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- TWwize, HREITORI T, SHERTO
ZEI oy FY)7DNAOKEE, HEM—
BRI T W EDMEND HHY, ) v
HEBEFHIRTERDNAOKRIGE > Tw
ARARIOE 5 Y SR

T/, —HRIS, ERIEREPERL TLICEE
b3 5. EBEIROFD)S NARP, BiZFOTH8
Leigh SR, & B Vid, BIEIROF D 5 Leigh
ERBEOFVETNEI LIS, BEI b
a2 MY 7DNADKED, 3i1Z0%Tho7
6, FELTIRO%UEICRZ2ZEDLD
AT ERBALDOIMaY FYTOHEYHEE
PEOZ EINRINTNWAEY,

b. ATPase j&f%

89931, 3 bz F1) 7 DNA®D ATPase 6%
Ty POPFIIZHEET S, 893T-GERIC
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X b 7 3 Bkt leucine A & arginine 12 (155L—
R), ¥£7=, 8993T—-CEFRITL Y proline IZFR
T5. ZOERIL, RF-ATPase®, BEEL
TR b FrRANCEELREICS 5.
8993 LR EH TS Y VSR, MUEFMR, &
#f, MARLE ECATPEREMETLCY
LEREINTWEYR

MR EEHW-MRER E, WEMARONZE
HFEPEOI R ENTVEY, BADFREENS,
T b FrAINVOEELIYVERIARE
MERTET, BNy VEMEOBELREHES
L, ATPEAEDBETLTWAZ LAREIR T
e % ATP OMARGRESET LT
B6Y, 2OBEFEODH A FBIIICEREED
EHEEhwEELIONLTWA, /7, ZERDNA
% 90% Ll b oMM T, superoxide dis-
mutase IFEMXEFERHICLALTBY, 7THI—
VAPBETWLIEFERIRTWEY, &
DOT7 R P—TRid, PEE{LETD 5 perflucro-
tris—phenyl nitrone T S h, BEERED
—DDF =y pEERNRTVAES,

4. i® R

a. EBPRIE(R

NARP & LC ORI aERIE, HTLEER
EED DR, BECEEE, TvhA
B, &3, EUHEMCOMBEENOHIET,
BEEZ . —aRF—ThoH, TOERK E
EEREETHEY, FuRAREL LTI,
37— AR eRBERRETVRA
LERHBYN, SETAPARRELLHLS
57,
BIEERPEROEBHTZENIEH TH S
A%, —RESICIE, FEE» S BERMNRICEE
L, BEERDBEED &P EICH ) RIFIE
7T 55055, SHIRRAL ) HREET,
HMREENDH Y, 4-5IALDITVRA, &
W, HEARERIHEBELTELAY, FLIEHIC
BERRRT & BB TAPATRIE L4 IZLHR
PHEEAEEHSEHGhE R o727, 125
ThrL ) BEEEERICLAHEENRTY,
0P 5TvwiA, 30RO RFAHFHIALT

E7-pl EPHREI R TW A,

i, BiRL7AX 912, NARP LR U 8993T
—GZERIZLY, LeighiEBEHIRETAIE
FRLhTwAY, LEARHMCRELESE
WCHETT A REE LeighEEHORBEZ L 5D
DHEVH, ETHIOCEEOHRRET, B
WMAREERL, REIZECLZ:d 0 1-55R8]
BICRAEL, |IBIZETT S Leigh IERBOIR
% %R9, NARP & Leigh JERREOFRFI 2 E
RETTHIOLALNE, F—FKRATENRDL
PRELTWAEI LS, T/, LeighfERE
BITLHIER AT B0, FLIRRARTEMREE
(SIDS) B L7zfFlnHEL H 5.

