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PLERFLOEHAE (12X 5 B-blocker FED RN R Tl
IBIMIBG Y v F 79 L DOF R

BIT5

N

wRE LI hEF  AHE fili  SCE*
BH  Tohe B Fex il N SR o

BE  RELLARAEIZ BV T Bblocker #EEEAT B, £OHXMEE FHIT 5 DI PI-MIBG L fh ¥
CFTTLNERTHENIZOVTHRET L.

*t 413 B-blocker FEEHTIZ BI-MIBG LiF Y ¥ F 7T A % itidT L7 LR ELOARAEBE O B X IEH T >~ b

0 —)VEE 11§l B-blocker FEERT D DIMIBG Ly »F 77 4 Lk, IRELLCAEBRCIER 2~ bo—
WEEIZIE L, W% & IGO0/ HERRILIZ A B2 KE4 2%, washoutrate TIIFELTTHEL RO/,
F 7= YEBRALCRE BE 9 BIrh B-blocker HEEIZ L V) LT T — FAKEMEONE L-BEIL 7 6] (LEE,
e EERH DAL L2280 2 B CBALBE, 261 LU EHEIL LIEL) TH -7z, B-blocker HEERI D
BLMIBG Uil ¥ ¥ F 7 7 LI2 BT, washout rate IZEALBHF THE T LAEELTTHELRRD 5£8%
vs. 30+£3%, p<0.05), 'PI-MIBG i ¥ ~» F 7 7 & EEW 7% washout rate O TUHE % 523 % LR ELOHHE
DFEFITIE, B-blocker FEEIZ L W EALT ZEMMEHDH D Z LATRM SN, fih, LT3 —DKEEER
HERE X UG E BEOL/MRIIE, BT bR ERE BB OB THEELZ DD Lo 1.
VU E&D, BLMIBG LAY v F 7 7 & E® washout rate (331 5RELUHHAEIZ 81T % B-blocker HEEDH
HOTFHOIEIEL LTHHTS 2 [EMA7R S/,

L. BU®IC

Waagstein & DVEHGETE A EZ A T 5 JaRALG
FHIE (DCM) JBE 2 BT % B-blocker #iED A
s L CTLAEY, B-blocker #i5: L AR B O G H#
FEELTHLEINIbDEL > TETWSETS),
L2 L, DCM 281} % Bblocker BiEIZZNDE
BEFICIEVELAHZEHE (Y, SHIITR
TOEBNZNEHTH L b TIE %, HMIOAR

* R R RPN E
RN ERF RS E =R
ZfF 9% 9H 10H
wRFaZf 1045 8 22H
BURIGE KL | AR T EHR 1-5-30 (@ 430-0907)
ER AR IR
Rk H e

(BEBE: 35: 413-420, 1998)

ErEsELILELDHD.
B]-metaiodobenzylguanidine (MIBG) 13 / )LV T ¥
7)Y OEBMEEY T, FOBhREIL NS A
BERRAEE KL 2 L b, ABANZ X 5.0
e F 77 AEEELERIS LERICH S
TV DCM IZBWVTH "PI-MIBG LA ¥
YFTTLRRORERDRODL L REINT
VDA LA E DL ES B-blocker EIEDTH
HH L) OTFEN BIMIBG LY v F 77 4
BERDPEPIZOVWTIEHL 2 TIR 2V, 4hlb
bk DCM B E 125\ T B-blocker HEIERHTIZ
BLMIBG LY ¥ F 7T L ERATL, RiED -
blocker FED R TFEIIH T2 FHAEIZONT
EtL7-.
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I W&RESWICHE

L ¥ 8

x4 iE B-blocker HERIIZ BI-MIBG [Mif &~ ~
F 77 L& AT L7 DCM 9 Bl (DCM #) & IEH
I hua—)b 11 Bl (Control #). F#&3lE Control
#35+11 %, DCM B 6013 T, ML Control
FECHEM B, Ltk 26], DCM B TIZHE M 6 B,
ZH3IBITH o7, EEIT Y bO— )ik, TREE,
MR, WX HEE, LEX EEEOEER
FUTFAT ThAH. Tz, LA T—TFIVBRELE
HERFEEZ A ST, AEEXBLOLTI—K
 EREEEREE 50% LT T 2 kML AR
DIFIENBER 2356512 DCM L ZH|T L 7-.

