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New treatment strategy for Smith-

Lemli-Opitz syndrome

PetrJira, Ron Wevers, Jan de Jong, Estela Rubio-Gozalbo,
Jan Smeitink

Smith-Lemli-Opitz syndrome is caused by deficientiaty of
A’-dehydrocholesterol reductase, the final enzymethod
cholesterol biosynthesis pathway, resulting in Idvolesterol
and high concentrations of its precusors, 7-dehyuotEsterol
(7DHC) and 8DHC in blood and tissu€sCholesterol fulfils
an essential role during embryogenesis where it fanstas a
transporter-molecule for hedgehog signalling proteatgiired
for normal morphogenesis.Without cholesterol their
transport is impaired. These findings may explain the
phenotypic consequences df-reductase deficiency as
observed in Smith-Lemli-Opitz syndrome: microcephal
distinctive facies, organ malformations,
syndactyly/polydactyly, and genital abnormalities. €@n
morphogenesis is complete, it is not known whetier low
cholesterol or the increased concentration of prsas is
more harmful. In abetalipoproteinaemia, cholesterol
concentrations are similar to those in Smith-Le@fiitz
syndrome without clinical side-effects; we thus fodeted that

7DHC, 8DHC, or both may be the toxic substances.

Therapeutic trials of dietary supplementation oblelsterol
with or without bile acids have shown that plasnhalesterol
concentration can be increased in
Concentrations of the precursors 7DHC and 8DHC,éwawn
were only marginally altered and clinical results fao have
been disappointintf:

We performed repeated exchange transfusions
combination with inhibition of de-novo cholesterginthesis
with a HMG CoA reductase-inhibitor in a 3-month addl
with this disorder, after having obtained informedrgntal
consent. This strategy aimed simultaneously to resmov
precursors while supplying extra cholesterol from thanor

Day Plasma Erythrocyte membrane
Cholesterol ~ 7DHC 7DHC/ CH Cholesterol ~ 7DHC 7DHC/ CH

ratio ratio
0* 1338 (100) 362 (100) 0-27 1273 (100) 1087 (100) 0-85
38* 1196 (89) 272 (75)  0-23 1454 (114) 830 (76) 0-57
93 1608 (120) 149 (41) 0-09 1762 (138) 388 (36) 0-22
147* 2312(173) 191 (53) 0-08 2621 (206) 470 (43) 0-18
190 2594 (194) 160 (44) 0-06 2700 (212) 400 (37) 0-15

Exchange transfusions were on days 1, 4, 11, 39, 40, 148, 150, and 152. Simvastin
was begun on day 20, daily dose 0-2 mg/ kg increasing to 0-4 mg/ kg at day 30, and
0-6 mg/ kg from day 40. *Immediately before exchange transfusions. CH=cholesterol;
percentages shown in parentheses.

Gas chromatograph analysis of sterols in plasma (p.mol/ L) and
erythrocyte membrane (pmol/ 60pL) isolated erythrocytes
during therapy and percentage of initial concentration

some patients.z

blood and inhibit renewed de-novo production ofqumsors at
a higher level in the cholesterol pathway. The girtlarwent
eight whole-blood exchange transfusions during a peoiod
months. Total exchanged volume accounted approximfmely
eight times her circulating blood volume. Oral sinteis
treatment was begun on day 20. No complications raigd
related adverse effects were documented. Stershpdaand
erythrocyte-membrane concentrations during the tneat
period of 190 days showed a substantial decreaseDefC
(and 8DHC), as well as an increase in and finallyoamal
cholesterol (table). After the first three exchangmsfusions,
plasma 7DHC increased from 151 to 33@ol/h over 5 days.
After exchange transfusions four and five (days 3@ d0)
plasma 7DHC concentrations remained stable. Mental,
motor, and social development improved. At age 8 then
the child’s neuromotor development correspondea thild
of 5 months on the Bayley scales of infant develepm
Measurements of head circumference, height, and weigh
followed the same percentages as before the star¢atiment.
Repeated exchange transfusions in combination with a
HMG CoA-inhibitor reduced plasma and erythrocyte
membrane precursor concentrations and improvegldsna
7DHC/cholesterol ratio greatly in this child. We are
encouraged to explore the long-term effects of theatment
strategy as a potentially useful therapeutic optianthe

treatment of young patients with Smith-Lemli-Opitz
syndrome.
1 Irons M, Elias ER, Salen G, Tint GS, Bastta AK .f€tive cholesterol

biosynthesis associated with the Smith-Lemli-O@ymzdrome Lancet
1993;341: 1414.