DTN, 89B3T-GEREDHDL DDA
{3, Kearns-SayreEREHUDERERL:
LD, MELAS LR GIEERLTRL DO,
REBHLHEBEEN DY, ETFRALHIT
<, FERENTMHEESLREMRE LZIS
hTwiflzabd b,

b. RERK

— MR B R RS BI LT R iZ & v,
M, P OAE, EVEVBRPRBREERT
5HLH5A, EETHAEILNS v, M7
I BEESITT, citrulline AMET LTwW 2 EF ST
#ESh, NARPICHRBIM TR Cidhwvwht
REENRTWEY, o3 bayFU7EFEC
& 2B D Pearson H T HHMOFTRERL
L DHEND 5.

citrulline ix, JRE¥ A 7 VOBET, F&/h
% T ornithine & carbamoyl phosphate 2* 5, or-
nithine transcarbamilase i X D & & L 5.
citrulline ¥ET§A2HF L LT, METDOI b
I VY T7TORER ) YB{LAET T4 &I
X 0, carbamoyl phosphate # &3 % carba-
moyl phosphate synthetase 1 DA ATP R
D7zDIZET L, citrulline SR T § 5 &3
EENTWAEY, XoT, NARPTIIETLS
TWHLOD, METOHOI by FY) 7THEENE
TLZABEIREBINFLLEEESN T A,

BHECT, MRIT, KX, /MBE, & Z2/Ees
DEBIPREZINTHE, EEERENALR
726, REEBOERRRZ EDRED H B,
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Aval
M 1 2 3

Eco52 1

4 i 2 3 ¢4

1 8993FHMPCRE, HIEEEICLHH
PCR#18#%, FIBREEHE dva 1K) B & U Eco52 1(35) Cid{b. PCREY
1£552bp T, TSO93GZLEANSH B & AvalT, TSIBCERMNDH 2 &
Eco52 I Cil{b &, 346 BX U0 206bp D/ FASHIT 5.
BE1IETNRCGERY, BE2IXITNBCEER L, B3, 41k

ERAE W,

M: GFE~>—H—, 1. BE1, 2: BF2 3 83, 4: BHEd

RN ZWHEE 14, NARP & L TOHRFEE
% B RiZ &2 v». *P-magnetic resonance
spectroscopy G, BRCZ L7 F ) YEDOET,
ADPEEO LR L ) YEALRISDET DS, T
) VBEOLRLIVTF V) VEOET
HRENTVBEY,

KA REEREREEEY, BEMEERL
METLTWwAHIRALNSG, HEFREM,
EERSERGREE2RYT. HEHTIE, BE
DEEHELERLEAL DB, FTRP R
W kb HEv, AR, S5ERICTD ragged-
red fiber x K OMBMETRIEFE L. BH
T—ROHMBEDI b FY TEHEOREHN
BMHEShBE DD 5.

ATPaseiGtEiX, EEH» 5 35-69% KT T3
%, BRHEEFHIETERET LT TS, iR
TREFHETH o b D 5.

5. 2Hf & EEAIESHT

TARTOERIHERT 20 IRAR L TE
BEARITUELRLLWAbH Y, FEEHER

O—BEETHEEP, FKRIC Leigh FEBEHD
HELEEE, THENICE, TRELZTH. o
VAV EFITREE MUERPEEGEE
HEFRT, BLAOERAHFREESLERREER
ERTNERBE RS,

BEBWIE, VR BREFHEE AW
7z, 3 b FY7 DNA®D 8993 ERKH AL
EThbH, BEMEELY DNAMHL, primer F

: CCGACTAATCACCACCCAAC (8648-8665),
R: TGTCGTGCAGGTAGAGGCTT (9180-9199)
% Fv:, anealing iR/ 56°C TPCRIBIRT 5.
PCR EEH) % HIFREESE Ava I CiHILT 5. T8993G
ERDEE, Avalsite(CCCTGG—CCCGGHE)
DR SN D70, EEDNAWK, 552bp
DN FH Ava 1 T346bp & 206bp D73 N2
WEE s (E DY RS, T89CERDY
£, Hpa I site(CTGG—CCGG) % 721k Eco52 1
site (TGGCCG = CGGCCE) AR 5 (X 1)°.

