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SUMMARY

Leigh's syndtome (subacure neerotizing encephalomyelopathy) is a progressive neu-
rodegenerative disorder with onset usually in infancy or eady childhood. Clinical
signs include motor and/or intellectual abnormalitics, aystagmus and ophthalmo-
paresis, ataxia and optc atrophy. Several mumtions of somare and mitochonddal
DNA were idemtified. In this repart we represent four siblings from two different
families diagnosed as Leigh’s syndrome with two different DNA mueatons, These
paticnts referred o the hospital with psychomotor rearditon, muscle weakness,
hypatonia, eptleptic seivures. The disease showed fulminant progression and all of
the patients were lost with signs of brainstem dysfuncron. Nucleotide (nr) 8993 mu-
tation which is the most common DNA point musmtion in Leigh's syndrome was
determined in the fisst family, A new DNA point mutation (nr 8343) was found in
the second family but this new muton was seeepoed noapathagen afrer eneymatie
studies of the mitochonddal complexes.
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OZET

Leigh sendromu {subakat nckeatizan ansefalopat) infant ve crken gocukluk déne-
minde ormyn ctkan progresif biv néeodejencrant hastalikar, Klink Bulgilar arasinda
mator ve/veya mental retardasyon, hiporoni, solunum anormalliklen, nismAgmLs Ve
oltalmoparexi, ataks: ve optik-areofi vardir, Hastalibkly il somarik ve mitokondriyal
DNA mutasyonlan mnsnlinmgur. Do vaida Leigh sendromu tand, iki ayr DN A
mutasyonu ghsterilmiy iki ay aileden dore kasdes olpu sunulmuster, Hasealic hasme
neye pstkomotor tetardasyon, kas sayifly, hipotoni ve epileptik nabeter il bagvur-
du. Hastalik tim olpularda hizly ilededi ve déreolgu da Leyin sapr disfonksivonu ile
kaybedildi- ¥apulan incelemelerde biring atlede ¢n sik mutasyon olan atikleotd (nf)
8993 mutasyonu ve ikina ailede ensimank calismalardsn sonea noapiatajen kabul
Phone:0542 4171056 editen yeni bir DNA noke mumsyonu (ne 8343) saprands,

Fax:023234256990 Anahtar shzclkler: Leigh sendromu, patkomoror retavdagyon, lakek asidor, no
e-mailzpuls@arkner 8343, nt 8993,
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Leigh's syndrome (LS), descrbed in 1951 35 a neu-  leads o death within meonths or veses. Juvenile and
codegenerative disorder of infancy or childhood (1) adult onset forms have also beed deseribed (2). 1.5 can

This disease usually swres in the fesr year of lifé and  be inherited as X-linked, autosomal recessive or ma-

T 2000 yihinda [stanbul Cocuk Mirolajisi kengresinde sirel Bildin olurak sunulmugiur
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ternal trait Defects of pyruvate dehydrogenase comp-
lex(PDHC), pyruvate carboxilase, cytochrome © oxi-
dase(COX-complex 1V), NADH-CoQ reductase
{complex I} have been associated with LS, Cyro-
chrome C oxidase deficiency 15 the most common bio-
chemical defect associated with LS (3-5).

These enzymes of respiratory chain are located in
the mitochondria and their deficiencies cause a dismr-
banee in ¢ncrgy merabolism. A disturbance of pyru-
vate metabolism or a deficiency of the respiratory
chinn ofen lesds o elevared Betate and pyruvate le-
vels in serum, cercbrospinal fluid (CSF) and urdne, Iris
a mulasystem disorder. Central nervous system (CINS)
involvement cavses 1o developmental delay, psycho-
moter regression, amxim, seloures, perpheral neu-
ropathy, optic atrophy and brain stem dysfuncrions.
Elevared levels of lacrare in blood or CSF are the mast
consistent laboratory linding. Sympitoms usually st
after a fow months of nommal developmene and the
course is ypically rapid. Death is frequendy caused by
ceneral respimtory Bailure or by aspicidon poeumoniag
followed by sepsis (3). )