2. B-blocker Fi&

B-blocker #EEILT ¥ VA T v UEMEEEM
A, FURAISE DGBIRIC & D OAEIRREDL M &
N7AREENZ % 572 ETBIMIBG LY v F 75
L LTI - AL ITL, £ D% metoprolol %
5% 1HH7:025H50IE5mg 250G LE
K40mg F TH&E L7, B-blocker FEFEDH LI
REAREIRE LA EDET LG E L L.

3. LI J—-BE

I — A, B-blocker #EBHAGTHT & £
10.6+2.8 HIZ4T\Vy, EZEIFRAMLE (LVDd) & X
FEAMILE (LVDs) Zifll%E L, Pombo {EIZ & D A=
BRI (LVEF) * & L 7.

4. BLMIBG DEFY > F 75 LDO®IGH LU

T — 2038

LRSI ' BI-MIBG 111 MBq * #/EL 15
Stk & 150 5312 180 FVUNEE D planar % % #Hif%
L7z, ZO planar (RIZBWTEELHHERE L
F# 12 region of interest (ROI) % 3% % L 1 pixel & 7=
DDA N ERD, L/ HRE HM) %KD
72 (Fig. 1). LA & @ washout rate (WR) 1%, LL
ToRXTRD 7.

WR=(¥BGED LA 7 v b — % EHED.LFE 7

7 ¥ B)X 100/ EHED LR 7 >~ b

B IR AREL A VE—Ha) 2 — ¥ i

ELBEHEST <5 AT SNC-510R & v

35 % 6 75 (1998)

Fig. 1 Region of interest (ROI) on heart and mediasti-
num in the anterior view of the planar image.

Table 1

Control DCM p value
LVEF 72+11 32+10  p<0.001
LVDd 48+5 67t7 p<0.0001
Norepinephrine 3224147  633+278 p<0.005
Initial-H/M 2.1+0.3 1.8+03 p<0.02
Delayed-H/M 24+0.2 1.6£0.3  p<0.0001
WR 21.7+42 33.1+£74  p<0.0005

FrIA4 TEERLERY CF Ny 7 700 1THEREL
F—FIEB L UE 4T - 7.

5. MIFE/ILIEXRT) VEEORE

M4/ V¥ A7) ViR, PI-MIBG %5
16T O %2 HHNEA L C A e B#AR 00 3 & $1 2 & $R 1ML
L, &#ffkro~ 7774 2THIEL.
6. IRETFRUBEMTE

AL OB TP EERAETRR L. L
I — £ LVEF ORI DT paired
t-test & vy, 2 BEEOFIMED ZE DI E 2L un-
paired t-test & fl\272. 3 BERI O E I3 Kruskal-
Wallis test % 47> 7. F 72, B-blocker #EiE% DL
ERE L EALBEOELIZIE, Mann-Whitney U-test
4To7. wIhd p<0.05 F A FHICHEE L
Al L7z,
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Table 2
Echocardiogram MIBG Effect of
No. Age Sex
= LVDd LVDs EF IHM  DHM WR B-blocker
1 55 M 71 63 30 1.37 1.29 28 improved
2 50 M 76 71 18 1.77 1.35 28 improved
3 65 M 67 57 39 1.97 1.76 31 improved
4 71 F 58 48 43 1.48 1.47 29 improved
5 62 M 59 53 27 1.80 1.76 32 improved
6 73 M 75 65 24 1.74 1.63 34 improved
7 68 M 58 47 47 2.16 2.18 27 improved
8 32 F 65 58 29 2.10 1.37 50 deteriorated
9 64 F 71 66 23 1.67 1.33 39 deteriorated

LVDd: end-diastolic dimension of left ventricle, LVDs: end-systolic dimension of left ventricle, EF: ejection fraction,
I H/M: Initial H/M ratio, D H/M: delayed H/M ratio, WR: washout rate

. # E

1. DCM & & Control BHICH A0 O—FR
R, ME/IVIEXR T ViRE, PI-MIBG
DB Y > F T 7 LDOEIERD EEER (Table 1)

DCM # T Control 12 L, LVEFIZHEIC

<, LVDd dEF IR L, M4/ V47
) IEAEBECEEE, %L %0 M X

BIREE, WRITAEIZTUEZRLT:.

