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Thee findings presented in this thesis are the result of a cross-sectional study among 
carrierss of Duchenne (DMD) and Becker muscular dystrophy (BMD) and a follow 
upp study among BMD patients. 
DMDD and BMD are both X-linked recessive disorders caused by mutations in the 
dystrophinn gene, located on the short arm of the X-chromosome. DMD is the most 
commonn neuromuscular disease in children. The birth prevalence is about 1 in 
35000 live born males.' DMD patients show a uniform clinical picture: the first signs 
off  muscle weakness appear before 6 years of age. In general, the musculature from 
thee pelvic girdle/upper legs is more affected than that of the shoulder girdle/upper 
arms»» and proximal muscles are earlier and more severely involved than distal 
muscles.. Due to progressive muscle weakness,, patients become wheelchairbound 
beforee age 12. Patients usually died from respiratory failure before age 20. However 
overr the ensuing years, life expectancy is increasing, as a result of respiratory sup-
port.. j 

BMDD is more uncommon with a birth prevalence of 1 in 18500 live born males. 
Thee clinical picture of BMD resembles DMD, but the progression of muscle weak-
nesss is much more variable, although generally the course is protracted. 
DMDD carriers may also show signs or symptoms of DMD. The clinical picture of 
symptomaticc or manifest carriers can vary from exertion dependent myalgia/ 
crampss on the one end of the spectrum to severe, disabling muscle weakness on the 
otherr end. However, weakness is commonly mild and mostly asymmetrically and 
proximallyy distributed. Age of onset ranges from the first to fourth decade. It has 
beenn estimatedd that 3-8% of DMD carriers have symptoms of the disease.3,5 Symp-
tomaticc BMD carriers are rare. Since the first report only few cases have been 
described.6"111 The detection of the dystrophin gene and the dystrophin protein has 
considerablyy facilitated the identification of carriers and patients with DMD/BMD. 
Consequently,, the clinical profile of dystrophinopathies has considerably expanded. 
Recently,, patients with very mild phenotypes have been reported such as exercise 
inducedd myalgia/cramps and myoglobinuria and BMD patients with mental dys-
function.122 Furthermore, some families have been described with dilated cardio-
myopathyy due to mutations in the first part of the dystrophin gene.13,14 In DMD 
patientss dilated cardiomyopathy is very common. In BMD patients it has 
recentlyy been shown that dilated cardiomyopathy is more common than previously 
described.200 24 In BMD it is probably the most important prognostic factor. In 
recentt years, it has been recognised that DMD and BMD carriers can have a severe 
cardiomyopathyy with or without muscle weakness. 
Twoo surveys which had addressed this issue and had scored prevalence of sympto-
maticc carriers, were from the premolecular-genetic era, or had not assessed cardiac 
abnormalities.3'55 Another study which had revealed abnormal cardiac findings in 
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DMDD and BMD carriers, did not systematically assess muscle weakness.29 Because 
off  the recent molecular-genetic developments and the recognition of new pheno-
types,, we have designed a collaborative study among definite carriers of DMD and 
BMDD in search of clinical signs and symptoms. 
Aimss of our study were: 1) to estimate the prevalence of clinical symptoms in DMD 
andd BMD carriers, 2) to assess the extent of muscular and cardiac involvement and 
too establish the value of heart-specific markers to detect non-ischemic myocardial 
damagee in DMD/BMD carriers, 3) to investigate possible associations between 
clinicall  symptoms and genotype (at DNA and protein level), 4) to assess the utility 
off  dystrophin analysis in skeletal muscle tissue for carrier detection, 5) to detect the 
naturall  course of cardiac abnormalities in a group of previously investigated BMD 
patients. . 
Alll  carriers were traced through the files at the Department of Human Genetics, 
Universityy of Leiden, The Netherlands, with the cooperation of all involved clinical 
geneticists.. All carriers only participated after informed consent. 

Inn chapters one and two the results are described of a cross-sectional study among 
1299 definite carriers of DMD and BMD in the Netherlands. The proportion of 
symptomaticc carriers and the extent of muscular symptoms and cardiac abnormali-
ties,, detected by manual muscle testing and hand-held dynamometry and electro-
cardiographicc and echocardiographic investigations, respectively, are described 
Furthermore,, associations between genotype and phenotype are made. 
Inn chapter three the results of dystrophin analysis in muscle tissue from 50 symp-
tomaticc and asymptomatic carriers of DMD and BMD are presented. We provide 
dataa on immunohistochemical and Western blot analysis of dystrophin in muscle 
tissue.. From these results, we evaluated the value of dystrophin analysis for carrier 
detection. . 
Thee course of cardiac involvement between 1980 and 1994 in 27 previously re-
portedd BMD patients is described in chapter four. In most patients electrocardio-
graphicc and echocardiographic examinations were carried out. In deceased patients 
thee most recent cardiological data before death were collected. We attempted to 
identifyy associations between cardiac involvement, functional ability and mutations 
inn the dystrophin gene. 
Chapterr five presents a study to test the value of troponin T and troponin I as 
markerss for non-ischemic myocardial damage in BMD/DMD carriers with cardiac 
abnormalities. . 
Inn Chapter six, the major findings of this thesis are reviewed and discussed. 
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