CASE REPORT
Pour cases with similar clinic hindings referred o
the hospital, They were all born normally after 2 full
wem pregnancy. Parents were healthy and unrelated.
Case 1 and 2 were siblings,
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Case 2 referred to the hospital when his brother’s
autopsy just concluded, Case 3 and 4 were also sih-
lings: Case 3 referred to the hospital 3 years after his
brothers death, Case 1 and case 3 progressed very
mapidly, They needed mechanie ventlation, so mag-
netic resonance imaging (MRI) could nor be per-
formed. Case 2 and case 4 received supportve treat-
ment with camnitine, coenzyme Q, thiaming and pyr-
doxine. Blood samples of case 2, case 4 and their
mothers were sent to France for mutaton analyses.
The mumton analyses were done in France by Y,
Malthiery and P.Reynier in Laboratoire de Biochime:
Print mutation ot nt TEYY3C which is the most com-
mon cavse of 1S was derermined in the first family, A
new DNA mumton at nt AB343G was determined in
the second family, but this new muration was accepred
nonpathogen after the enzymatie studies of mitochon-
deial complexes. NADH-CoQ) reducrase (comples 1),
sucainate dehydrogenase (complex I, eviochrome C
reductase (complex 1), COX {complex IV), complex
I+111, and complex IT+IIT were studied in this padent.
Auropsy was performed o all of the cases. Severe
widespread spongioform changes, vascular prolifera-
non, astracytosis and well-demarcated necrodzing le-
sions with prominent capillaries confirmed the diagno-
sis (Figure 1) Climcal and radiologieal findings of the
eases are given in Table L
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Figure 1. Advanced lesion shows capillary proliferton, disintegmtion of the neuropil and lipid phagocytes. HLEx]
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Table 1. Clinieal and radiclogical findings of four cases

Casel Cage 2 Case 3 Casc 4
Age (mo) 27 4 -+ 3
Sex male female mie fermle
Clindeal psychomotor recardation peyehomotor retrdation,  pevchomoror setardagon, peychomerot tetardation,
Findings hypononia nistagomus infantile spasm intantile spasim infantile spasem

Serum laetate

CBT Bisal panplis ovolvement  Nommal Corvigal auophy Cortical stcophy

MRI Not dore %J;I:'i:':l g‘.'lrll.j'.;hil. ivolvement .. S Basal ganglia involvement
Fiaure 2 .

MRS Nat dine Nar done Mot done High biceare peak (Fipure 3]

Dead time {ma) 28 g 4.3 3

Histapathalogy i + - -

DMNA mutation THI3C TRIVFC ARG ARG

optc atosphy

gencralized seizurcs
irrcpular breathing pactern
Mormal

hypatanta

nistigmues

itregular beeathing partcen
Mormal

spusticiey
nistageaus, uptic ateaphy
trregular breathing pattem

High

spasticiny
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High

rroqy

ma= s, COT= omppiderryed Uru samagrapdy, MIUStrnuese resancce it MUY= papneic résomanice shecirarsomy
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Figure 2, T1 Wamnges of case 2 show

purnen and caodae lesions wh
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Al of our ¢ases were the infaniles

tmately faml The ealy diapnosis of the discase wis
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tmportant, especially for penaiic counselling. All
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They had infancile spasms excepr case o In LS, o diss
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normal levels have also Been

Figure 3. ML spectroscopy of ¢ise
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of pyruvate tetabolism or a deficiency of the
chals often leads to elevated lactwe and
prouvite levels in serum, CSF and urine, However
deseribed. Lacne acidosis
vas reported in 92% of patents in lreratuze (65 The

serum laceare levels were elevared in our cases 3 snd 4.
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Neuropathologic findings confirmed the diagnosis
of LS. The capillary proliferation and necrotizing le-
slons in brain ossue are characteristic for L5 (2,7). In
one study authors found thar hearr, liver and kidney
involvement was also possible besides CNS. Hyper-
trophic cardiomyopathy, microvesicular degeneration
of renal tubular epithelial eclls and hepatic involve-
mient are frequentdy seen (7). Hyperrophic cardio-
myopathy was determined in case 4,

