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Abstract

A 42-year-old woman with diabetes mellitus lost consciousness and was transferred to the Yokohama
City University Hospital. Blood chemistry findings indicated low blood sugar levels and chest X-ray
examination revealed cardiomegaly and bilateral pleural effusions. These clinical abnormalities were cor-
rected by treatment with glucose, diuretics, angiotensin converting enzyme inhibitor and digitalis.
Cardiological laboratory examinations were performed after admission. Electrocardiography revealed
first degree atrioventricular block and incomplete right bundle branch block. Ultrasonography showed
lower grade of ejection fraction and diffuse hypokinesis of the cardiac wall. After admission, sinus arrest
suddenly occurred. The diagnosis was sick sinus syndrome.

Scintigraphy using iodine-123 betamethyl-p-iodophenyl-pentadecanoic acid showed abnormal mottled
defects. Coronary angiography found no significant stenosis of the coronary artery. Electron microscopy
showed abnormally shaped mitochondrial accumulations in an endomyocardial biopsy specimen. Mito-
chondrial DNA amplification by polymerase chain reaction followed by restriction enzyme Apa I diges-
tion revealed adenine-to-guanine transition at 3243 of the mitochondrial tRNALEUUUR) gepe.
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WERFEZEDTEHICED B LEBOEEITEALT
Wh., BRFEEICBITALEBORYEE, EBMmM
REDPEMEREDLRETHLLEZLNTVAS, [
AEDFERE LTHZDDIE, 7Ta— VHLEE,
EREGRE, FRREE, (EEREB I ULHLR
EFETONDY. HE, FFEWFEOESRIZLY, %
CORBHFFFLRVTHLRPI2oTBY, FTH
IV R TEREFOREICHRT 2 EBHOMHA
PR, FEREFFERTOI IV NI TLBEL LT
MY L7REBRSPRREIN TV D,

I haY FYTEEBEFTAF D) FEEE (DNA) &
genomic DNA & A%, 2 A8 DNA L Wi ST
By, MREBEANEETHSI Pa 2 FY T7TOBEH
) YBILIC b ABERE I — NI A BEETFHTER
ENTVWE, ZOI Iy FYTRIEFOREICLS
BB, Kk, IMIYFYTRBESL LT, I
MEARFROERE ERICL CEETRET KR
HThorEEZOLNTE/. T, IPaVFY7T
tRNALEVUWR 8{RF-0D 3243 & B O1%EED adenine 5
guanine D AR (3243 £E) i MELAS (mitochon-
drial myopathy, encephalopathy, lactic acidosis, stroke-like
episodes) DEHBIZFERL SN TETWL, L
L, 1992 4, van den Ouweland 5% %%, FgA4 v A1)
KTFEIBEFR % (noninsulin-dependent diabetes mellitus :
NIDDM) O 1% IZFRIZFERIRBOON, D 3243
ERIVBERFBOFE ISP PHLD I L 2HE LTk,
ERDOEBEZ I b3 N THREHEE & 13£% 585
MRELLT, IMaY N TEEEOHSHIRES
ho2dH5%. kLY, MELAS D#20% I LGHEDS
BT 5 I LIRS T V2%, 1994 4E Yoshida &9
PLREZERE LTRET S 3243 KRR WEL, [
REVPEGHLRAL LTI, LHEL EEREL LTHE
THHHH T ENRBEEIN. LIrL, EOEKE
SO R o Tk ho 7.

AR A L, BEERMEERERE A5, I
AYFYTEECLDUALEEELIBERBEEZED 1
BIZREERL72DT, YT, ZORRICOVTHET .

Selected abbreviations and acronyms

'2I-BMIPP =iodine-123-beta-methyl-p-iodophenyl-pentadeca-
noic acid

NIDDM = noninsulin-dependent diabetes mellitus

2'T]Cl=thallium-201 chloride

fiE 1

2%, &
EkiH%
32 IEHERR A, 33 mRBFULE

KIRE . B, %53 A B) »HERK

BRI . 10 EROBERFDD, wibd v R V&
BRI Tz, BEXTERHEERLTVWIDERER
SN, BHEBEICTREAR L2, REEE, mMEF- v
ZICTRIMAE %2 B 72728, 50% 7 F 7 HEHR 40 ml %
BHEL-E A, ERIIBERHICRZS. LAL, &5
VHIE, MOER X R LMK DI B & UEBR L OB
KRBz, BEMELEHE LTARKL .

RIERERAE . B &K 150 cm, fKE S1kg, HR¥A 75/5,
MFE 180/104 mmHg, 1&iB 35 . BEERIC @S D BIK
BREXZRO:. CEFEHFESRE. R, THRICEH
LiRER D,

REERERR . RREICTRE(—), T h&E
(). MEAEILFREIC TIEE 18 mg/dl & KIMAE % 33
B7:hs, FRBEEEEIZIEE TH o7z, LDH 756 mU/
ml, creatine kinase 422 mU/m! & EMEBEZ D LR #38
W7z, FLEE (5.8 mg/dl), ¥V ¥ VB (0.34 mg/dl) IXIEH
ETHo 7.

MR X BT R (Fig. 1) : {LREEOILK, HBEALOK
KOFFE % BT,

TR OER (Fig. 2) . AR, £ERAN, 1ERE
Z70y s BIUOAREEEH 7Oy 7 23807,

LI —[RIRE : EEERE 36.3%, WEMHEORE
BET 2207k,

ABEBR OB (Fig.3): FUIRE, PFS VX, 7Y
7 vy VEMRBEFR (angiotensin converting enzyme :
ACE) IER®HE L, KR4I LBREILAS L UK
DRLY, BEORBE RO, EWEBRLITOLHS
BRBFIREZITV, EROREZITo 7.

B 9WHB LUK 1496 HIZ thallium-201 chloride
*'TICI) BL U iodine-123 betamethyl-p-iodophenyl-
pentadecanoic acid ('ZI-BMIPP) | & A BiRZIRE *

iE Al
* B
BRERE

J Cardiol 1997; 30: 341-347



Fig.1 Chest radiograph on admission revealing marked enlargement
of the cardiac silhouette and bilateral pleural effusion

177 10mm/mV—25nm/s——AVERAGE - :

P L=MZM {71 AVR=aVL-aVE.:

Lyi=v2=v3

Fig. 2 Electrocardiogram at rest on admission revealing first degree
atrioventricular block, incomplete right bundle branch block,
left atrial overload, and right axial deviation

fT>7z. Fig. 4 \IRT & 912 OTICI TIZRIEBIZEED
LN Ao 7255, BLBMIPP TILEIEE, REBEICERED
KIE % 728 (mottled pattern), L OE L X)L TORE
EOFAEHI TR S N7z,

576 % BSOS 7 — 7 VIRAS % #EAT L 72 (Fig. 5).
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1B BMIPP |

IAREEZRE LI bary M) 7UFE 343

Hospital days 1 -5 15 ---30 ---40 --65 ---76
Furosemide 20mg/day_iv. | 20mg/day_po. |
Digoxin 0.05mg/day po. |
Temocapril L 1mg/day p.o. |
CTR(%) 77 75 62 48 48 48
Body Weight (kg)| 51,0 44.8 40.8 38.5 38.0 37.6
Ejection fraction (%) 36.3 43.7 42.1
Nuclear study t 1
Cardiac cathe Iy

Fig.3 Clinical course after admission and the course of drug treat-
ment (horizontal open columns)
CTR =-cardiothoracic ratio.

Vertical lay Horizontal lay
axial axial

Short axial

21Tl

Fig. 4 Thallium-201 chloride (*'TICl) and iodine-123 betamethyl-p-
iodophenyl-pentadecanoic acid ('*I-BMIPP) myocardial
scintigram findings revealing significant defects of '**I-BMIPP
uptake in the myocardium

TERBIIREEZREICTHEELZLROT, LEEY
BLOHLAT—TIVRETIE, EZBRHEEIL57.9%
EABERRIC BT BT 0 —HIRERICH LERL T
D, LA EIX 4.0 U/min THIEMEOBEESHK T 25520
bz, B, AEALERED? D DLHAERTIE,
FEFE DFHIEKIC T L ORI bz o
7z, BRI T IC halo B & OSHEERLIR D ILEY
% 3887z (Fig.6). B TBEMEEE CIIFFILARIC THRIER
HEORFIOEN % RO, FHIRMMER ICEEEDOILEY
BBl MILKICTEARBICERILZZI ba v F
) T DERED LR b7 (Fig. 7).

