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Abs t r ac t . Immunohistochemical reactivity for utrophin has been recorded in 45 biop
sies from patients with various neuromuscular diseases The upregulation of utrophin on 
the extrajunctional sarcolemma has been found in dystrophinopathies, other muscular 
dystrophies, congenital myopathies, inflammatory myopathies, neurogenic muscle disor
ders (diabetic neuropathy, amyotrophic lateral sclerosis and spinal muscular atrophies), 
minimal change myopathies as well as in some normal biopsies 

Utrophin, or dystrophin related protein, is encoded by a gene located on the chro
mosome 6, is similar in sequence to dystrophin, but with a different pattern of expression 
(Blake et al 1996) 

In normal differentiated muscle utrophin is present m the neuromuscular junction, 
myotendmeous junction, in Schwann cells, perineurium of intramuscular nerves and smooth 
muscle cells of blood vessels but, unlike dystrophin, it is absent in the extrajunctional mus
cle membrane (Karpati et al 1993, Helhwell et al 1994, Sewry et al 1994, Blake et al 
1996) Expression of the protein on the muscle membrane is developmentally regulated 
(Clerk et al 1993) Dystrophin is present at the muscle membrane from the 9th week of 
intrauterine life up the mature state, utrophin only until the 26th week and there is a 
period when both dystrophin and utrophin are co-expresed in the membrane A similar 
expression pattern may be recorded during the regeneration of the muscle 

In Duchenne muscular dystrophy, dystrophin is absent from the membrane m the vast 
majority of the muscle fibers (Pons et al 1993, Sewry et al 1994), only isolated "revertant" 
fibbers are membrane positive In this case utrophin may be found in the same localization 
on the membrane of (nearly) all muscle fibers and is supposed to compensate the absence 
of dystrophin (Karpati et al 1993, Helhwell et al 1994, Sewry et al 1994, Vamzof et al 
1995, Kawajiri et al 1996) This up-regulation, however, does not prevent the muscle fibers 
from regressive alterations In both, Becker muscular dystrophy patients and carriers, a 
similar up-regulation of utrophin may be recorded some fibers show immunoreactivity 
for both proteins 

The presence of utrophin on the membrane has been described in some muscular 
disorders other than dystrophinopathies severe childhood autosomal recessive muscular 
dystrophy (SCARMD) due to the deficiency of alpha- or gamma-sarcoglycan and inflam
matory myopathies (Sewry et al 1994) 
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In order to assess whether the up-regulat ion of utropin is limited to the above men
tioned diseases we have recorded the membrane reactivity for ut rophin and dys t rophin 
in 121 biopsies of pa t ients suffering from various neuromuscular diseases T h e biopsies 
have been processed using up to da te conventional histological, histochemical and ím-
munohistochemical me thods (Lukáš and Feit 1996, Lukáš et al 1997) Immunoreact iv i ty 
for the ammote rmmal and carboxyterminal domain of u t rophin and for ammote rmmal , 
carboxytermmal and rod domain of dys t rophin was tes ted using appropriate ant ibodies 
(Novocastra) 

Diagnoses have been subdivided into the following groups dyst rophinopathies , mus
cular dystrophies other t h a n dyst rophinopathies , congenital (structural) myopathies , in
flammatory myopathies , neurogenic disorders, minimal change myopathies a n d normal 
findings The up-regulat ion of u t rophin was recorded in 45 biopsies, and results are sum
marized in Table 1 

Table 1 

Diagnosis Dystrophin Utrophin 

DMD N ( + ) ( - ) N ( + ) 
C ( - ) C ( + ) ( - ) 
R ( - ) 

BMD N ( + ) ( - ) N ( + ) ( - ) 
C ( + ) ( - ) C ( + ) ( - ) 
R ( + ) ( - ) 

PMD Normal N ( + ) ( - ) 
C ( + ) ( - ) 

CSM Normal N ( + ) ( - ) 
C( + ) ( - ) 

Dermatomyositis Normal N ( + ) ( — ) 
c ( + ) ( - ) 

Neurogenic disordes Normal N ( + ) 
C ( + ) ( - ) 

Normal Normal N ( + ) 
c ( + ) ( - ) 

DMD Duchenne muscular dystrophy , BMD Becker muscular dystrophy, PMD progressive muscu 
lar dystrophy (other than DMD / BMD), CSM congenital (structural) myopathies, C carboxyter
minal domain, N armnoterminal domain, R rod (central) domain, ( + ) membrane positive fibres, 
( — ) membrane negative fibres, ( + ) ( — ) both membrane positive and negative fibres 

The upregulat ion of u t rophin has been expected and is not surprising in D M D (7 
cases) Rever tant fibers show co-expression of both dyst rophin and utrophin on t h e mem
brane 

In muscles from pat ients with Becker variant (3 cases), dystrophin somet imes can 
be found on the membrane in great majori ty or nearly all muscle fibers and its minute 
deficiency may be overlooked Up-regulat ion of u t rophin may be helpful for t he correct 
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interpretat ion of t he biopsy The immunoreact ivi ty was always more pronounced and more 
frequent with ant ibodies to the ammote rmmal domain of u t rophin and this holds for all 
following neuromuscular disorders 

Progressive muscular dystrophies (10 cases), myotonic dyst rophy (5 cases) and der-
matomyosit is (4 cases) may be accompanied by the up-regulat ion of u t rophin and this 
may be extended for some congenital s t ructura l myopathies (congenital fibre type dispro
port ion - 2 cases) 

Up-regulation of u t rophin has also been recorded in some neurogenic lesions (4 cases) 
as amyotrophic lateral sclerosis, spmal muscular atrophies and diabetic neuropa thy Even 
some normal muscles or biopsies with borderline al terat ions (minimal change myopa
thy - 10 cases) may be accompanied by up-regulation of ut rophin, which means t h a t 
the membrane react ivi ty of ut rophin is no exceptional phenomenon More frequent im
munoreactivi ty wi th ant ibodies to the ammote rmmal domain of utrophin corresponds to 
the producers d a t a t h a t staining with monoclonal N C L - D R P 2 against the a m m o t e r m m a l 
domain labels neuromuscular junct ions and the upregulated form of ut rophin T h e extent 
of normal regulations or upregulation of ut rophin in various conditions remains to be 
explained 
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