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U NO T 4 VRETFREE DL 2 U LGE DS TR RIS

SRAFESMELHALEME EE BY FHID
% B &, Z

REELLERSE (dilated cardiomyopathy) @ 7% 2SS HRER R ERTRIEELF T 5 b OFFEEL, XEHEMER
BRELLESE LTER SR TWAY, BEFORERERAEVA e 7 ¢ Y REFEFERAESN:. —F, Xvh—8HIAtba
74 —ECIHEENERICLOBEEIEEL, DCMBREZETAZEFHLP s Ny A—HGIA 07 1 —fET
BESEHEENEML-OILRESH, EEFHODCM L BRI SN T AF LR hvwLiiEshs. KFEOEME,
BYEDCMEMIIBITE YA N7 ¢ Y BEFEEOEERLHLIIIL, FORKNSHERFTICLTHL. Bl
DCM E#EHS0FEF EdR E LT, KM »/38kE ) 4"/ A DNAZ i L7, Chamberlain & & Beggs & D J5iEZ Flvy,
TNFTUy 7APCREI Lo TIRA MO 74 VYBEFRELTRE - AELi. oz a—RRELETL, 446
(88%) IZLB A 7 —F VIREF T L CEBIRERZ R L7z, FORE, YA 074 VBEFREZ4P 8%) 12805
N, T2 V458D REN 2, 4551, 48B2DRENSFNFNIHTH o7z, BIEFREFZBVTIE, FHYEMRITHURT
1> DCMEFI DT 605 It L TEETH Y, 381 (15%) ICDCM R EETORRKEOREELH LTz, FHIKCPK
13 670 TU/1 T DCMIEFI DT 107 U/ LB T o 72, F 72, T TOERI R EMEE 80 7, x
- AT RIEHODCMER L ZREEDLh o7z, FHFEIZBWT, DCMEFIZIEKMERIZIA a7 1 v #ifET
BEVFATEN., RO OEFIHENEETHD, FLRRABELFTLEANTREEETH LS, HERIEIL
BrEZ LN

Key words dilated cardiomyopathy, Becker’s muscular dystrophy, dystrophin gene, gene mutation

HEEREL G IE (dilated cardiomyopathy, DCM) (3O IR &
TEIFELL, EENREEEROERET 2 L T 25
BETHLYD. BHIEIEHRESR, S0EMLLES, FEE,
FERMERE E2BAT B 2L TAbA, REQERIZY 4
VARR, RERERLEATHLEZEZLONTVS,

A, DCMERI?D 20-35 AR IEMEICFEIET B Z L B & A
IZENZIY, WAL REEEHETSDCM O T
& (autosomal dominant, AD) BIEHA 2 RT b DOFEL %
KO8 ZDIIRERFRENRII LB OBE, =
ETIZ9p13q22 ), 10219239, 1q32 9, 2q31 %, 2q11-q22
B, 15q14 P06 EEORERBETFEIAEEATVS, LiL
b, F05LREFVRESALZDDOE, BENEZA
1514 D7 7 F BIZFOATHZY, —F, ADBRERN R
TEECEEEENORRRETFEN) b, RO EED
REL2T200L LT, THETIC3p22p25 Y, Iplq2l ®
FHEEIN TS, FiEZ O 1pl-q2 i3 OHFMIEA DK % BT
LT 2BAT I VEEFTHEIEDPFAES N, ADEREME

DCM O R RBEFD—2o & LTHRE SN,
—7%, DCM TIZADER 2 R $ b OOl BRI FEF

FRI2EILA7TARN, FRI13E1ASHZHE

FRIZHESWZ I LN DY, T0L) RgaEmErst
(sex-linked recessive) BIZHA I EED NS, X B HEILRELL
5 (X-liked dilated cardiomyopathy, XLDCM) %, 19874
Berko & Swift '™ & » T#)% T S, 1993 4E Muntoni 5 @
IZEoTYRMET 4 VEETF KXp2l.2) OEEHXLDCM D
HTHBZEMFELPIZEN.