2. DCM (2% T % B-blocker BEEDRHR

Table 2 | DCM #f 9 510 B-blocker HF{EHT DL

Ia— & BLMIBG LAY Y F X I7LDTF—5 %
RT3, DCM B9 B, B-blocker FHEIZ &
I— F LVEF Ok L8 7 B (&R TW»
ITNHLAZDOELERDOT, LVEFDEALL 72
B 2 B CEILEE) T, 261 L OAEDEIL
L L7z, fEHTIXLTT— LD LVEF & B
blocker JERTD 33+9% 72> 5 (10.6+2.8 H) D
46+ 11% A B2 L 72 (p<0.005) (Fig. 2).
EALEE 2 SEB) JEBI 8, FEBI 9) OFFE A LTS
RHHLICECH T 2. SER 8 IZFER] 1 DIRT, NYHA
3 FECTHRIE X MO/ - MFT R b BEDIKRET
metoprolol 5 mg/H THlh L 727° NYHA 4 B2
fEL, K& X HORiH ~Mmar b EBfL L7200
SHMTHILE S22 2 o7, KIEFIZZD
1 BRIOAEIZTHE L. fEF 9 & NYHA
3 BETHYES X #ROM 9 - MFT R b BEDIKET

% P<0.005

60 r 1
40t

(a9

= /
30} '97 /.O
ol :ﬁo
10

Before After

Beta blocker therapy

Fig. 2 Changes in left ventricular ejection fraction
(LVEF) from before to after -blocker therapy in
improved group (closed circle) and deteriorated
group (open circle).

metoprolol 5 mg/H THl#h L7225, #7412 NYHA 4
FEWCEILL, MEELMEE LT - AT R b E
L7780, 15 BMTHIEE S S5 2 o 7t.
CDIEBIIEZE DK 5 BEISOAEIZTIRE L.
3. MEPFCEAEHCHSIALIO-FRRE, MO
B/WIEXRT VRE, "WI-MIBG LY
S F TS LADEIEED LR
J[>IT3J— O LVEF, LVDd, 4/ V¥4
7)) VEEIEAHLUEFOM THEELEER
&7 o 72 (LVEF; 26 4% vs. 33+8%, p=NS,
LVDd; 68 £4 mm vs. 66+8 mm, p=NS, II4% /v
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Fig. 3 Comparison of initial heart/mediastinal (H/M)
ratio among control, DCM (improved) and DCM
(deteriorated) groups (mean *SD).

28
26
24+
22¢

1.8+

delayed H/M

1.6

L) ls

°
1.2

IMPROVED DETERIORATED

CONTROL
DCM

Fig. 4 Comparison of delayed heart/mediastinal (H/M)
ratio among control, DCM (improved) and DCM
(deteriorated) groups.

IV A7) ViBEE; 5451448 pg/ml vs. 658 +257
pg/ml, p=NS). #MHAED H/M ZELEE L SERE
DM THEELREREOLR NP >72 (19103 vs. 1.8+
0.3, p=NS) (Fig. 3). 7= #{& D WM ZEALEF
TYEH I LETREOEMARTOAEERE
TRBOL o7 (1.4£0.3 vs. 1.7£0.3, p=0.14)
(Fig. 4). —75, WR & Control B, ##, Eit
HO3IHBTAEELRD (p=0.002), »DE(L
HTUEH I LAELITELED - 45£8%
vs. 30£3%, p=0.04) (Fig. 5).

35 % 6 5 (1998)

%
55 - P<0.05

50 | °
451
w0} .
a5} .
30} + ;

25t
ol 08

15

Washout rate
[ ]

IMPROVED ~ DETERIORATED
DCM

Fig. 5 Comparison of washout rate among control, DCM
(improved), and DCM (deteriorated) groups.

CONTROL

Iv. # %=

B-blocker FEiEAEMLAE L {IZDCM OHE
FEIRE IMBREZ UET B 2 L IZoVnTIIZIZAE
PELNTWED, ZOEPEFICOWTIEERS
AL AL V-0 BEZEZOHNLTWD S-
blocker BFEDEMEF L L TEILUTDOZ £2°dh
FoND. D) IRAIECHED LEEE R = DR
&), TALVF-RERLLOHELLEEL, £
EIRFM A LET L. 2) L BB R R 1
BN (up-regulation) &8, #7373 VEZHYKL
EBYE, WL —TrIFFV =TI FRR
FOYROIMENZ L - T, LT B 7%ERE
BB ERTS. 7373 X OLHELED
HERT, 4FIC Cat OBEM LT 5. 5) A%
PRIER. 6) 7735 3I VIZEABEEADESE
(LA R FOBEE) * LET 5.

