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SYNOPSIS 

The present study deals with the sisters of Marinesco-sjogren 

syndrome without parental consanguinity. Cranial MRI of sisters in a 

0. ST superconducting magnet revealed the cerebellar hypoplasia or 

atrophy, especially in vermis and tonsils with dilatation of IVth 

ventricle. Microscopic findings of muscle biopsy indicated moderate 

variation of fibers with phagocytosis, rimmed vacuoles and no ragged 

red fibers with markedly decreased cytochrome C oxidase activity. lH

NMR study of urine indicates the secondary decreased turnover rate in 

urea cycle due to high concentration of 3-hydroxy-n-butyrate. 

INTRODUCTION 

The Marinesco-Sjogren syndrome (MSS) is a rare autosomal recessive 

disorder characterized by mental retardation, hypotonia, bilateral 

cataracts and cerebellar hypoplasia resulting in ataxia, dysarthria, 

nystagmus and tremor [ 1, 7, 8] . Recently, cranial CT scan in the patient 

Received for publication: August 7, 1992 

Authors' names in Japanese: 'It _E JfE -, ,J, ~ ~ :k, _::::_ !If !ff _m, 

q:, It ~ A, ~ -tr ~. ~ ilfib 

245 



S.KODAMA,ET AL. 

with MSS revealed cerebellar atrophy or hypoplasia [4). The muscle 

biopsy specimen from the patient with MSS revealed muscle fiber necrosis 

followed by regeneration and focal myofibrillar degeneration, rimmed 

vacuole and scattered fibers with histochemical characteristics of 

ragged red fibers with decreased or negative cytochrome C oxidase (CCO) 

activity [2, 3, 6). The study deals with the sisters (5 and 3 years old) 

of MMS (without parental consanguinity), who indicated typical findings 

of brain MRI and muscle biopsy specimen. 

SUBJECTS 

Case 1 ( 1/2) is the elder sister who was born after normal pregnancy 

and deli very with a weight of 2 5 0 0 g. By 6 months of age, her 

developmental milestones were slow. She was not able to hold up her 

head well until 5 month-old. She was able to speak some words at 2 years 

old, while she can not stand alone at present. Bilateral cataracts were 

pointed out at 3-year old. Intelligence quotients are 30 in motor 

function and 50 in verbal function. Neurological examination in eleder 

sister revealed that there was hypotonia in all muscle, tendon reflexes 

greatly diminished, speech was slow, and signs of ataxia and nystagmus 

were unclear. Her younger sister (2/2) is 3 years old who was born after 

normol pregnancy and delivery with a weight of 2570 g. Her developmental 

milestones were similar to those of elder sister, except that acute 

cataract developed in both eyes and were treated surgically at 3 years 

old. 

RESULTS 

1. Laboratory data on admission 

Routine blood and urine tests in sisters gave normal results. The 

activities of serum LDH, GOT, GPT and CPK and concentration of NH3, lactate 

and pgruvate were within normal ranges in sisters. 

2. EEG and cranial MRI findings 

EEG at sleep (stage 1~4) was within normal range in sisters. 

Cranial MRI of the sisters in a 0.5 T superconducting magnet (MRT-50-

A-SE, Toshiba Medical co, Japan) revealed the cerebellar hypoplasia or 

atrophy, especially in vermis and tonsils with dilatation of IVth 

ventricle and moderately in hemispheres, as shown in Fig. 1, 2. In elder 
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1-a 

7-b 

Fig.l. Cranial MRI (SES00/20) of elder (H.Y . ): Non contrast MRI 

scans of sagittal {a) and axial (b) demonstrate the 

cerebellal hypoplasia or atrophy with dilatation IVm 

ventricle. 
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2-il 

2-b 

Fig.2. Cranial MRI (SE 500/20) of younger sister (Y.Y.): Non 

contrast MRI scans of sagittal (a) and axial (b) demonstrate 

the same findings as elder sister. 
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sister, cavum verga was pointed out with normal MRI of cerebrum, while 

in young sister, no malformation was found out with normal MRI of 

cerebrum. 