VA0 74 YEEBBFRVHPLOEENT =Y v v X1
(Duchenne muscular dystrophy, DMD) 3 & UMXfED Xy & —
% (Becker muscular dystrophy, BMD) Y X b 1T 7 4 —fEDJE
BREFLLTRZESATVY, Z0BETFIE X Yeta (R0,
Xp2 LI AT 5 £E2.33.0Mbp DEKEBEFTH Y, I
— FENIEHIESFRA2TKDaDBIROEAREE T, Hifllk
BEEITETHL)EEL, BORENMICEE BT £
LTWa, £7NmTF-72F L, CIRTVAMT 7 4 f
EEABPBICa, pYAMOTY S RN LTHBESN~ MY
VIATHET IV ERFAL, MBBHKOBE S R/zLTW
5%, DMD/BMD B X UFXLDCM iz ¥ 2 b0 7 1 ¥ O/RIEH
BVETELELERBEHOARIZL Y, HHBEEIEESRT
AR ATERICBb VWA D LEZ LN TWA. DMD & BMD

Abbreviations . AD, autosomal dominant; BMD, Becker muscular dystrophy; CPK, creatine phosphokinase; DCM,
dilated cardiomyopathy; DMD, Duchenne muscular dystrophy; M-PCR, multiplex PCR; XLDCM, X-liked dilated

cardiomyopathy
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DRFAMOERIBETREOKE S Tlah, FOERIZL
2T7b—LaL 7 badl, BELESAVEANGRENS
BEIZREENODMD £ %Y, 7L —ARRENEHO—L
DAPRBLTCVE &) BHEIITBEROBMD & %2 52
DMD i, #li¥ 24MEFITREFE L2 LETRIvN, LLRELD
BITAREEE 20, LIBEE S EWT2030 BE F Tl LR e%
ETRETABODTTFRARDEETHS. —F, BMD Tl
SEREAENG, WURER, THRLVICIMETHY, 60MEBETY
FATHERIER S FAET 5.

I E TEHIEEE LB BMD Tk Ol % 25
ERFATHEE STV, SEELBYERILHREE
HEPT B Z L& SN, Nigro b ®IZBMD BEDHIC
VL IERPRIIZ B & A2 20 D BE AT LA BRI D FREL, 2hd
DBEOLHRE IR ERTH o L BE LT 5.
%7z, BMDZBIT A LB ENRTIHE4 OBRETLTLY
BIEHREE OMER L BT L AW, SRS R T
HoTHLMEEDANER L CTDCMMEDFELZRTI L b
B, INHLO—HMIXLDCM &L LTHM SN A LD LHEES
n B, DMD/BMD Tl XR O HE IR & 2 b O LAMHIINGER] b
WA Ens, YA NI 74 YBETREICX B H N
ENZLWDCMIZBWT Y, XLDCM A e A48 3
LEEMEATRIE R NG, Dz ehs, ZhFCtHEAH?
DCM & B & FL 7B 0 2 2 |2 Bk AR 2 AR 7 BMD M8
HEEFNTODWEEMEATR  Bib B 45, TORICE L TIZE
WL ST WV, F2T, KFETIEDCM & 2l &

NBEE g s LTV R ha7 1 B {E TR E e L, #
wﬁﬂthmﬁﬁ,$ﬁﬁ%%%ﬁ%5%%%uvwfﬁﬂ
L.

W B LUHE

I. 3%

WEIE, ARAEE T NEND & OB GR TR S AL VI
DRI 5 5 B A5 50 SR T b B . BLHR AL L 9 00 1B Il
13, LT — R B B A EIRAIEDS, MY, A0
R oo A FARAE IR RO 117 % LT 1, Sl
HERAEBUTTHE o L2, 8 L UL AGREEE B L SRS
W& 7 RS BB ATEAE L s 2 & 0, Cff» /.

I. B

1. ®%T-DNAThH
WRESRADPLA T4+ —n N arbkr bailnt, K
RS A SRI L7, SRS #FIRIAL 10m] % EDTA-2Na 4 HUse N i) &
LTHILATIZ TR, —20TIoTRA LA, oLl
BRI TIRBTE Triton X-100 MUH25: % 12 "C MG 4 - DNA 4 N
L7, Thbb, BRI (320mM > = #i, 1% Triton X-100,
5mM MgCly, 10mM Tris-HCI, pH 7.6) 12 C At ER A il & Ak,
BWMOMIE DB E LTHMmERE a2z, g s g el
(Sigma, St. Louis, USA) {ZCili{lfl, 7o /-2 1Yk
LAY TLE, $uTraafRbh- 4T 37—
(24 @ D T 2MEMN L, MBIy =ik &b DNA