ZDLENTH 1), 3), 4), 6) WEETHL L
Eh, DENCEZEREINL TV 2) 122w Tid B
ZHRREHEEEE 2 OB BB TEHL, R
BAAEDONE L IHHEPRELLH LD, BET
BEEMLER R, F72, BIELE 208
BEBFEAHEML-L LTH Z0.0H Bk
% B-blocker X702y 27 LTLEH 720, #73
7IVEZHOYECELEZ LD, HnlL
LEIENH D, EHI25) TR TE
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PRIED IR LGB T, OARFEDOWY DO H 1
LI NBEMEEZLONTETNEY,
B-blocker FIEDEIEF L L) Hh, Kilh
N72 &9 12 DCM O BEFEK & O ERE R ET 5
ZEIIEGmIE R, BREED X RER THRD
THLHPHHEEE > TwD., KFROHEREDL S
ZLLRTORFZE & AR DCM 12 B\ TLBR A A
BRROERENROONDL ZEDREN, LB1D
B-blocker FEEDIN R L% L & LAHLAEEE
L2 2HITEDORE ORRED TN Z L ATREE S
nrz. £7:, €%, DCM O FHIFEOIELE L L
T, LVEF""2, BfighfR#2 AL, NYHA /L5
ﬁgﬁ};ﬁlx.zo,zz)' L\/Ddlnh7 fﬂlaﬁ/ }L/I_L/:;?\ TN
B R ERERE SNTELD, KOS E
B & EALBOMIC LVEF ® LVDd, M4/ vt
EA7) VREICEEZEZZDT, ThHLOMRE
£ BIMIBG ‘Ui ¥ ¥ F 77 LHY B-blocker #
FEORRETFRNAHTH LT REEA R S 7.
BLMIBG L ¥ ¥ FRT RO RE OV EIT B
blocker #EED RN FEAMRERF 1L, K721 B-blocker
FEOEMEFVHO NI R o T Wncdido
&) LZw, 7, PI-MIBG O WR DTTHEAZ
FEAREMETUHE & BIRT 2 O, 12 ERAAE
BEREDIK T2 & & 72\ intraneural extravesicular
compartment 2SN L7722 L2 L 2D, 612
LA AR O FEBELZ & & 7% 9 extraneural compart-
ment DIIN%E ERT 2000 K7ZHMEIC ST
W) B EER L ) WR OJUHE IS extraneural
compartment & % 2 (d intraneural extravesicular
compartment DN L % & DFHE DL H 5 H%9,
v MIBWTIE BI-MIBG % 5-7% £ D non-neu-
ronal uptake ($ITE A EHFHEL L WVETLHED
H5HW. b L, WRDTLEDIZIEMFEEVETTE =
BT 5 L ERHE, DCM DL L3
AR IRREDS0E (B &, £ 12T B-blocker HIE
HLEVIELHDZANVF-RERHI VDY
LBEMAERL TV RIRENSH L. T2, K
FRAPFE R IRE A E > &L B XEAERD down
reguration 23EM & % V), £ Z 1T B-blocker (2T &
S BRERE Ty 2T 5 oREREE

XL TCLE) WM H L LEDNL. —74,
b L WR OTTEALHALKRDTTEEIZ & b 7% ) ex-
traneural compartment DN % LS 5 %2 &5, B-
blocker FEDEIEK VT L L TIE, %0 b
FHDOERIF LA DOIHES % B-blocker ¥ 512K
TEETLEFVLAETHES S/ REEIE Z
bihb.

23]-MIBG +[: i SPECT LD KIBDFEFHCFERE
DCM D F %A L OFME D A LN L0,
L ER T BIMIBG OEEAVFEHIIET L TW
5354612 defect score % O FFTHIEF i 25 8 & 7
% 7%, 4l SPECT A I DWW TIdRE L 7%
"oz,