6. AmE TR
BRERIBEREZ RV

— 148 —



Nippon Rinsho Vol 60, Suppl 4, 2002 301

WX 13

1) Holt 1], et al: A new mitochondrial disease associated with mitochondrial DNA heteroplasmy. Am J
Hum Genet 46: 428-433, 1990.

2) SHELIEN I b3y MY 7 DNASST to CER % 4 & ®7- NARP (neurogenic muscle weakness,
ataxia, and retinitis pigmentosa) ® 1 #1. FEFREHE  40: 600-604, 2000.

3} Tatuch Y, et al: Heteroplasmic mtDNA mutation(T—G) at 8993 can cause Leigh disease when the
percentage of abnormal mtDNA is high. Am J Hum Genet 50: 852-858, 1592,

4) Santorelli FM, et al: The mutation at nt 8993 of mitochondrial DNA is a common cause of Leigh’s
syndrome. Ann Neurol 34: 827-834, 1993.

5) Ciafaloni E, et al: Maternally inherited Leigh syndrome. J Pediatr 122: 419-422, 1993,

6) de Vries DD, et al: A second missense mutation in the mitochondrial ATPase 6 gene in Leigh's syn-
drome. Ann Neurol 34: 410-412, 1983, _

7) AEEEFE» I3 P 7 DNABEET 83 O—EXBIROEEICI Y RL IBERERL D
L7zEZEz bhri: LeighBED 24]. HIBEE 104: 52-55, 2000.

8) Makela—Bengs P, et al: Correlation between the clinical symptoms and the proportion of mitochon-
drial DNA carrying the 8993 point mutation in the NARP syndrome. Pediatr Res 37: 634-639, 1995.

9) Uziel G, et al: Mitochondrial disease associated with the T8993G mutation of the mitochondrial AT
Pase 6 gene! a clinical, biochemical, and molecular study in six families. J Neurol Neurosurg Psy-
chiatry 63: 16-22, 1997.

10) Parfait B, et al: The neurogenic weakness, ataxia and retinitis pigmentosa(NARP) syndrome
mtDNA mutation(T8993G) triggers muscle ATPase deficiency and hypocitrullinaemia, Eur J Pediatr
158; 55-58, 1999.

11) Vergani L, et al: Introduction of heteroplasmic mitochondrial DNA(mtDNA) from a patient with
NARP into two human rho degrees cell lines is associated either with selection and maintenance of
NARP mutant mtDNA or failure to maintain mtDNA. Hum Mol Genet 8: 1751-1755, 1999,

12) Baracca A, et al: Catalytic activities of mitochondrial ATP synthase in patients with mitochondrial
DNA T8993G mutation in the ATPase 6 gene encoding subunit . ] Biol Chem 275: 4177—-4182,
2000.

13) Nijtmans LG, et al: Impaired ATP synthase assembly associated with a mutation in the human ATP
synthase subunit 6 gene. J Biol Chem 276: 6755-6762, 2001.

14) Geromel V, et al: Superoxide—induced massive apoptosis in cultured skin fibroblasts harboring the
neurogenic ataxia retinitis pigmentosa (NARP) mutation in the ATPase—6 gene of the mitochondrial
DNA. Hum Mol Genet 10: 1221-1228, 2001.

15} Pastores GM, et al: Leigh syndrome and hypertrophic cardiomyopathy in an infant with a mitochon-
drial DNA point mutation (T8993G). Am J Med Genet 50: 265~271, 1994,

16) Santorelli F, et al: Heterogeneous clinical presentation of the mtDNA NARP/T8993G mutation. Neu-
rology 49: 270-273, 1997. ,

17) Lodi R, et al: Brain and muscle energy metabolism studied in vivo by 31P—magnetic resonance spec-
troscopy in NARP syndrome. J Neurol Neurosurg Psychiatry 57 1492-1496, 1994.