Table 1. Sequence of polymerase chain reaction (PCR) primers for ten exons of dystrophin by Begg's method

PCR product size

Exon Sequence (bp)

pm F 5-GAAGATCTAGACAGTGGATACATAACAAATGCATG-3' 535
R 5-TTCTCCGAAGGTAATTGCCTCCCAGATCTGAGTCC-3'

3 F 5“TCATCCATCATCTTCGGCAGATTAA-3' 410
R 5-CAGGCGGTAGAGTATGCCAAATGAAAATCA-3'

[ F 5-CCACATGTAGTCAAAAATGTAATGAA-3 202
R 5-GTCTCAGTAATCTTCTTACCTATGACTATGG-3'

13 F 5-AATAGGAGTACCTGAGATGTAGCAGAAAT-3' 238
R 5-CTGACCTTAAGTTGTTCTTCCAAAGCAG-3'

43 F 5-GAACATGTCAAAGTCACTGGACTTCATGG-3' 357
R 5-ATATATGTGTTACCTACCTTGTCGGTCC-3'

47 F 5-CGTTGTTGCATTTGTCTGTTTCAGTTAC-3' 181
R 5-GTCTAACCTTTATCCACTGGAGATTTG-3'

49 F 5-GTGCCCTTATGTACCAGGCAGAAATTG-3' 439
R 5-GCAATGACTCGTTAATAGCCTTAAGATC-3'

50 F 5-CACCAAATGGATTAAGATGTTCATGAAT-3' 271
R 5-TCTCTCTCACCCAGTCATCACTTCATAG-3'

52 F 5-AATGCAGGATTTGGAACAGAGGCGTCC-3' 113
R 5-TTCGATCCGTAATGATTGTTCTAGCCTC-3'

60 5'-AGGAGAAATTGCGCCTCTGAAAGAGAACG-3 139

2

5'-CTGCAGAAGCTTCCATCTGGTTGTTCAGG-3'

Pm, muscle-specific promoter; F, foword primer; R, reverse primer.
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Table 2. Sequence of polymerase chain reaction (PCR) primers for ten exons of dystrophin by Chamberlain's

method
PCR product size
Exon Sequence (bp)
4 F 5-TTGTCGGTCTCCTGCTGGTCAGTG-3' 196
R 5-CAAAGCCCTCACTCAAACATGAAGC-3'
8 F 5-GTCCTTTACACACTTTACCTGTTGAG-3' 360
R 5-GGCCTCATTCTCATGTTCTAATTAG-3'
12 F 5-GATAGTGGGCTTTACTTACATCCTTC-3' 331
R 5-GAAAGCACGCAACATAAGATACACCT-3'
17 F 5-GACTTTCGATGTTGAGATTACTTTCCC-3' 416
R 35-AAGCTTGAGATGCTCTCACCTTTTCC-3'
19 F 5-TTCTACCACATCCCATTTTCTTCCA-3' 459
R 5-GATGGCAAAAGTGTTGAGAAAAAGTC-3'
44 F 5-CTTGATCCATATGCTTTTACCTGCA-3' 268
R 5-TCCATCACCCTTCAGAACCTGATCT-3'
45 F 5-AAACATGGAACATCCTTGTGGGGAC-3' 547
R 5-CATTCCTATTAGATCTGTCGCCCTAC-3'
48 F 5-TTGAATACATTGGTTAAATCCCAACATG-3' 506
R 5-CCTGAATAAAGTCTTCCTTACCACAC-3'
51 F 5-GAAATTGGCTCTCCTGCTGGTCAGTG-3' 388
R 5-GGAGAGTAAAGTGATTGGTGGAAAATC-3'

F, forward primer; R, reverse primer.

