%* | 1606+ 435% | 1385:+457%

mean-+1SD

*p<0.05, *¥*<0.01 vs before drugs.
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Fig. 9 Longterm effects of xamoterol in DCM patients.
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