DiEowfiEg Ly, Bk kB BATL LA IE
HERBEENTH Y, LHEROETHEBBEBZRICADS
NZEEINIVN)TOEELLI NIV FY T
FENSEEDI, BIZT T 24T 72. Odawara 57 @
FHEIHE > TRIFMAMERD DNA % FH\ 72 PCR-
RFLP %z fEfT L72 & 25, filfREESE Apal I & % di-
gestion T, IEH 294bp DN FIZHNZ T, 181bp O
BERBRNY FEREDZ, THITEY, KEFE 3



344 FEFE - AL - E@AE 3

systolic phase

EF:5\7‘:’9%

C0:4.00 |/min.

Cl: 2.99 I/min - m?

RA:5/2 mmHg

RV:35/6 mmHg

PA:31/17 mmHg PAWP: 11 mmHg
LV: 199/16 mmHg

Fig. 5 Cardiac catheterization findings at day 76 after treatment showing little abnormality except the lower grade of ejec-

tion fraction

Fig. 6 Photomicrograph of the right ventricular endomyocardial biopsy specimen revealing halo and fine granular deposits
around the nuclei (hematoxylin-eosin stain; left X400, right X 1,000)

J Cardiol 1997; 30: 341-347



LREFRLZI b Iy FYTAGE 345

Nucleus

-

Fig.7 Electron micrograph of the right ventricular endomyocardial biopsy specimen showing abnormally shaped mito-
chondria and fine amorphous deposits in myofibrils (left X 5,000, right X 10,000)

s Control
Patient

Fig. 8 Polyacrylamide gel electrophoresis findings of the mitochon-
drial DNA for the patient and controls after restriction enzyme
Apa I digestion showing an excess band at 181 bp

MY R THEEBEFIBERIIME)IIPIFYT
LRIE & 1T L 72 (Fig. 8).

RAEBIIEZ DBFIRIE D A THR@EBE L TV 7275,
DR EHE@AASH SN0 BAR L. 088
t, 2ROiAELL (Fig. 9) £ 20, AASERETELZ
Wrah, KAR—R X — 7 —HE 2 ABM % [T L TR
BEREHTH 5.
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Fig. 9 Electrocardiogram at sinus arrest showing ventricular escape
beat

Z S

RAEFNEIEA > R > BIFEFR % (NIDDM) D,
MIREEREE(RE, DAEEELL. LHERTS
Fa Y R TOREFRBD LN, BIZTHETO®EE,
IMaY MY TEEFEESROLON.

FE PRI B3 DU BB 0D R TR 0D R U e LA Lo B
BIEEOLAETHB LEEZLNTWVAY, LiL,
VT4 van den Ouweland 59, Yoshida 59 D#i Lk,
NIDDM (Z&8F L72OHREICI b a ¥y FY) TEET
RH (3243 BE) 2D EGINH B Z AL N, FE
EFIbay P TREFEEICHE) GCHRELLT
ML L7 a2 2T 2Rl o TR I, 2
NECTICD, MOI I P TEEFEELZMHE)
MY R TIERE T, MERERE EARE LS
ZORBPILIREZED) T epMb5N TV, fl
ZIE, I PR TEEFORKIERTH S Keamns-
Sayre JSEMEREICIE, LEBERL, 4o REEOTO Y Z
DEBPIMENTEB DY, Leber's i CIEIENRER*H
5 WPW JEBEBEDOGHFHE SN TVEY. F72,



346 TEHx AL - BE 30

Anan 5933 P Y N TREHEDBE 17 HIIIxT L
TR FHIMRE % 14T L, myoclonus epilepsy with
ragged-red fiber MERRF), 3 & UF MELAS D&% 5 6l
TLOITI—HREEREEHOKT, KPR
K, ROEBEKERBOIZEHELTWAS,

RO TILBIZFHITICL D 3243 BEIFER SN
B, LHERDBTFEMEGE L EPSH D, LAED
FER: LCRREFEFEICLAI PV FYTORE
BEZON, IV FYTRIEFRERAVTLV
BIZEEELY, BREGEZIRASZ LHEHME ST
W5, REITHEHE, RBICERFEIROLN, Th
LRI PV FYTEEFREICLAWEEIEVE
Ezbhi:.