—149—



302

I RO FUTRER) SBNEE )
MR X A INF—
Pure mitochondrial myopathy
& HBA  HHEETF
_/

Key words:

1. BiE - R

PR X Fo8F—13, BHEREHE—OEIRE
TAHIPIVNUTREETHS, oI b
YR 7RBEEOCHEREFEIL, HHETE
SEEPALND, T, B, Akl
OFRREHREER, LMEEELEHMOBSEOR
HEAaLALNABlIZE TN, T, HERD
MEERTH Y, oORSFOREEN FTHHA
TAHURELD D, DWICIEEINLETH 2.

IhIFTHEOPDI PIVFYT7TDNADE
EFREIRESH, BICRNAYI—FT5
EIRICIREMNS . o3 bar FY TERE
LRBICALZEREZ2 L o T THRAESREL
o720, MELAS(Z Fz2 > ) 7 DNA3243) &
FILZERTOHED H D hiGHER #HiE
TEOERI L) TFOFTHNTRTT
AI=)YDIREEIZ L B, HEEII FAF-TR
RE¥3 b2 ¥ FY 7 DNADEHAYHMERICH
{E-THEY, I b F)7DNAREDH
MRIZOAERBROBMELBLTEETS
ONIFNF—REL, TOREEEETLHE
Zibh5,

INFTOHMELFLUTIRE LD S,

2. % &
SR BT B EiCERERN, FICE

RIS F8F—, NFOFFAI—, tRNA, cytochrome b

FEREZEZRETICLIVAEH S WA, complex
I(NADH-CoQ reductase), complex Il(succi-
nate—-CoQ reductase), complex III(CoQ~cyto-
chrome c reductase), complex IV{cytochrome
¢ oxidase), complex V(ATP synthesis) %z &D
KBEFABESINRTVS, T TlZidcom-
plex 1, complex II, complex III D/RIEfE DL
HEVWLEINEY, i, BoroBREAOE
BrRBOMELH D, BEEHEEVMETOATD
SEETA T EEbhS, i, BIthEh
DEERIBETCOREOFRRIA LAY, ERE
ERCTORBOSFIIEEETH 5.

3. " i3

£1DXHIL, ThETUOEERLLD
DEHEEL Vo723 b2y FY 7 DNARETFD
REFBESNTVWAE? BEFORER
tRNA & cytochrome b # 2 — F¥ 2 i8I
EhTwvs, tRNAOZERTIHMOI bayF
DT7REEEEFIIZRICEDEQGSHIET
L, BIIEFRERBEREEOETZEL, =
FANXF-HBEORTIC L AHBEEN L OMRERE
YEx6nA, F, cytochrome b DER T
complex Il EAMRIEL % LIERPERT S
Da=-¥ (- T

b3 bay MY 7REELBRIERORE
BPIRZERI Pary FUTOMRE, Mleo
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x£1 HREIFNF-OBETRE

rmutation coding gene inheritance references

Té18C tRNAM maternal 4)
A3243G tRNA v rmaternal 5)
T3250C tRNALUR maternal 6)
A3288G tRNAM @R maternal 7
A3302G tRINAM R maternal 8)
T4409C tRNAM sporadic 9)
G5521A. tRNA™ maternal 10)
A12320G tRINAM e 11)
G14846A cytochrome b sporadic 12)
G15084A cytochrome b sporadic 12)
G15168A cytochrome b sporadic 12)
G15723A | eytochrome b sporadic 12)
G15762A cytochrome b sporadic 13)
C15990T tRNA®ES sporadic 14)
260 bp dup. 15)
{mtDNA302-566)

TNETCIFTIYFY7DNALICAOETRL 1 oOEHOEEND 5.

BHROPEAFOTSFAI-)ICEY, HiET
HMATREI b ary FYT7HFFETSHSITE
RKEET S, s FAAF—HABICEBTL
ZEREI P2V FY) 7DNADEIEIZ0% L EE
EETHH. —H, SHEFMESL) KRICSE
IAERI by F) 7 DNAOEI&RD W
PHEHENEWEETH 2.

SO X H ITHEE I 4 TIIAE IR RAY
CEEIFIVFYTHGAHALTWARELE
ZAohb, B2, B—BECBWTHOHERT
CRERI VOV FYTOEHAENREZoTWS
ZEA, Mgt AW BRI THL )
{27 Twh, single fiber PCR & W/ #&&f
T, cytochrome c oxidase (CCO) {FHEDETA*
FD LN AHEHTIE CCOBERIER O
ek, ZEI bary FY 7oOEERERI
BETHHILEPREINTHDY,

4. &/ RE
THECTEBEFRELLDIIHESITHS

FlizonwT, FLIZRLA

a. BRI

—#I23 P FY 7 DNARBREREET
5% ZORETIRELOL S ITRREE, I
REIOBENH 5.

b. fE &
BEERITI-S0RALBAEL, I barF
VT7TEREECBAHERORBERX—KIZ20
BRURTAZ 0, BRETRENHEY Hil
KF, BEFE2ABERE L, HEHEMLOE
RAEITT 5. BEOHIETOLDLOHP L,
HEAEZE2LERTT560H5. Goto b D
M|E T, PRAEEEYELAEHERE
EhTwa. T2, cytochrome bICERZED
AETI, BEOHEYS, HHETAEALND
REOEFHRED H D

REGESIREE, WECERETHE, MEEEE,
HMMHEE, Teh AL EBORBZOERP D
IPAVEFY TEFEORMOERPZED LN
HIEAIHRR I A F— DB EL L,
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OEZORBREBLHEEIIRIL, 2HT5L
Ehdd. I, o OMOREROERDI
FERICBWTHET 2563 3 5 DEF R
BRABEVLETH S,

c. BEMR

PR 3 8 F — (R OREF R I3 2w
MERE TR O FIE - EVEVBRIECEED
HbibA, BHEROIE - ENE CEBERIE
EThBH MFZLTFr3F—¥CRIRIE
EPLEE AT CHREND L. HERTIEH

EHEOENAR LN EH, HHMEFRER2V.

EREEFA, OER, LEEEFERETR
BEIZALNZ V.

d. BRIERR

o3 by FYTREELAROFATS
h, —RRIZHRBEOXNTE, type 2BARHED
#H, Gomori—trichrome Ff 128V T ragged
—red fiber(RRE) D LR B T & AE .
CCORBIcBITABRETIRDLAE L
BBV, FRTOFRESLE TR RN
i 4 DEISTCHEET S, —F, cytochrome b
HIBCEEFED SR -HETIE CCOFMHR
P TEET, RRELFEDOLNZVWHALEEDS
hTw5b, cytochrome bHIROERDEF T
complex [l D{ETASEDH H LS.

DX TR I A F - TR OFIRE
R w0, BITEREIITOILAERET
Hby, HETHS.

5. ROHf & iEnRHT

BoBES, BHET2EOEIR, HHE
T, BERE, RATLREORKE, LB
- ENE VBERER PSP RYTR
FNF—FRORET L. HERZITV, Go-
mori—trichrome %512 & 5 RRF & #, CCO
L5 CCOFBBNET LS E &
REDI VIV FYT IFNF—OFRERR
RFEEL, LbERRE, BICETRERESR
ENORBRLREETH. ENEEZE, R
Wx, DEBTEE, LBEMZEDIFAF—L
HNOMEROEROBRERIT) T LREETH
5.

BEFREICNTI CIKHEOSWRNAHAE
BERLIRET LY, LT LIeFTEET
BEEPHERENTWEDITTIRERL, tRNAH
BICEAEEXROop b hwHAl, &3 bay
1) 7 DNADOREREYE, REOKREREZRE
TAHZELA,

ESSHNImp AL - LY CEREE S b
Iy FYTIFNF—FEOHGERTEPHES
niidE, o3 F A F—LoENRTEEEED
N5, IbaYEYTIFNRF—LBHERL
b, O PV FUTEBEICALNRLGE
HOREBHROWRELT I LENS L, OB
FEBOEROTE, HFICHEPHLE - E Y
VBEOBERFTREMERORENEDNS.