Tint GS, Salen G, Batta AK, et al. Correlationseferity and outcome
with plasma sterol levels in variants of the Smimli-Opitz syndrome.
J Padiatr 1995;127: 82-87.

Porter JA, Young KE, Beachy PA. Cholesterol moditiien of hedgehog
signalling proteins in animal developmeStience 1996;274: 255-59.
Irons M, Elias ER, Abuelo D, Tint GS, Salen G.ridal features of the
Smith-Lemli-Opitz syndrome and treatment of theleBterol metabolic
defect.Int Pediatr 1995;10: 28-32.

Ullrich K, Koch HG, Meschede D, Flotmann U, Sedddr Smith-
Lemli-Opitz syndrome; treatment with cholesterotidrile acids.
Neuropediatrics1996;27: 111-12.

Department of Metabolic Diseases, Institute of Paediatrics (P Jira), and
Laboratory of Paediatrics and Neurology, University Hospital Nijmegen,

PO Box 9101, 6500 HB, Nijmegen, Netherlands

4

olpidem in Parkinson’s disease

Antonio Daniele, Alberto Albanese, Guido Gainotti,
Bruno Gregori, Paolo Bartolomeo

inJankovic and Marsdénsuggest that drugs that enhance

neurotransmission of-aminobutyric acid (GABA) could be
helpful in Parkinson’s disease, but there is litlddence to
support this claim. Zolpidem, an imidazopyridinedhacting
hypnotic drug used to treat insomnia, shows highcselty

for the benzodiazepine subtype receptor,Bihich is part of
the GABA,-receptor complex. The highest density of
zolpidem-binding sites is in the output structuréshe basal
ganglia: the ventral globus pallidus and the subshtanigra
pars reticulatd.We observed a 61-year-old woman with a 25-
year history of Parkinson’s disease who receiveldidem for
insomnia. After the first 10 mg dose, she showed no
drowsiness, but a substantial improvement in akinesd
rigidity. Such antiparkinsonian effects were similarthose of
levodopa. Other hypnotics (triazolam, zopiclone) rave
ineffective. This patient received zolpidem (10 nogif times
daily) without dopaminergic drugs for
5 years, with relief from Parkinsonian symptoms artdside-
effects. We therefore conducted a double-blind,ceite-
controlled crossover study of zolpidem in ten pattewith
clinically diagnosed Parkinson’s disedse.
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All patients Responders Non-responders
(n=10) (n=6) (n=4)
Scores on placebo
Baseline 37-4 (22-3) 37.7(23-6) 370 (23-6)
1 h after administration 37-0 (22-1)* 37-5(25:3) 36-2 (20.-0)
Mean improvement (%) 0-9 2-4 -11
Scores on zolpidem
Baseline 399 (22-4) 40-2 (24-9) 395 (21-7)
1 h after administration 329 (19-4)F 28-7 (18:6) 392 (21.4)
Mean improvement (%) 18-4 30-2 0-6

*p=0-42 vs baseline; {p=0-0089 vs baseline (Wilcoxon signedrank test).
Mean (SD) scores for motor examination part of Unified
Parkinson’s Disease Rating Scale of ten patients with
Parkinson’'s disease on placebo or zolpidem
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Spinal meningeal diverticula in
autosomal dominant polycystic
kidney disease

The mean age of the patients was 69-9 years (SD),11-9Wouter I Schievink, Vicente E Torres

their mean disease duration was 9-2 years (6-9), their
mean Hoen and Yahr score in “off’ conditions wa8 gt-2).
Zolpidem was administered in one 10 mg oral dosd. Al
antiparkinsonian medication was withheld 12 h befor
assessment. We used the motor examination part dfedn
Parkinson’s Disease Rating Scale to assess motastifun
before administration of drug (baseline) and 1 heraft
administration. A positive response was definedh atecrease
of more than 20% in the baseline sco#nlpidem produced
significant motor improvement (table). Six patientsrée of
the four most severely affected and three of the legs
severely affected) showed motor improvement of leetw
21% and 59%, mostly in facial expression, rigiditgin@sia,
bradykinesia, posture, and gait. In zolpidem resmosd
clinical effects on Parkinsonian symptoms appeaabaut
45-60 min after administration of the drug and lasfed
about 2—4 h. Thus, compared with the latency anétitur of
zolpidem'’s hypnaotic effect, latency of antiparkimsan effects
was slightly longer, whereas their duration was ghrort
Zolpidem did not induce dyskinesias, even in thee¢h
patients who had had levodopa-induced dyskineSias. only
adverse effect associated with zolpidem was droegsinwhich
occurred in four patients (mild in one, moderateamother,
and severe in two patients). No drowsiness was rgbdein
three of the four most severely affected patients.