AMFEDORF L LTiX, Control L DCM L
DHEIZB VT Age matching TE TRV EA
H5DH. PIMIBG LF Y ¥ F 77 L%, FRIZE
0 Dl E RO EFE (LARHERRIL) B & LA
HIAELS DD, FTHRIIBL TERBILETHS
EERTWABY, AL, 60 EATHZRDEHE IS
BWC, YoflxEFEI ba—v$50H LW
RIS V), FEFRIZ Age matching &£ % D13
LWoOPBHIKTHL., £RFOHIE, 30T L 50
B EOREFIZ BV THEO H/M HiZ p<
0.05 DA EAE% RO 5 NGO LA R &
WR ICABEZ I Lo b HEL T2, i
ROFHIME L DEIE, EBRLBIGEMOE VD
&) BEMIZIIHETE RV, SEobhbho
#HEIZBWT, Control B & DCM B0 WA L %
gD H/M L EWR EORIZZFhZh p<0.02,
p<0.0001, p<0.0005 DA E LA B/ Z & &
0, EEC X 5ELLELC Control # & DCM HD
MOENFKEVWEEZONS, 612, KRR
B o2UEN L EROERTETLE, TL
LEABTHEEEZIOP L2V ODDREHRTDH -
72 (48%£23 vs. 638, p=NS). KiZ, WR D ED
FERELL ETTAHE L TV 255812 B-blocker HEE AL
REDEZEL DD, TOFERMEY, KR
BHLICLTWRV, ZHIEREOIREAS
BWIOOBRRTHY, %S5 DEHBITO
BEIZL VLN L TV EL W,
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StEEFET 2D BEMIBG LY~ F 7 T 4
BEHHTH LI OWTHRE L.

B-blocker #EFI D BI-MIBG Ll ¥ v F 7T 4
I2BWT, WRIZELBH CUERHICHLARELTT
HEE D, HEEO WM ik, EL#E o
W2 LIRfED MR % 3250 5 b O DB TH B2
%otz F7, M/ NVIERTY) VBE,
s 3—E® LVEF, LVDd b S ER L BLEHO
MTHEE®ROL o7, LLEXH, DCM IZ
$ T B-blocker ik & 17 ) B, B-blocker ik (2
IO IR ET L, HIZENT L 0% T
TAHDIZ, MIF/ VIR T VBERLII—
BELD D, PIMIBG LYY F7I74ELD
WR SEEIZTHEL TW A0 L) e REfd 4 2
EVFEREEZ LN
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Summary

Usefulness of '*I-MIBG Scintigraphy for Prediction of Effect
of 3-Blocker Therapy in Dilated Cardiomyopathy

Kei TawaraHARA*, Tsuyoshi Sucivama*, Tomoyasu Nakano*, Fumitaka Matou*,
Chinori KuraTta**, Yasushi WAKABAYASHI**, Sakae SHOUDA**
and Tadashi Mikamr**

*Department of Internal Medicine, Hamamatsu Red Cross Hospital

**Department of Internal Medicine I1I, Hamamatsu University School of Medicine

To determine whether '?I-MIBG (MIBG) scintigra-
phy is useful for predicting the effect of B-blocker
therapy in patients with dilated cardiomyopathy
(DCM), we studied MIBG scintigraphy in 11 controls
and 9 patients with DCM before starting -blocker
therapy. First, initial and delayed heart-to-mediasti-
num ratios (H/M ratio) of MIBG activity in patients
with DCM were significantly lower than those in 11
controls, respectively (initial H/M; 1.8 £0.3 vs. 2.1 %
0.3, p<0.02, delayed H/M; 1.6 £0.3 vs. 2.4 +0.2, p<
0.0001), and MIBG washout rate from the heart was
significantly higher in patients than in controls (wash-
out rate; 33£7% vs. 22+4%, p<0.0005). Second,
B-blocker therapy improved LVEF in 7 patients
(improved group), while it resulted in deterioration of
heart failure, followed by death in 2 patients (deterio-

rated group). Although initial and delayed H/M ratios
in the improved group were not significantly different
from those in the deteriorated group, respectively,
MIBG washout rate was significantly higher in the de-
teriorated group than in the improved group (45 +8%
vs. 30£3%, p=0.04). Our study suggests that DCM
patients with markedly rapid MIBG clearance may be
deteriorated by fB-blocker therapy. In contrast, there
were no differences in LVEF and plasma norepineph-
rine between improved and deteriorated groups. In
conclusion, 'I-MIBG scintigraphy is useful for pre-
dicting the effects of B-blocker therapy in patients
with DCM.

Key words: Dilated cardiomyopathy, fB-blocker
therapy, MIBG.
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