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Abstract
A 39-year-old man with cardiomyopathy due to point mutation of mitochondrial DNAG*3)was
admitted to our hospital because of exertional dyspnea accompanied by hearing disturbance and
diabetes mellitus. Echocardiography revealed asymmetric hypertrophy of the anterolateral and
posterior walls and systolic dysfunction of the left ventricle(fractional shortening=18%). Pulsed
Doppler mitral inflow velocity wave showed a pseudonormalized pattern. Iodine-123 betamethyl-p-
iodophenyl-pentadecanoic acid (**I-BMIPP) myocardial scintigraphy showed decreased accumula-
tion in the anterolateral, posterior, and apical walls. Left ventriculography showed moderately
decreased ejection fraction (43%), and left ventricular end-diastolic pressure was mildly elevated (18
mmHg). Angiography showed normal coronary arteries, but coronary flow reserve measured by
administering intravenous adenosine triphosphate was impaired in the left anterior descending and
left circumflex arteries compared to the right coronary artery. Intracellular accumulations of
abnormal mitochondria were detected by histologic examination of the cardiac and skeletal muscles.
Evaluation of cardiac function showed that the area of myocardial hypertrophy was nearly
consistent with the region of decrease in '*I-BMIPP accumulation and coronary flow reserve.
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Selected abbreviations and acronyms

Table 1 Laboratory data

13]-BMIPP=iodine-123 betamethyl-p-iodophenyl-
pentadecanoic acid

MELAS=nmitochondrial myopathy, encephalopathy,
lactic acidosis, and strokelike episodes

21T =thallium-201
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SPaVIFYTREEIX S b Y R Y 7 OBEENS
JURBHMEERTH L L, HivhREREzHLE
TEHERFOEELRTEBHETH 'Y, FEIZ LR
RS Ze2H L), R/EL L TEZEDIEXRPIHE
BEEEESTERE LTV, LTI -—HERIULDE
¥ 3 ZEEGZ K EOBEIC O W TRV Z I2HE S
2o SEEL I, LT -HEESUIEERSHE
CCWREZFHE L 272 2 b3 > B Y 7.0HE (mito-
chondrial myopathy), FXJE (encephalopathy), FLE&7
¥ F—¥ X (lactic acidosis) & (Y ZEHFKk T Y —F
(strokelike episodes) (MELAS) O 1 fl 2B L /=D
THET %,

fiE 1]

£ Al 9K B

¥ FF: FEREPR

RIRRE . WHTERR

BEAERE : fescEEA L v

BRE: 3 RE X VHERB O DIEE TR % %
I, YR TR ISWEFL D A VRV VIEEETo Tk,
Sl 3 EOERMEARELSD Y, BLESRLR
EWMIEPEDI ), S bav ) TEREFERE
Liz b 2%, HERS 3243 T HEER 27D, MELAS
ML NIz, 1995 F 4 HUH X D 55 VERFRRIR R #E 5 I BR
LC&E®, 1996 FE3 8, (MEEERNTABEL.

HE : & 155cm, {KHE 48 kg, M 124/76 mmHg,
A% 66/min, B, LDFICRELR L, MEFRIEET,
AERFRERD T, - B B3 lie»ro7. W
BB B 2D 7243, FREZIEE T, HEEHN
WCHREERD Lo,

RERSE : ML LERE TIEEHERREE 94 mg/
d/, HbA,c 6.0%T»H Y, LDH 23 6421U/] L EfE %~
L7-L4, BREFRRE2EDEHot. MEELEREF b

Blood chemistry Urinalysis
TP 6.5g/dl pH 6.0
Alb 4.2 g/dl Glucose (=)
T-Bil 0.7 mg/d!/ Protein (=)
GOT 251U/! Hematological examination
GPT 211U/1 WBC 4,960/mm?
LDH 6421U/1 RBC 470X 10*/mm?
CPK 1821U/1 Hb 15.2 g/dl
Na 144 mEq/! Hct 39.7%
K 4.4mEq/! Platelet 10.8 X 10*
Cl 108 mEq/! Lactic acid
Ca 8.9 mg/d!/ Before exercise
BUN 24.9 mg/dl 23.4mg/d/
Crea 0.8 mg/d!/ After exercise
T-chol 177 mg/d! 143.1 mg/d!/
TG 73 mg/d/ Plasma natriuretic peptides
HDL 34 mg/d! ANP 58.1 pg/ml
UA 7.3 mg/d/ BNP 60.6 pg/ml
FBS 94 mg/d/
HbAc 6.0%