These preliminary findings suggest that zolpidem tpgra
could be helpful in a subpopulation of Parkinsonfetients,
possibly with severe Parkinson’s disease. Theriadseasing
evidence that in Parkinson’s disease, nigrostridtgpamine
deficiency leads to overactivity of inhibitory neurs in the
internal globus pallidus, with subsequent overintiloi of the
thalamus and the cerebral corfeXolpidem might induce
selective inhibition of GABAergic inhibitory neuronis the
internal globus pallidus and the substantia nigraspar
reticulata. This mechanism should activate bothttredamus,
with  the supplementary motor area, and
peduncolopontine nucleus, with the reticulospinahda
vestibulospinal pathways. If so, zolpidem could \pde a
pharmacological equivalent of posteroventral patidoy?®
Selective GABAergic agonists, such as zolpidem, thet
within the basal ganglia may represent a new therapeu
approach in Parkinson’s disease and could be hmalefn
patients who have complications associated withgdtarm
levodopa treatment.
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Autosomal dominant polycystic kidney disease (ADPKBa
common heritable connective-tissue disorder astegtiavith
mitral-valve prolapse, arterial dissection, and ractanial
aneurysms. There are no known spinal manifestations of
ADPKD.* Among 178 patients with ADPKD who we
screened for intracranial aneurystnghree had spinal
meningeal diverticula.

A 43-year-old woman was found to have an incidental
thoracic paraspinal mass. At age 49, she presenitédan3-
week history of headache and visual blurring. Thadaehe
was aggravated by the upright position. Neurological
examination was normal. Magnetic resonance imaging (MRI
scans revealed a “sagging” brain with low-lying cerktrel
tonsils and obliteration of the suprasellar cistsuggestive of
intracranial hypotension, and multiple thoracic rnmgeal
diverticula (figure). The headaches resolved spostasly
over 1 month.

A 54-year-old woman presented with a 3-month histofr
low back and left leg pain. Neurological examinatiomsw
normal. MRI revealed meningeal diverticula of thghti L2
and both S1 nerve roots. These findings were in&tegr as
incidental.

A 28-year-old woman had a 2-month history of poatur

headaches. Physical examination was normal. A chest
radiograph revealed an 8 cm mass in the left upperai.
Lumbar puncture could only be performed with théigre in
the sitting position; the opening pressure was “view”.
Cerebrospinal fluid (CSF) examination showed 6 nateld
cells per pL and a total protein of 65 mg/dL. At thayeomy,
a cyst was found in the vertebral gutter at the &vlt it was
covered with parietal pleura, communicated with gpénal
canal, and was filled with CSF. The back wall oé ttyst was
sewn down over the hole connecting it to the spueaial.
Examination of the cyst wall revealed fibrous cortivec
tissue. The headaches resolved.

Spinal meningeal diverticula are abnormal outpougsiof
the common dural sac, the spinal arachnoid, oméree root
sheath®* Meningeal diverticula are occasionally found as
incidental lesions of lumbosacral nerve roots, thety are very
rare in the remainder of the spih@lthough the aetiology of
spinal meningeal diverticula is unknown, it is likghat an
underlying weakness of the meninges is involved. &pin
meningeal diverticula have been described in patiesith
Marfan syndrome, neurofibromatosis, and generalised
connective tissue disorders of uncertain tyfjde association
of spinal meningeal diverticulae with ADPKD suggedtatt
ADPKD is a more generalised connective tissue disottan
previously appreciated.

Two of our patients had typical complaints of irdr@nial
hypotension and laboratory or radiographic studigspsrted
this diagnosis. Spontaneous intracranial hypotenisiarsually
caused by CSF leaks from spinal meningeal divesiocod
dural rents. The term “spontaneous” is used to distinguish it
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