FHEELS. 29 LTESM2DNAZ% Tris-EDTAEH
(10mM Tris-HC}, 1ImM EDTA-2Na), (pH 8.0) (ZiFf%® L 260nm
BT AEEEREC & D iEEE R
2. TNVF7L v 7 APCR (multiplex PCR, M-PCR)
Chamberlain & *"2%$5%& L 72 10 %% & Beggs &b 24884 L 129
HOEE 19D TTA=—2y b (£, 2) *HVTELOT
7V IR L7z, TmEDEHTIZIE MacMelt(tm)” 7 b =
7 (Bio-Rad Laboratories, Richmond, USA) 2B L7, 734
v —|XDNA & H#E 7))L ABI381A (Applied Biosystems, Inc.,
Foster City, USA) 2 WV TR—% 37 ) ZFVHRAKT I ¥
A FEDZTERLE. 7Yy ESTRICEMRL T55CT—B
BELAZIAT20C IR, EETTELL TER, B
WAREK ImlZ L 7 5 4 NAP-5 (Pharmacia-LKB, Uppsala,
Sweden) (T3 L TRELL 72, 3512200412 L T 260nm T
OWFEELVREEZMEL, 10 MIZ%R3 & ITRELFE
L7
DNAWTF BRI M-PCRiE: V72, B9 FDNASx g
ZEHHDNA L LT, Chamberlain 54 H&E L-255p MO
FA47—10ky P ERBEE200 MOETFTFFT X7 LI F
F(dATP, dCTP, dGTP, TTP), S5HfIMTag KV 2 I —+
CRER, TR £0.01%¥ 7 F > & & {@H R (RE 10mM
Tris-HCl, pH 8.3, 50mM KCl, 1.5mM MgCly) 2%, B
RS0 u1&7%5 &5 \CEREEGKEMAEREL:, FLL
TRIEHE&ED, 501D IXTFNE AV (Sigma) #HTFTLT
BERE2BE, =<V F 1277 —-%HVWTIUT 650D%%,
94°C30%s, 53°C3 08, 65C4 5% 23F 4 7 ViFoi=tk, B
BIZBTTHDORIEFIT- 7z,

iz Beggs b P HRE L 290D SIS v -t FBpME
F W CREBEO 4T M-PCR % 54T L 72.

3. BAIKED

#IEL7-DNAWR &, =FFva7a<4 FeEmall.
4%THOT—ALVIZEEY—F — & LT dX174/Haelll 1L
YW GRERS, ®F) LHIC3.7V/em TL204- KBy L7z, v
YV DRBEEDE DS FNEROLS V YAGHETAE
FFALT, RV EREL.

4, ERRT — ¥ DR

SN0 - KREL T L, EEILRKINE, RN
7, CERREES L EREHBEELEL, Teichholz§:™
RN EZFRREREEM L.

48BN RA 7 — T VIRE R AT L, Wb ERIIRE R
FELZWZ ERFER L.

£F), BRIz REL, EY L7 FrRA R3S
— ¥ (creatine phosphokinase , CPK) % il L 7=.

HIIEFHHT A b (manual muscle tests) |2 & 5 6 BxRyEe
FIEIZTITo 72,

5. RRANAE

VA7 4 VREFREISBODONLZERIIBLTEER
RzZfER L, THERBRIREELRAELL. VA7 oM
BFEXEBEALICHEET A0, BEINRRELZ->TWD
HRElERm <, B FORRIEE ISR,

6. FEFEAEN

BRITFHLEERECRLE. YA M7 1 VRETFRYE
B L Z 0o DCM B o it Fisher D EERERE:, BL O
TESL$ 5 Student t MEEE FHWVTRE L7, fEREN5 %R




HRELOEEICBITA YA b7 ¢ VRETFER

Control 4 3 2 1

Fig. 1.

(bp)

600
500

400

300

200

99

B

Control 4 3 2 1 (&p)
Exon~ "

600

Pm
| 500

49
3| 8 400

43 ¢
50 300

13 |
6 | 200

47

60
52 100

The result of dytrophin gene analyses by means of Chamberlain method (A) and Beggs method (B). Deletion in the dystrophin

gene was detected in 4 patients (8%). The patient No.1 and No.4 had the deletion of exon 4548, the patient No.2 had the deletion of exon
45-51, and the patient No.3 had the deletion of exon 48-52. Exon 48 was common deletion in the dystrophin gene in these patients.

Table 3. Clinical Characteristics

Age Serum CPK Muscular Conduction
Patient No. (year) Family history (Iu/m strength deficiency
1 57 yes 438 5/5 RBBB
2 43 yes 96 5/5 LBBB
3 44 no 1392 5/5 Complete AV block
4 33 yes 754 5/5 LBBB
X+SD 44+ 10* 75%* 670 £ 551 %
The other 6011 20% 107 £ 64
DCM patients

CPK, creatine phosphokinase; RBBB, right bundle branch brock; LBBB, left bundle branchblock;

AV, atrio-ventricular.
* p<0.05. ** p<0.001.