A (B) NP =atrial (brain) natriuretic peptide

Fig.1 Electrocardiogram on admission
Short PQ interval, poor R wave progression in V,—
V., and negative T waves in I, aVL, and V-V, are
shown.
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Fig.2 Echocardiograms
Asymmetric hypertrophy of the posterolateral left ventricular wall and decreased contraction of the
left ventricular wall are shown. Left ventricular fractional shortening is decreased (18%), though
left ventricular end-diastolic dimension remains normal (48 mm).

A : long-axis view, B : short-axis view, C : M-mode.
IVS=interventricular septum (9 mm) ; PW =left ventricular posterior wall (14 mm).

D 7 LFIR~7F ¥ (atrial natriuretic peptide : ANP)
BRI 58.1 pg/ml, BYMEF b U 7 AFIRR T F R
(brain natriuretic peptide : BNP) 21X 60.6 pg/m!
E, WINHBEDO LE®RL. Mry N IViES
BB T LER EERRZL 2RO L h o720,
I LR E 3 TR 23.4 2 & A 143.1 mg/dl ~
L FR %R UTz (Table 1), K X $25H 130
MOZRLL 54% & BERE 73 DIRR 2R UTens, BRI I35 H
RO Lot OERIIFEFAET, LR, A=
fER, V,—V,D poor R wave progression 38 & UF Vj,
VDR T %2R 7z (Fig. 1), IRERE TIXMENC
BE ORI ZF80, BEMEREEE 2R L. 28,
AWMz Y > 7V e LTHWRZS Fa > Y7 DNA
BREIWCT, HEFS 324312 10%0 HERBAD S h
v

Py 77 —hxa—[pri: #HLEE k2
B3 Z B (R H) SSH-140A B L ' 7 v » B (ER)

J Cardiol 1998; 31: 109—114

b 3> R Y 7LESE O E{REZ 111

f11

SSD-2200 T, W3¥h b 2.5 MHz OFEfiliF % F v CiE
L7z, EEEREROEDTRE 9mm, EZEREE 14
mm TIEAFREDLEEREBEN A SN, ETAEER
RARHIZR T 48 mm L IEH Th - 7228, EENREHR
(& 18% &K T L T/ (Fig. 2) . ZEE FAMBHEEIZ 13
5 58 5 A 3% (B) o 38 15 (78 em/sec) & I3 2 e 5] 46 #
(120 msec) 3 & WVLBEUNHEHEAEE (A) DI (25 cm/sec)
WX DBIEFE Y - E2RL, I lFRIRILTTE
3 LB IAEIAS TR (A, 29 cm/sec) B & UL5RIH
IEFTEH (D, 52 cm/sec) D& R & IHEHANEST M 3 (S,
35 cm/sec) DR % 7~ L 7z (Fig. 3) .

LY >~ F 777 4 —Fi A EBAT thallium-201
COTY) Y Y F 7T 7 4 —TIIHIEE, LA, #%EE
WA D EBE T 234 & iz, lodine-123  beta-
methyl-p-iodophenyl-pentadecanoic acid ('**1-BMIPP)
il & B o 2 ORI TL B s AT 5,
74 =X D B LEr OHRCERETHEE SN
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Fig.3 Pulsed Doppler mitral inflow velocity record-
ing and pulsed Doppler pulmonary venous
flow velocity recording
Upper panel shows a pseudonormalized pattern
and lower panel shows increases in the atrial
systolic backward wave and the early diastolic
forward wave and a decrease in the systolic forward
wave.

A =atrial systolic wave ; D=early diastolic wave ;
E=early diastolic forward wave; S=systolic for-
ward wave.

(Fig. 4).

DligA 7 — 7 vigE . EIREBIIRER Tl AGH
BRI EEREERL, FERELRDLr o7, K
Eigrw CIIAEEERIIEEMICETL, AEIEER
HARIZ 110 m/, BRHZEIZ 3% Th o7z, LNETIE
FEFEIX 104/18 mmHg TH Y, EEILRAME O#E
ELAZRDI. Ry TFI7—FHA P74 ¥ —2&EH
fRICEHIE L C, LHEB X O adenosine  triphosphate
(ATP: 0.16 pug/kg/min) &Ik A 1 5% O e ML 57 28 3
Faiisk L, LR L B0 Mi#RE O oy

Horizontal Short

Vertical long
axis long axis
axis

Fig.4 SPECT images
Decreased accumulation in the posterior, lateral,
and apical wall is more clearly demonstrated by
IB-BMIPP scintigraphy (B)than by ATP stress
21T scintigraphy (4).

5 M FHEE (coronary flow reserve) % ZHI L7z,
ST TR AE X A e EhR 2.1, [BIGER: 1.6, B Tk 1.5
THY, HE#IRCE LR L/ P TR TIET LT
Wiz,

DB L UOERBORBRR: AFLH O
hematoxylin-eosin H¢ TIZ0EH O WIELRL A/NRE], §
FRECF, S ra v N Y 7 oENBED o, BT
JHF O hematoxylin-eosin e Tl REEMICIEY T 3
S har )7 OHER (ragged-red fiber) 234 51,
Gomori @ trichrome &8 CHEIICHABR ICEHLZ s /2
(Fig. 5- ). BFEMETIX, BEHICB L CHllvE
B bar N ) 7T OBMERD, 7V AT E
BLIEEEI MV NYT7RREDE bary FY 788
g s e (Fig. 5-T). LB & OEEH O LRt
HH5D I hA¥ K Y7 DNA BIZIT 2 e o 7z,

% =

T, $ ha > F Y7 DNA o &% 5 &
D, I rarFY)TEEFERECED JEEFOMH
DITREEERIZ FEBE L7z, MELAS 13 1984 £, Pavlakis 5"
IZ & o TR S, I 1990 4, Goto 572k b, I
F a2 > K1Y 7 DNA @ tRNALUWUUR % g — | § 2
RBFEHOEEDHER (A - Q)DL SN,
MELAS B0 3243 KR 2B § 2 HE 135 80% & &
NTW»3Y, 3243 ZRIZARAFERFD 1-3%1CAH 5 h
998, DD HLEHES EDBREOHEE TED s

/11
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Fig.5 Histological findings

Upper : The biceps muscle specimen shows typi-
cal findings of ragged-red fibers (arrows)
(Gomori’s trichrome staining (X 400) J.

Lower : Electron micrograph shows increased
numbers and size of mitochondria with
cristae.

ZBIED L ZBHS L TR,

KENC A & Ntz DlgBiERZ T EOSRERRIE, Al
B S RBEIC R W A E LR L AR IGEREET, I
BMIPP iy ¥ F 77 7 4 — BT 2 ERKE T, el
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RO 3FEIEMUL T2 2 8 1d, FEDLEOFREE
REZ DD ZCTHEKEWITR EEbNh 3,

AFEDOL T 2 - R 25 E 134 7% <, Tto
5913 MELAS D3Rk 21 Filrk 8 1] (38%) 12 .0v 2 3 —
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MELAS @ 1 #R 3 KBV, @RMICIEXL 20
FOWERT a2 —fRIZL7 S a4 R—y Akl TE®D
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R 7IMERE" &b o NEFEBIZ & > TREMRRT R
DES NI ATREMES A E L ERNT WS, KBTI,
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dipyridamole % papaverine & % > |3 adenosine % &
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RUNE30LLEERT EENT WS, HEMHFH
BEDE T I LR BRI ZE G CHEFIC A SN 528, HEE)
fRicBezER 72 < T dH, FEREERIC X 2 AEERKS syn-
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