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3-methylhistidine/creatinine ratio in
Duchenne-muscular dystrophy in
hemizygotes and in gene-carriers
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The informative value of urinary 3-methylhistidine excretion and
urinary 3-methylhistidine/creatinine ratio was investigated in DMD hemi-

zygote male children (n =

13) and in gene-carrier mothers. A significant

increase of the urinary 3-methylhistidine/creatinine ratio was found in

DMD hemizygotes.

There was no significant correlation between serum CK and the
clinical stages of DMD and the above mentioned laboratory parameters.
These parameters were not found suitable in genetic counselling concerning

the DMD gene-carrier status.

The primary metabolic defect in
Duchenne muscular dystrophy (DMD)
is still a riddle. The rate of degrada-
tion and synthesis of muscle protein
has frequently been discussed in the
literature of recent years as an in-
creased protein synthesis followed by
increased protein degradation was
found both in animal experiments
[1, 3] and in patients with DMD [7].
Rennie et al [7] reported on direct
measurements of protein synthesis
in striated muscle obtained from DMD
patients by biopsy and found a sig-
nificant reduction, using the 1—13 C-
leucine incorporation method. In ad-
dition, the urinary 3-methylhistidine/
creatinine ratio was also increased.
In view of the questionable reliability
of creatinine kinase (CK) in the detec-
tion of DMD carriers, we have studied
the rate of urinary 3-methylhistidine

excretion and the urinary 3-methyl-
histidine/creatinine ratio in DMD
hemizygotes and their mothers.

Material and Methods

Urinary creatinine [2] and 3-methyl-
histidine [6] excretion was determined in
24 hour urine in 13 DMD hemizygote pa-
tients of 6—19yearsofage, 12mothersand
9 healthy control children free from DMD.

Results

The rate of creatininuria, 3-methyl-
histidinuria and the urinary 3-methyl-
histidine/creatinine ratio in the three
groups is shown in Table I. The aver-
age urinary 3-methylhistidine/creati-
nine ratio exceeded the average of
the control group, but a significant
increase was perceived only in the
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DMD hemizygous group. In the group
of DMD gene-carrier mothers the
deviation was not significant.

The correlation of CK and urinary
creatinine in mothers with normal and
increased CK was calculated by com-
paring CK and urinary 3-methylhisti-
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dine excretion as well as the CK and
3-methylhistidine/creatinine ratio;
here no significant correlations were
found.

The relation between the clinical
stage of DMD and the above men-
tioned parameters was examined in 5

Tabite |

Laboratory values of DMD hemizygotes and heterozygotes
DMD hemizygotes (n = 13)

CK Creatinine 3-methylhistidine 3-methylhistidine/creati-
u/l jumol/24 h urine /amol/24 h urine nine x 103
X 996.6 2.23 203.7 80.28*
SD + 880.2 +0.82 +100,8 +28.2 p* < 0.01
DMD heterozygotes (n = 12)
X 117.7 6.55 373.2 61.85*
SD + 188.2 +3.05 +209.1 +33.9 p* > 0.1
Control group (n = 9)
X 32.67 5.51 194.3 35.24
SD + 146 +3.44 +255.6 +41.7
Correlation coefficient = R P
DMD CK-3-methylhistidine 0.08 > 0.1
DMD CK-3-methylhistidine/creatinine —0.03 > 0.5
DMD-heterozygotes :
CK-3-methylhistidine —0,09 > 05
CK-3-methylhistidine/creatinine —0.04 > 0.5

Tabte Il

Correlation between creatininuria, 3-methylhistidinuria and urinary 3-methylhistidine/
/creatinine ratio and the clinical stage of DMD

Clinical Creatinine 3-methylhistidine 3-methylhistidine/creatinine
stage jumol/24 h urine /umol/24 h urine X 10s
1+ il X 251 194.3 74.4
=5 SD + 0.83 +124.3 +36.2
p > 0.05 p > 0.05 p > 0.05
I+ V. X 229 209.6 93.7
n= 8 SD + 0.47 +92.1 +42.2
DMD stage | = 11. R P
CK-creatinine excretion 0.24 >0.5
CK-3-methylhistidine excretion —0.07 >05
CK-urinary 3-methylhistidine/creatinine —0.08 >0.5
DMD stage 11l + V.
CK-creatinine excretion 0.55 >0.05
CK-3-methylhistidine excretion —0.11 >0.05
CK-urinary 3-methylhistidine/creatinine —0.31 >0.05
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children in stage | and Il and 8 DMD
patients in stage I11 and IV. The cor-
relation between the clinical stage of
DMD and urinary CK as well as the
parameters referring to muscle de-
struction i.e. urinary 3-methylhisti-
dine excretion and urinary 3 methyl-
histidine/creatinine ratio, did not

prove significant statistically (Table

).
Discussion

3-methylhistidine occurs in actin
and certain myosin heavy chains and
is not metabolized in man, so its
excretion should be a quantitative
index of the rate of actin and myosin
heavy chain degradation [9]. Creati-
nine excretion may be considered an
index of skeletal muscle mass even
in cases of muscle disease [5]. The
urinary 3-methylhistidine/creatinine
ratio is increased in DMD patients
showing considerable myofibrillar de-
gradation [4, 8].

In DMD gene-carriers, studies of
urinary 3-methylhistidine excretion
the wurinary 3-methylhistidine/crea-
tinine ratio have not been carried
out. In the present study, the urinary
3-methylhistidine/creatinine ratio of
both gene-types exceeded that of the
control group, but a significant in-
crease was found only in the DMD
hemizygote group.

The clinical progression of DMD
was not found to be mirrored in a
prognostically useful manner in the
laboratory parameters characteristic
of muscle destruction.
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