Neuroradiological  findings  are  consistent with
Lasal ganglia involvement showing cystic caviratons
and increased signal intensity on T2 weighted images
{81, Our cases except case 1 had similar findinps. We
observed progressive deteroration of radiological
fndings in case 4. Although her Rrst MR showed
only cortical atrophy, second MRI which was ubained
two months later displayed symmetric hyperintensity
in basal panglia, DBrain magnetic resonance specuos-
copy (MIS) is useful for describing the elevared lactate
in involved areas. MRS was only obtained from case 4
in whom clevated lactate peaks were established, Ta-
kahashi et al performed proton MRS to smdy the
metabolic changes in the brain of 4 padent with LS (¥).
They showed that there was an elevation of brain lac-
tate in patent’s spectra although lacare and pyruvate
levels in both blood and CSF had normalized with
sodium dichloroacetate therapy. The clinical and MRI
findings were relared 10 the changes in spectroscopi-
cally determined brain merabolites, The resules of this
stadly indicared that the brain metabelites observed on
proton-MRS are usebul indicators of response to the

therapy and prognosis in LS.

Maolecular genetic study 15 very Imporant m new-
rometabolic diseases. “nt 8993 muraton™ which. was
determined in ease 1,2 and their mother is responsible
for some neuwrclogical disorders with a maternal inhe-
ritence pateern, inclading LS, This point mutation
leads to an aminoacid change from leucine to arginine
i ATPase subunit 6, thus causing filure in ATP syni-
hesis (10). Four mt DNA point mutadons have been
described in LS, at nr 8993 T to G, nr 8993 T C, ot
8344 A to G aml ne 3243 A o G (6). Murgons of
SURE-1 a gene located on chromosome 9934 have
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been idendfied in padents with LS, associated with
deficiency of cytochrome C oxidase(COX), Mumations
af SURE-1 were detecred in 75% of the COX defec-
tive cases in one study (11)

Santorelli et al performed a moleculer smudy of 50
patients with proven LS. They found that 12 patients
belonging 1o 10 unrelated pedigrees carried the T>G
mutation 4t nt 8993 of me DNA (6). Rahman et 2l in-
vestigated the edology of LS in 67 Auvstalian cases, 35
with a firm diagnosis and 32 with some atypical fea-
tures (12). Biochemical DNA defects were derermined
in 80% of tightly defined group and 41% of the Leigh-
like group. Eleven patients: had mitochondrial DNA
point mutations nt 8993 T to G, nc 8993 T 1o C or nt
8344 A tw G: 29 patients had enzyme defects, ig13
respiratory  chain complex 1, 9 complex IV and 7
PDHC.

The reladon berween elinical severity and percen-
tage of muration is nor clear in mitochondral encep-
halomyepathics. Holt et al reporred a good correlanon
berween the percentage of mutant genomes and clini-
cal fenotype (13). They determined 97% murant pe-
nome in severe congenital encephalopathy, but 6-34%
routant genome in 5 relatives without symproms,
Tawuch ¢r al reported over 95% murant penome in
different tissues in a child with 1.8, but 39% abnormal
mt DNA in blood and 71% in fibroblasts of the non-
symptomatic mother (14).

The most commen mutaton was determined
rwo of our cases. A new muation was derecred in the
ather two cases, but this new point mutation was ac-
cepted nonpathogen after the enzymatic studies of the
mitochondrial complexes.

As g resuls we must confim our clinieal, neurora-
diological and pathological diagnesis with the support
of moleculer genetc studies in fulminant progressve
neuromenabolic diseases.,
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