6. RELTR

oo 3 by Y7 RERE L RRICRAR 2
BEER RN, R MY TREEICBYS
FEIEIR DT E T coenzyme QIO IEEZI & Eh b
A%, LR LLER TCOER2EEEIHRE
ENTwhvy, —FNEYREE LTREHE
¥# 3, coenzyme QL0 & EOBEFEERH
BEREHRLICEETLII L LS.

BRERETEORERAL XS, BEFR, £
TORBILEMCI Y RRS. —RICHRITHRE
LEBELIENGEREOHDETH»EMNT 5.
IHRAE, BRELEOEFMLBEINLTEY,
SHREROZELLH HES.

FULERZ Do THRLERERBELCT, X
FAENCERH LI LR ERDL, BEAT R
Y ZREERETbRRITRER S v RER
BERW-HERNZHIIREMREOERI o
YEYT7TOEEGLBREIZBIRZERI PV
V7 OEEHERY, LHTLBROIMaY
FUTRERRBLZVWZ e LREELE
Z bbb

EhHhY

INTTOREIOMBRIFNF—LER

BhBEFE E LD I TIRERERT
Tl LMORALELELHIHY, HRRE I

AR F-OBWMIIHBNREEZ O L BN 5.
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BOBEROERICES L TEAYBETALE RBoTHlIE EEZONS. T, il

MhobEREDNSL. DACRETEEIHEZ T IR I F 8
WAL LTRNERONE - UVEVRER, T-2RRTAMRLERIOND.
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ELECTRONIC LETTER
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A case of Costello syndrome and glycogen storage

disease type Ili

M Kuaii, K Kurokawa, T Hasegawa, K Oguro, A Saito, T Fukuda, M lto, H Sugie

......... L R T N TR R NN R R h E L L h L

SarssmaaNvvdvbananeastanaananan

J Med Genst 2002,;3%:48 {htip:/ /wewrw.imedgenet.com/cgi /content/ull /39 /2/e8)

e report a 6 year old boy with Costello syndrome and
ngngcu siorage discase type HI. He had a hypogly-
cavmic attack which caused gencralised convulsions
at the age of 3 years, Enzymatic assay showed a deliciency In
debranching enzyme activity. This is the frst reported case of

Costello syndrome complicated by glycogen storape discase.

CASE REPORT

The male patient was born 1o a nont-consanguinesus Japancse
couple, The mother was 28 and the father was 29 years old a1
the time of his birth. The mother had a healthy boy from a
previous pregnancy. A review of the family history was unre-
markable. The pregnancy was uneventful, except for the pres-
cnce of polyhydramuios [rom 27 weeks of gestation. The
paticnt was born by spontancous vaginal delivery at 33 weeks'
gestation with Apgar scores of 6 at one minute and 8 a1 five
minutes. Birth weight was 3622 g (above the 99th centile).
height 46,5 cm {60th centile), and head cirewin{erence 37.0cm
{above the 991h centile), He was noted to have hypotonia,
macrocephaly, a coarse facial appearance, low scl cars with
thick lobes, downward slanting palpebral fissures, epicanthic
folds, depressed nasal bridge, micrognathia, macroglossia,
short nuck, redundant skin on the neck, kyphosis, bell shaped
thorax, widely spaced nipples, Joose skin, deep creases on the
palms and seles, hyperpigmentation of the skin, and sparse
hair. He had poor leeding and failure (o thrive, and his
psychomotor developaient was severcly retarded; be smiled at
11 months, gained head control au 2 years 10 months, amd
crawled at 3 years 8 months. The diagnosis of Cosiello
syndroine was niade at 1 year of age based on the history of
growth failure, psychumotor retardation, and the constella-
tion of phenotypic findings, induding the characierisiic face
and cutis laxa, Al the age of 3 years 4 months e was adimit-
ted 10 hospital because of his first generalised tonic-clonic
convulsion, which was diagnosced as being the resull of severe
hypoglycacmia {blood glucose 0.8 mmol}). He had never been
noticed 1o have any hypoglycacmic symptonis up until then,
His height at that e was 62.3 e (below the 1st centile) and
weight was 4.4 kg (below the 1st centile) {fig 1). He had mod-
crate licpatomegaly, 3 an below the right costal margin, and
blood exaniination showed raised AST (750 1UA), ALT (341
1M, and CK (2763 [/} levels. Serum levels of insulin (<3
mUA}, vortisol {687 nmolA), GH {1996 mgh), TSH (4.11
mU/M), and free thyroxine (116 pmoll) were all normal.
Urinary ketone bedics were positive.  Echocardiography
showed hypertrophic cardiomyopathy with grade 2 mitral
regurgilation. Chromosomal analysis by G banding showed a
rormal 46, XY karyotype. The results of oral glucose tolerance
est and glucagon tolerance test suggested the diagnosiv of
glycogen storage disease (GSD) type 1, according 10 the
method of Fernandes ot ol Then the enzymatic assay showed
a deficiency in debranching enzyme activity (1able 1) and the
diagnosis of GSD 1ype 11 was confirmed. Since then, he has
been successfully managed with cornstareh supplemenmt 10 g
three times a day adided to the usnal twbe [eeding 1o avoid