3. Microscopic findings of muscle biopsy from biceps in eleder sister 

Serial frozen sections were stained with hematoxyln-eosin, 

modified Gomori trichrome and a battery of bistochenical methods. On 

hematoxylin-eosin staining, there is moderate variation in fiber size 

measuring from 10-20 µmin diameter as shown in Fig. 3-a. There are 

a few necrotic fiber with phagocytosis and several regenerating fibers 

which have basophilic cytoplasm. A number of fibers (2-3%) have small 

vacuoles. Fibrous tissue in the endomysium is slightly increased in 

amount. The fibers with centrally placed nuclei are not increased in 

number. Inflammatory cellular infiltration is not seen. Muscle 

spindles are intact. On modified Gomori trichrome staining, there are 

no ragged red fibers. Small vacuoles are rimmed by purple-red tiny 

granules (rimmed vacuoles) as shown in Fig. 3-b. On NADH staining, 

intermyofibrillar networks are disorganized in approximately 10% of 

fibers. On ATPase staining, Type 1, 2A, and 2B fibers comprise 41%, 

35%, 21% respectively and some type 2C fibers are scattered. Type 2b 

fibers are slightly small in diameter. On PAS staining, there are no 

fibers with strongly positive granules. On oil-red O staining, lipid 

droplets are slightly increased in endomysium. On SDH staining, there 

is no ragged red fiber nor strongly positive vessels. On acid 

phospahtase staining, several fibers have high enzyme activity and the 

rimmed vacuoles occasionaly have high enzyme activity as shown in Fig. 

3-c. On CCO staining, almost all fibers have markedly decreased CCO 

activity except for intrafusal fibers as shown in Fig. 3-d. There are 

no definite abnormalities on other stains including Ach-E, AMP 

deaminase, nonspecific esterase, phosphofructokinase and menedionelinked 

a-glycerophosphate dehydrogenase (MAG). 

4. lH-NMR (Proton nuclear magnetic resonance spectroscopy) study of 

urine 

0.7 ml of urine was placed in a 5 mm diameter NMR tube and 0.07 

ml of D2O (Deuterium oxide) containing 3-(trimethylsilyl)-2,2,3,3-

tetradeutero-propionate (TSP-d4, cr=O. 0) was added, to act as a chemical 

shift reference. lH-NMR spectra were measured with a Varian VXR-500 

spectrometer at 499.8 Mhz. The transients of 32-160 each with 90 pulses 
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3-c 

.t. 

3-d 

Fig.3 . Microscopic findings of muscle biopsy from biceps in elder 

sister: H&E staining (a) demonstrates moderate variation in 

finder size,a few necrotic fibers and small vacuoles. The mGt 

staining (b) demonstrates no ra9ged red fibers but small 

rimmed vacuoles. Acid phosphatase staining (c) demonstrates 

rimmed vacuoles with high activity CCO staining (d) 

demonstrate markedly decreased CCO activity . 
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Fig.4. 1H-NMR study of urine. The high concentration of 3-hydroy-n

butyrate is indicated in (a), and large amounts of hyppurate 

(b) are excreted. 



MARINESCO-SJOGREN SYN. 

were accumulated. During a relation delay of 6s the H20/DHO signal was 

suppressed by homogated decoupling. The raio of urinary metabolites/ 

creatinine concentration (mol/mol) obtained by NMR was calculated [5). 

The results of elder sister was shown in Fig. 4. The high concentration 

of 3-hydroxy-n-butyrate (0. 23 mol/mol crn) in urine probaly depends on 

the acceleration of !3-oxidation in fatty acid. The increased excretion 

of glycine ( O .19 mol/mol crn) and hyppurate ( 0 .16 mol/mol crn) indicates 

the secondary decreased turnover rate in urea cycle due to high 

concentration of 3 hydroxy-n-dutyrate [5). 

obtained in the younger sister. 

DISCUSSION 

The same results was 

There have been few reports of pathological examination of central 

nervous system in MSS [7,9). The specific finding of MSS was a marked 

atrophy of cerebellum especially in cerebellar hemisphere and vermis 

without any malformation. The microscopic findings revealed the almost 

total loss of purkinje and granule cells with astrocytic gliosis. In 

addition the findings of cerebellem, pons and medulla showed the nerve 

cell loss and gliosis. The clinical symptoms of central nervous system 

probably depend on the microscopic findings. In our cases, cranial MRI 

revealed the remarkable atrophy of cerebellum in hemisphere and vermis, 

and the findings of cranial MRI were consistent with the autopsied 

findings previously reported [7,9). 

According to Goto et al [3), muscle fibers undergo degeneration 

in two major way: 1. mucle fiber necrosis with invasion by phagocytes 

in which extracellular components probably influx into sarcoplasm 

through the defective salcolemma as seen in progressive muscular 

dystrophies and inflammatory myopathies; 2. focal degeneration of 

myofibrils and organells followed by autophagic phenomen (rimmed 

vacuole formation) in which lysosomal enzymes such as phosphatase and 

cathepsins are activated. These phemomenon are found in the specimen 

of muscle biopsy in the elder sister. The scattered CCO-deficient 

fibers as like as those of some kinds of muscle diseases have been 

recognized in the patient. However, mitchondrial change of MSS is 

probably a secondarily induced phenomen [3). 

The pathogenesis of cataracta in the patients was not clarified, 

since their serum Ca and P level, intact, C- and N- terminal PTH 

(parathyroid hormone) level, and calcitonin level were within normal 
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range. The result of lH-NMR study in urine may indicates that primary 

metabolic disorder was not existent in MSS. 
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