ZDI Ay N TRIETF 3243 BRI LHE
DIRBIZOVTRELZTFTHL L LI 2o TRV,
L2 L, TERBERFEOCHEL VWb TWZRER,
WERELUGRAE, BEARBLOEHIED—ERIC, 0 X ) RIE
BILZR SN TICERR I N TV TR H B L EZ
b3, I PIYFY T (RNAEWUW BT NDZER(C
LBLHIEL LTI, 3243KR0I3D, ZhETKI
3260 & H ® adenine %> & guanine ~DHERIZ L 5.0
REMIRE SN TV B, Z0ff,, MELAS ® 70% i
3243 R THHHY, 3271 F B O thymine #* 5 cytosine
~NDER, 3256 FH D cytosine A5 thymine ~NDE
£, 3291 FH ® thymine 7> 5 cytosine ~NDZE RS H
ENTBY, ThOEDEERTULHELET A WEENED
Zzxonb. BUEFOREICIO L) RER R
WAZ) ==V TTBIEHPUETHS).

KO TIROHERMBATRTEEI P FYTH
BEIn R, I IV N TROLHAGRE
IZ2oWwWTid, I Py FYTOHEEYELREL L,
FFEMES TIRIMRERR DAY & ) Rk
PROLN, BTEMBERICITREI NIV NI TO
ERPBAOLNBLEEINTVAED, REIZBWTD,
FERDOBEIC—F LRI B LN, B, EFHE
SR IC THEEE DY — RILEWSBE S NI, £
DEKIIRHTH 5. FERFICEE S WA OEBMEICE
WMAEFOENL SO LRV zD, ZOkED
WY IVOBEEOERICAE L AOEW L 1EF 2124
W, I PV FYTEREFEEEIBEDOERL

EEINLD, SBREFEZBAERTRET 2 LEH
HrlEZOLNT.
CHLEEI NIV PN TOERISLAL R BE
THEANZALIZOWTIE, TAVF—DEEDRE
BEFEZONSE., LPL, FVI—R2ZRVF—
BEELTHERBEIRERY, LSRR T E4IC
Fva—R, JEREEADERXFIAL S 5 -0FH
BAKE L, BEIBINIAWEEZLRTVS
Kearns-Sayre JEREE T 4 25T o 72HRETTId™, ~—
VY 7EARRICABENED A 2RO L0 o 125,
ABTHIBBNEDO LRIBES W 2o, Ly
L, BLBMIPP > > F 757 1 —DERD ST, KfE
BT, BENZEHBRASBEEOFENEZ LN
AR
FEBZARFRADTEEEZ AL, AANR—R
A=A —HERALMEHEATL, BBBEERTHS. &
D) LEEDOTERIIERFEDERE 2, KED
BEOFHEEL{ELSE5. Yoshida 59 5 L
722 BT, OASERICHZ TREDLBKHIEED
b7, LERTEIEESROOh ok
Twh. F72, Anan 50 OHits L7 MELAS BT,
GERE, CEEANIGE, LEWEHSNINE, WPW
EBEBENEDONLE DA THo7z. NIDDM D 1-3%
WCRBEREBODLEVIBEND Y, REIZITL
THLEERTIIZ V., LELEERD L ) IZ, =RFE
Zo LD BEDMASREBEROREAEICHT 2 HE R
ZLL, BEERETILENHZLEZ LN,
FEF OB LHEBERDPEHATH 2205, &
BEELEL, HENIT) ZLiERE V. 2054,
kA1 E M5k DNA #% F\>72 PCR-RFLP (3 i 81
MATHIR, BEAESEL, SHHEEIEVEVZS.
T3 a2 P TREEEISHT AEBRICIIREN R
HEENL L, HDTHIT coenzyme Q10 DIEG- A4
LNTVAED, ZOHRIIELILTR ., BEFEHE
R EDIEREOREVFFELIN TS, 55135 R
FRIEBI D LR A BEON (SRR [ RIZ T2 21T\,
EF*EET AL T, RRBOBREEHS2ITL,
FIEDBEY LGB LR THILPEETH D LER
Y (VAN
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