Figure 1 {A, B} The patient at 3 years 4 menths.

hypoglycacmia. A1 1 month alier the adimission, he had no
hepatomegaly and bloud examination showed ncarly normal
levels of AST (44 1G4}, ALT (58 1U1), and CKK (120 TU). At a
clicck up at 5 vears ! | months, he could sit alone but could not
stand by himsell. He had a happy and sociable personality. No
papilloinata were abserved.

DISCUSSION
Costello syndrome was first seported in 19717 and, since then,
inore than 40 cases have been reported from alt over the world.

www.]rnedgenef.com
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" Table 1 Enzymatic aetivities
Phosphorylase b Phosphorylase Debranchin
“kinaso (nﬁolfmiru’g lnmo%fmirzlf enzyme r:rngol
. Hb) - " mg) glucose/h/mp prot)
Erythrocyles Leucocytes levcocytes
Pakient 89.1 2.2 03
- Mother 534 1.7 6.3
Confrgl  63.9 27 4.1

Our patient has typical features of Costello syndrone includ-
ing growth disturbance, developmental delay, characieristic
face, loose skin, and hypertrophic cardiomyopathy, which is a
common complication of the syndrone.'* There are several
syndromes to consider in the dilferential diagnosis of Costello
syndrome. These include Noonan syndramne, cardiofaciocuta-
neous syndreme, and leprechaunisn.” However, our case could
be distinguished from these disorders by a characteristic pre-
natal and posinaal history and distinctive physical appear-
ance,

Although several patients with Costello syndrome who also
had hypoglycaemia have been seported™* (table 23, the
fundamental cause is not known and no enzymatic delects
have been found. Di Rocco of af reported two patients with
Costello syndrome, one of whom had fasting hypoglycacimia
and postprandial hyperglycacemia when she was 3 years old,
They mentioned that she had ne hyperinsulinacmia and the
binding of insulin to skin fibroblast receplors was nornmat,
Although the Tundamental cause of ihe deterioration of
glucose metabolisnd was not clear, a new nutritional pro-
grainme witl frequent meals and correct caloric intake main-
tained her glycacmic equilibrium.’ Yeikin ¢f af reported a 2)
year old woman with Costelle syndrome who had repeated
hypoglycaemic episodes. Her plasma cortisol tevel was low (77
mnolly and showed insullicient responses 1o both a rapid
ACTH stimulation test and an insulin induced hypoglycacinic
test. Therefore, they speculated that her  hypoglycaviic
episodes might be caused by adrenal insulliciency.” Assadi ef
al" reporied a 14 year old gitl with Costeilo syndrome compli-
cated with hypercalciuria and urolithiasis, and they men-
tioned that she had hypoglycacmia associated with hypo-
thyroidism and hypopituitarisin when she was 11 months old.
They also reported thal her hypoglycaemia responded 10
growth hormone injections,” The other five reported cases
with Iypoglycaemia had ansient neonatal hypoglycaemic
symptoms, probably because of feeding difficuliios” ™™
There has been only one reported case of Costello syndrome
who showed impaired ghacose tolerance.” The patient was a 20
year old svoiman who had acanthosis nigricans and decreased
glucose lerance, However, the fundamental cause of the
inpaired glucose metabolism ways not clear, Considering these
reports, disorders In glucose netabolism observed in these
patients seem to arise from heterogencous causcs, not from a
specific biochemical defect. We showed a deficieney in
debranching enzyme activily in our patient, and the diagnosis
of GSD type 11 was defined. This is the first reported case of
Costello syndrome complicated by glycogen storage discase,