DA (p<0.05) FHFHEMICHRES ) LHELL.

5 i

1. U2 hOT 1 LBIBFREDER
B HERR T 5 B 500123 B M-PCREC K B AT O 5
BOFLISRT £ IC4ER 8%) KB TELERLERO T
7B RBIEFORENRIL &N, EFILB L UER
4TI 7V 45 H 548, ER2TIET 7V ¥ 450551, fEH
3TRIZV 8D L 2OREVEFS LI, L7V v 481
YR a7 ¢ YREFRENMICKELTREL TV,

I. ¥X bA7 1 PBIEFREEGCS 3 BRERGOBRR
1) ERRR A4S

BRERAOIEM R RBIIRT, YA MR T 4 VBIBFREAFIH3
Bl (75%) DEFBFUZDCM L BUF S iR, RIRE, A&
% EDCM % Bib& A EHFEAEL T, #EIEFRE 4 EF
O If7% CPK L1 670 £ 551 IU/1TH Y, £ Dl DCMIE
Bl TEH 107 £ 64 TU/LZ e LEBICTRIETH o 7z, LTI,
BEFRELENEDEETH 72, LEMARTIE, EHL
THAEMWTO Y 7, EF2BLU4THENTT Yy 7, fEH3

THREERE 7T v 7 ko THBY, TXTOEFTAL 2D
LRI rEE - A LT

2) Lx T —[JET R

EF2OLZa—-RAFREZE2ICRT. R4FT LI,
BIZTFRI A EFOLETRED L OEEHBEREIE 485+
0.6mm B & 8.8 £ 0.3mm T, FNloDCMIER 103+
2.7mm B & 1U°10.3 = 2.4mm {2t L#EVERIC & 2 7245, #ER
SHICEE TR b o7z, BRIEFRE 4 EFOTHEEIRE
H1%1263.5+ 10.1lmm TF OO DCMERF 2 BT 5 FH
634+ 93mm & EN Lo/ BEFREK4EFAOTFHEEN
KRB E1E 56.8 + 9.6mm T O fft > DCMEH OF353.4 £
8.8mm it LRk & {, EEFHBILFH20L13%TED
D DCMFEFI O FH 29 £ 11 %I L2 R EVEMICSH o 72
», WMEMENICHEE T o,

3) RAAX

M3IFRT LI ICEFIORRTHE, 28B L UB0RTER
FEL - 24 AR bz, JEFI2 T AAMERE TDCM & 7
WENTBY, URTLIEWL T, T4, 30MTERK
B L7 FERBRATTETE L T, EFISTIE, 30T LAEIl L
NI L EREDED SN, EF4ICIEDCM E#Ten
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Fig.2. Chest roentgenogram (A) and ultrasonic echocardiograms (B) of the patient No.2. Ultrasonic echocardiograms demonstrate left
ventricular dilatation and severe systolic dysfunction (gjection fraction 8%).

Patient 1 Patient 3
PEEOd QoM UTTOO
84 | 81 74 24 64 24
é%ﬁ%ﬁé i .
Patient 2 Patient 4

éﬁrjdj

Fig. 3.. The pedigrees of the four patients with dilated cardiomyopathy associated deletion mutationin the dystrophin gene. The arrow in the pedigree
indicates the proband. The square and the circle in the pedigree indicate male and female, respectively. The number in the pedigree demonstrates
age of death; M, diagnosed DCM;, sudden death (suspected DCM); JZ /®/ i, deceased.
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Patient 2

Fig.4. Location of dystrophin gene mutation in X-linked

39)

44)
Patient 1and 4 seeses——

Patient 3

dilated cardiomyopathy (XLDCM). The number in square indicates exon

number; Bar under the gene map, deletion mutation; Star mark, point mutation.

