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in children with D uchenne-type m uscular 

dystrophy and in gene carriers
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Serum alpha-galactosidase activity was studied in 21 control children, 
15 children with Duchenne muscular dystrophy, and in 8 gene carrier 
mothers. In both the DMD hemi- and the heterozygous groups a significant 
increase of alpha-galactosidase activity was demonstrated.

Lack or minimal activ ity  of alpha- 
galactosidase (AG), which belongs 
to the group of lysosom al enzymes 
of serum, is a com m only known 
genetic feature of Fabry’s disease 
w ith X-linked heredity [5]. The gene 
site of AG is located on the long arm 
of the X-chromosome (X q 22-24)
[9]. The elevated serum level of 
lysosomal enzymes is indicative of 
membrane destruction [8].

An attempt has been made to 
establish whether in Duchenne-type 
muscular dystrophy (DMD), AG was 
suitable to characterize the homo- 
and heterozygous condition of the 
disease.

Materia ls  and  Meth o d s

AG activity was studied in the sera of 
16 hemizygous б-18-year-old children and 
8 gene carrier mothers of families suffering 
from DMD as well as in 21 children free 
from genetically determined myopathy, 
using the fluorimetric method with 4- 
methyl-umbelliferyl-beta-D-galaetopyrano- 
side (Koch-Light Ltd.) as substrate [4].

Enzyme activity is expressed in nmol/ 
ml/h according to the quantity of decom­

posed substrate. The creatine kinase (CK) 
level of the DMD patients and their gene 
carrier mothers is shown in Table I. The 
clinical severity of DMD was marked with 
2-4 points. T4vo points indicated the pa­
tients who had no noticeable difficulty of 
gait except when walking uphill; those 
marked with three points had serious 
difficulty in walking, and those marked 
with 4 points were unable to walk. We 
calculated the correlation coefficient be­
tween AG activity and CK activity as well 
as between the degree of clinical severity 
and the AG level in the group of hemi- 
zygotes with DMD and the gene carriers.

R esu lts

Table I shows the AG level of the 
control group, th at o f the DMD 
patients (hemizygotes), and that of 
the gene carriers w ith  DMD. The 
value of serum AG a ctiv ity  was 3.21 
nmol/ml/h in the control group; in 
the group of hem izygotes w ith  DMD 
the mean activity was 9.99 nmol/ml/h 
significantly higher than in the control 
group. The AG level of DMD pa­
tients, compared w ith th e degree of 
clinical severity showed a statistically  
significant positive correlation. At
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Table  I
Alpha-galaotosidase values of DMD 

patients, DMD gene carriers and controls
DMD p a tien ts

Case
No. Degree of 

clinical 
severity

AG
nmol/ml/h

CK
mU/ml

l 3 11.9 132

2 2 5.8 756

3 2 8.0 280

4 2 8.3 178

5 3 14.1 74

6 4 11.9 1000

7 4 7.9 300

8 3 9.3 78

9 3 8.9 340

10 3 6.1 1000

11 3 7.6 158

12 2 3.9 3160

13 3 7.7 1530

14 4 22.6 95

15 4 16.9 268

Mean: 9.99
S.D.: +4.71
p =  0.0001
Correlation coefficient between clin­

ical severity and AG: 0.64
p =  0.0089
Correlation coefficient between AG 

and CK: —0.46
p =  0.08

the sam e time, AG a c tiv ity  and CK 
a ctiv ity  showed a nearly significant 
correlation in the DMD p atien ts. AG 
a ctiv ity  of the DMD gene carriers 
was also significantly increased in 
com parison with the control group, 
but 50%  of the cases exam ined  
showed an overlap; in the remaining 
50% a marked increase could be 
observed.

In  th e heterozygotes, th e CK and 
AG activ ities failed to show a signifi­
cant correlation.

D iscussion

Dennis e t al. [2] discussed the use 
of CK for detecting severe X-linked  
muscular dystrophy carriers. N ichol­
son et al. [7] investigated the effect 
of age on carrier-detection rates with  
CK: the detection  rate with a stan­
dard CK assay was 53%, in the daugh­
ters of know n carriers it  was 45%  
after correction for age. A much 
higher detection  rate, about 90% may 
be obtained in young carriers and 
thus seems to  be suitable for differenti­
ation betw een carriers and non­
carriers.