GSD type HI is characterised by a storage of glyecogen of
abnormal structure (limited dextrin in liver and muscle and
is caused by a deliciency in debranching enzyme aciivity.
Clinical manifestations of the discase include licpatonegaly,
muscle weakness, and hypoglycacnia, but no coarse face or
mental retardation,

Patients with Costello syndromse are usually suspected of
having lysosomal storage discase because of their coarse facdal
appearance, Di Rocea ¢f af’ reported two paticnls with Costello
syndrome who showed sialuria, but the fundamental bio-
chemical defect was not elear, No other ¢ase of the syndronie
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Table 2 Reported cases of Costello syndrame with
hypocalycaemia

Ago and choradieristics of hypoglycomia

o _ e

Authors erved ]

Sayefal - Neonatal ransient hypoglycasmia

Di Rocco st of  Fasting hypeglycoemia ot 3 years

Yoshida etof  Neonorl ransient hypoglycoemio :
Yetkin ef of Repaated hypoglycanmin owing lo secondary

odrenal insufficioncy in adolescence

Protesi e/ af®  Neonatal vansient hypoglycoemia

Kesr et of'! Meanatal fransient hypeglycasmio
Johoson e af'* . Neonatal ransient hypoglyeaomia
Assodietel®  Hypoglycaemio ossociated with hypothyroidism

ond hypopituitarism at 11 manths

complicated with any storage discase-like disorders bas been
reported. We have presented here the first case of Cosiello
syndrome  complicated with hypoglycaciia caused by a
specific enzymatic defect i glitcose metabolisin and also witly
definite storage diseasce,

The pathegenesis of Costelio syndreme is as yel unknown
and the inde of inheritance has pot been derermined, Lurie™
sugacsted the possibility of amosomal dmninam de nove
mutations o explain the generally sporadic occurrence of the
syndrome, with germline moszicism Tor these mutations
accounting for famitics with recurrences. This hypothesis s
attractive based on the advanced paternat age (38 years) in the
faniilies analysed by Lurie,” with an average paternal age of
40.3 years in a study by Johnson ¢f af.¥ Advanced paternal age
is a finding in dominant new nwation conditions, with
apparent mutation of the paternal allele.”

Czeizel and Timar™ described a girl with Costello syndrome
whose chromosomal analysis showed a balanced transloca-
tion, 46,XX,1(1;22){q25;1 1}, The case suggests that the locus
for Costello syndrome may be siluated on the long arm of
chromosome | or 22, Svri and Garrett” described a male
patient with Costello syndrome who died aged 33 years with
vestibular schwannoma and cataract.” They supgested that
Costello syndrome might be Tinked to the neurofibromatosis
type 2 gene on chromosome 22412, On the othier hand, GSD
type I follows an autosomal recessive paitern of inherilance,
and Uw responsible debranching enzyme gene is located on
chromosome  1p21.* Ahthough the relativnship between
Costello syndrome and GSD type I i not clear, this case
might encourage examination for GSD in Costello syndrome,
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