Table 4. Ecocardiographic findings

IVST PWT LVDd LVDs EF
Patient No. (mm) (mmy) (mm) (mm) (%)
1 9 9 65 58 21
2 9 9 72 69 8
3 8 8 68 54 37
4 8 8 49 46 12
X£SD 8.5%+0.6 8.8+0.3 63.5%10.1 56.8+9.6 2013
The other 103+2.7 10.3+2.4 634193 534188 29+11
DCM patients

IVST, interventricular septal wall thickmess; PWT, left ventricular posterior wall thickness;
LVDd, left ventricular end-diastolic dimension; LVDs, left ventricular end-systolic dimension;

EF, ejection fraction.
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n{, mMEHLEL LN
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IRECYR NI T 4 CEEFREGIDRILGHEORE L
LTI THAH EELONTE. Shigadb™MTHAA
H100F O DCMEFIZB W THRFT LR, YA T 1
BEFERIToHCRASM ot RELA. T
Michels 5 2|3 ERGHEDND 2V 2TEZDDCMEFIZVA +H
7 4 VBIETFER T LY, RERRAESL 2,72, L
L 2 < i Arbustini 2 512 & » T201 &0 B4 DCM EEH
13% (65%) VA M7 4 YORKE QWBIGRETREOR
2, 3B BHGERD LB RO EBESI N,
ERFEIT & - THEAE O DCM O % 12 b BRIV A b
074 Y RIEFREIVHET S ARSI NL.

AT 4 VREFRTIIOZS VbR HBERKEETF

TH oA, XIDCMIZE T ARETFEREI N ETOHRE (I

4 TREOSANCE L, SHALHICERNREREEILON
TELWD, U207 »REFOSHISIEBI ) ,
ME (5E), BLOPE (7 >y IHlE) o7nE—% —
BXUENFNLIEERN RV Y 1HHEET 2. Muntoni %
Wy METSOE—F—DLy Y MIEEBEOREE R
WL, BREGOATBE, PR 7oE— 5 —25E%LL, ME
DRBARET 2 ECOHMERMIEEIND EEEL
fo. F72, T2V CMLIOIWORES, 412 bR MIDSA
TIL4Y SO EERT, v b4 ADNAK LIELIER
SNBEBYELENTHLLIANLZ VY Y MLIZHEASNTY S
ERWLHMESRT, SOIETRMETHE, =7V 729567
PEUERTCORETFOEED, 7Y 9D ALY AL
RO 4y OV IIAND AluBRFIOBAIL LB AT T A Y
VT REOFEVPHE XN, FOMOERTIEXLDCM D
VA MO 71 RIGFEESHRDMD, BMD 28 W THEET
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REOESFEE PP SR TEHBRFA 4 Y hfhEIbER
BHHNAZ ENHEL I ENY, ERICGEREFAEES LT
BwbDd, 7Yy 230 DEBAINEREDH BRERS Y
APTT 4 P HRELEOEEN L REBENLD.

Muntoni 5 “NE =7V » 48, 49DREBL LY 7490
L51DREEETBLFNDCMEHREL, T2V 49DKRE
Lo TOGRENRERETAI LN LIy YV Y 49500
EOMBICEoTEERRMTHA ) LHEELR, E7,
Melacini 5 *®i%, BMDIZBWT, TV 4B EIMREEH T
ROREOEERLR C, =7V 498 ah/REEFTIE®
HEICDCMERELsRTAEHEL, T/ VY OOREE L
BHEEOMEETTRL TS, RFEIIBITEYAIRT
4 VBETFER R o AER T, WL ZOFETOR
BTHot. LLhdh, 27V 4a8FHBLTRELT
WA kY, FEOBELIZERAERTH o7 FEMTE
OTOE—F —EHOERETHLGERN MBSO E-S
—OANEEINTVEIEDL, LSRN GHELELS
CEABBESNDEY, BRFA 4 Y HAREMNEDO RSV Y RE
FEHO— WA EOHIHRNAEEL S 5 THEIFRRETSH
5.

TARRT 4 Y RETFREICHE DCM QR GIEHIE
EHacEL IS TR, REFE T, REFHIZE
THODCMERMIZL LEETH o7z, L LESM2OLI IS
HEMERIC > TOEEN R SRR EELTHY,
LBORFHFLETHA. VAT 74 Y BRETFRELHED
DCM CIEERIRIVIZIEHE & 2 B T DR T 25%  THEE
AL EREEELEETLZ LN SN A, XLDCM TiE
EHEERCBMDEOT(LT 2 LTHB Y, MiFECPRKENL
BLTWwAZEDHESH, MECPKEENDCMTIEY A b
074 BETREORES TRELLBRLATNE W™,
ABEIZ BT 2RFTIZ4F R 3HITIFECPKIAEETH o /-
A, EF2IIBVWTRIEETH -7, FFITEMHRET, 30/
B DRSS T Y by LoLIRREGCERBRE BRI L
HEOBRLEEOBMIMEE ST TR, 2RHICTUDTL
FEERERELTDCM LB ATV S (M2). ZHZE
Pod, BERESGHETA %R, % CPKENER 2 DCM T
HoTbVA I T4 Y RIZTFREVRETHAH I LR>EBET
EhnwdoeEXbNT. Arbustini 5P OHETL, VAMD
7 4 v DRFEE BT 13 FEFH 125113 1L F CPKAED L7 % 58
B, 1HRBEETH- 7
BMD %452 DMD 2 BT 5 LIBEE I BT, [LHESE
FRETH- CHHREERDBEIEZ VL VDR TWE, K
MEicBwTd, YA MO 74 Y BREFREEIC L 5 DCMER
PR ALHOGEREETALTEY, & IZEF3TIRSE
LEETOv s EEHFELTW. YA MO T 1 VEETFREIC
BUALHEENEHBIRSLTFSCEIFER IR TRV,
Melacini & *03, EHBEHEERA T CBEDOEE BMD B 284
WOWTRELZE 25 196 (68%) (I OEELED, LT
I-HHREL, OHICEEZEOWKROATHEHFLEVIIES
OREEERHROBR T E- LI LEHREL T3,
Yazaki & 2 BMD B #12 BV THH L BEE Lo LBENIE
FETHolb b od, L a-RREICBWTELM S
OREBETARE S AEAZREL, LT3 —HREHFBMD
DLFEEOFEM L RBEHEB BRI BEBTHERTH S kX

Twa. LaLids, YA O74 yRIETFREMNL 2010
DODCMBIDLL I~ EDERIZOWTRAHTH S, KA
TIIBITB4ZO TR IR T 4 YRIEFEBEBETE, 201

ODCM B L B L Chm o —RmE L, EEIRRHEEICIE
EN R do 1A, EEEENRLHE CEERHEMEVERIC
Hot. LaLENS, Lxa—FE0ERCHERICIIEH
RS L IoY (R AR AR

A PO T4 RIEFREEICHED DCMIZBIT 205 O
WSR2V T Y BL 2T %V, DMD B 0L
HEticown TR, SRS X ORI
OLE, LEORAZEMTHRESA, I LzULHRE
EEEHRED LHBECIITTRVWERESHTWET, F1:
Yazaki 5293, BMD B ZO.LHERIEECRICERIZRY
TERHELTWA, JOBRE LTI, —IRICHY AT 7
1 — DEREHENUEOEA S OME I HIEMN CELTHS
Sehs, HEREOEFHEENEENEVICHES LTRSS
LRSS NG, Lo T, BELREALROLTREEIZS
FABEOMED, HEREIES LR EAERTE 405
DHFRORECERLTVWADTE RN EHEENS, ¥
Z b a7 4 VRETFREICH D XLDCM I BT 5 L QiR HHL
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Abstract

According to recent genetic analysis, it has been reported that Becker’s muscular dystrophy shows mild or subclinical
skeletal muscle involvement with overt dilated cardiomyopathy (DCM). Therefore, it was supposed that the patients
associated with mutations in the dystrophin gene without overt skeletal muscle involvement must be consisted in those
diagnosed as DCM. The patients with DCM were screened to detect the deletion mutation in the dystrophin gene and their
clinical characteristics were analyzed. Fifty consecutive male patients with DCM were enrolled for this study. All patients
were evaluated by ultrasound echocardiography (UCG) and 44 patients (88%) were undergone to the coronary angiography.
Serum sample was obtained from peripheral blood in all patients. Genomic DNA was amplified by multiplex polymerase
chain reaction for screening the deletion mutation in the dystrophin gene. Deletion in the dystrophin gene was detected in 4
patients (8%). Two patients had the deletion of exon 45-48, the other had the deletion of exon 45-51, 48-52 respectively. In
these patients, 1) Mean age was lower (44 years) than the other DCM patients (60 years). 2) Three (75%) had family history of
DCM or sudden cardiac death in young age. 3) Mean serum creatine phosphokinase was higher (670 IU/l) than in the other
DCM patients (107 TU/1). 4) All four patients showed conduction disturbances on electrocardiogram. 5) There was no
significant difference of UCG data including ejection fraction. The rate of patients with deletion mutation in the dystrophin
gene in this study was more frequent than in the previous reports. The patients with DCM associated with mutation in the
dystrophin gene tend to be young and to have a family history of young cardiac death.