There is evidence that in carriers 
of the relatively  benign type of X- 
linked muscular dystrophy the serum  
CK level decreases with age [11]. 
This m ay also be true, though to  a 
lesser exten t, in carriers of DMD [6].

Table 1 ( continued )

Case
No.

DMD gene carriers

AG
nmol/ml/h

CK
m U /m l

1 4.0 223

2 25.5 15

3 7.9 228

4 15.7 40

5 17.4 149

6 5.8 59

7 6.2 56

8 7.2 5.9

Mean: 11.21
S.D. ±7.52
Correlation coefficient between AG 

and CK: —0.42 
p =  0.29 

Controls (n= 21)
AG, nmol/ml/h

Mean: 3.21
S.D.: ±1.64
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Information on the serum CK level 
of the normal daughters of a consul- 
tand might be helpful in counselling
[10]. A modification was given of 
the original density function formula 
of Emery and Morton for estimating 
heterozygosity in X-linked DMD [3] 
which takes into account the CK 
level in the normal sisters and normal 
daughters of a suspected carrier in 
families where there is only one 
affected male.

As in the literature available we 
have found no report on AG activity  
examination in DM D patients, the 
present report seems to be the first 
to demonstrate the significant in­
crease in AG activ ity  in the serum of 
hemizygotes and of possible gene 
carriers for DMD.

Although a negative correlation was 
found between CK and AG activity, 
at the same time the AG activity  
corresponds better to  the degree of 
clinical severity; there seems to be 
a positive correlation between them.

It is well-known that the serum CK 
activ ity  is increased in not more 
than two thirds of the gene carriers. 
Thus genetic guidance is difficult 
since one third of the carriers cannot 
be detected. Still, investigation of the 
AG activ ity  may provide further clues 
concerning the gene carriers.

R e fe r en c es

1. Beutler E, Kühl W, Matsumoto F, 
Pangalis G: Acid hydrolases in leuko­
cytes and platelets of normal subjects 
and in patients with Gaucher’s and 
Fabry’s disease. J Exp Med 143:976, 
1976

2. Dennis NR, Evans K, Clayton B, 
Carter CO: Use of creatine kinase for 
detecting severe X-linked muscular 
dystrophy carriers. Br Med J  2:677, 
1976

3. Emery SEH, Holloway S: Use of 
normal daughters’ and sisters’ creatine 
kinase levels in estimating heterozygos­
ity in Duchenne muscular dystrophy. 
Hum Hered 27:118, 1977

4. Griffiths PA, Milson JP, Lloyd JB: 
Plasma acid hydrolase in normal adults 
and children and in patients with some 
lysosomal storage diseases. Clin Chim 
Acta 90:129, 1978

5. Kint JA: Fabry’s disease: alfa-galacto- 
sidase deficiency. Science 167:1268, 
1970

6. Moser H, Vogt J: Follow-up study of 
serum creatine kinase in carriers of 
Duchenne muscular dystrophy. Lancet 
2:661, 1974

7. Nicholson GA, Pennington RJT, Gard- 
ner-Medwin D, Walton JN: Carrier 
detection in Duchenne muscular dystro­
phy: assessment of the effect of age on 
detection-rate with serum creatine- 
kinase-activity. Lancet 2:692, 1979

8. Rao GJS: Reaction of 4-methyl-
umbelliferyl-guanidinobenzoate with 
proteases in plasma of patients with 
cystic fibrosis. Enzyme 23:314, 1978

9. Sapiro LJ: X-linked ichthyosis. Int 
J Dermatol 20:26, 1981

10. Satz M, Frota-Pessoa O, Peres CA: 
Use of normal daughters’ CPK levels 
in the estimation of heterozygosity 
risks in X-linked muscular dystrophies. 
Hum Hered 25:364, 1975

11. Skinner R, Emery AEH, Anderson 
AJB, Foxall C: The detection of carriers 
of benign (Becker-type) X-linked mus­
cular dystrophy. J Med Genet 12:131, 
1975

Received 14 December 1982

A L ászló MD 
P f 471
6701 Szeged, Hungary

Acta Paediatrica Hungarica 24, 1983


	4. szám
	A. László-Z. Havas: Serum alpha-galactosidase activity in children with Duchenne-type muscular dystrophy and in gene carriers

	Oldalszámok������������������
	327����������
	328����������
	329����������


