
PRIKAZI BOLESNIKA

� 197

DANONOVA BOLEST: PRIKAZ BOLESNIKA  
I PREGLED LITERATURE

Suad�ĆATOVIĆ1,�Petar�OTAŠEVIĆ2

1Opšta�bolnica,�Zdravstveni�centar,�Novi�Pazar;�2Centar�za�kardiovaskularna�istraživawa��
„Dr�A.�D.�Popović”,�Institut�za�kardiovaskularne�bolesti�„Dediwe”,�Beograd

KRATAK SADRŽAJ
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vijemutacijagenazaproteinmembranelizozoma,označenkaoLAMP-2(Lyso so me-As so ci a ted Mem bra ne Pro tein 2).Gensenala
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jebolesniksagenetskidokazanomDanonovombolešćuikardiomiopatijommešovitogtipa,alibezmiopatijeimentalne
retardacije.NaEKGjeuočenatipičnaslikaVolf–Parkinson–Vajtovog(Wolff–Par kin son–Whi te)sindroma,aehokardiograf
skisuutvrđenihipertrofijazidovaiproširewesvihšupqinasrca,uzporemećenusistolnuidijastolnufunkciju.Mu
škipol,ranipočetaksimptoma,značajnahipertrofijamiokardaipreekscitacijakomoraukazujunagenetskuosnovuhi
pertrofičnekardiomiopatije.Terapijskemere,osimtransplantacijesrca,nepopravqajubitnoprognozu.Zatojedinotač
nadijagnozakodbolesnikasahipertrofičnomkardiomiopatijomnepoznatogporeklaomogućujepravilanpristupuleče
wuiadekvatnogenetskosavetovawe.
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UVOD

Mo�le�ku�lar�ne�stu�di�je�u�ko�je�su�ukqu�če�ni�bo�le�sni-
ci�sa�hi�per�tro�fič�nom�kar�di�o�mi�o�pa�ti�jom�(HKM)�su,�
osim�gre�ša�ka�u�ge�ni�ma�za�pro�te�i�ne�sar�ko�me�re,�od�go-
vor�nim�za�kli�nič�ku�sli�ku�pri�mar�ne�HKM�[1],�pre�po-
zna�le�i�dru�ge�gen�ske�raz�lo�ge�ove�bo�le�sti.�Ot�kri�ve�no�
je�da�mu�ta�ci�ja�u�ge�nu�za�je�dan�od�glav�nih�pro�te�i�na�mem-
bra�ne�li�zo�zo�ma,�ozna�če�nom�kao�LAMP-2�(Lyso so me-As-
so ci a ted Mem bra ne Pro tein 2),�iza�zi�va�ne�do�sta�tak�ovog�
pro�te�i�na�[2].�Ne�do�sta�tak�LAMP-2�do�vo�di�do�hi�per�tro-
fi�je�mi�o�ci�ta�i�sti�mu�la�ci�je�na�stan�ka�va�ku�o�la�is�pu�we-
nih�gli�ko�ge�nom�[3-5].�Kli�nič�ka�sli�ka�se�ma�ni�fe�stu-
je�kao�HKM,�mi�o�pa�ti�ja�i�men�tal�na�re�tar�da�ci�ja,�što�
pred�sta�vqa�tri�jas�po�znat�kao�Da�no�no�va�bo�lest�[6].

Kar�di�o�mi�o�pa�ti�ja�se�ja�vqa�kod�svih�bo�le�sni�ka,�u�
naj�ve�ćem�bro�ju�slu�ča�je�va�je�hi�per�tro�fič�na�i�glav�na�je�
od�red�ni�ca�pre�ži�vqa�va�wa�[2,�6].�Mi�o�pa�ti�ja�je�prok�si-
mal�nog�ti�pa�i�uglav�nom�bla�ga,�a,�kao�i�men�tal�na�re�tar-
da�ci�ja,�mo�že�iz�o�sta�ti�[7,�8].�Za�raz�li�ku�od�pri�mar�ne�
HKM,�u�pa�to�hi�sto�lo�škom�na�la�zu�ne�ma�ne�pra�vil�nog�
ras�po�re�da�mi�o�ci�ta�i�in�ter�sti�ci�jal�ne�fi�bro�ze�[3,�5].�
Da�no�no�va�bo�lest�je�ret�ka,�a�pre�no�si�se�do�mi�nant�no�ve-
za�no�za�X�hro�mo�zom�[7].�Gen�za�LAMP-2�se�na�la�zi�na�
Xq24�i�do�sad�je�ot�kri�ve�no�ne�ko�li�ko�raz�li�či�tih�mu�ta-
ci�ja�ko�je�su�od�go�vor�ne�za�ne�do�sta�tak�LAMP-2�[9-12].�
Pret�po�sta�vqa�se�da�je�we�go�va�ulo�ga�u�za�šti�ti�mem-
bra�ne�li�zo�zo�ma�od�pro�te�o�li�tič�kog�dej�stva�en�zi�ma�i�
da�slu�ži�kao�re�cep�tor�za�dru�ge�pro�te�i�ne�ko�ji�se�uno-
se�u�li�zo�zom�[13].
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Bo�le�snik�star�24�go�di�ne�do�la�zi�na�pre�gled�zbog�bla-
gog�za�ma�ra�wa�i�gu�še�wa�pri�na�po�ru,�kao�i�noć�nih�na-
pa�da�gu�še�wa�pra�će�nih�su�vim�ka�šqem.�Te�go�be�ima�po-

sled�wih�se�dam�me�se�ci,�a�do�po�gor�ša�wa�je�do�šlo�pet�
da�na�pre�pre�gle�da.�Zbog�slič�nih�te�go�ba�je�pre�šest�me-
se�ci�u�ino�stran�stvu�de�taq�no�kli�nič�ki�is�pi�ti�van,�a�
uvi�dom�u�me�di�cin�sku�do�ku�men�ta�ci�ju�se�utvr�đu�je�da�
je�ta�da�po�sta�vqe�na�di�jag�no�za�in�su�fi�ci�jen�ci�je�ra�da�
sr�ca�u�sklo�pu�HKM.�Ta�da�je�ta�ko�đe�di�jag�no�sti�ko�van�
Volf–Par�kin�son–Vaj�tov� (Wolff–Par kin son–Whi te – 
WPW)�sin�drom.�Pa�to�hi�sto�lo�škim�i�gen�skim�ana�li-
za�ma�mi�ši�ća�i�je�tre�po�sta�vqe�na�je�di�jag�no�za�Da�no�no-
ve�bo�le�sti.�Pre�če�ti�ri�me�se�ca�bo�le�sni�ku�je�ugra�đen�
DDD�pejs�mej�ker,�za�šta�se�u�me�di�cin�skoj�do�ku�men�ta-
ci�ji�ne�mo�že�na�ći�ob�ja�šwe�we.�Ne�gi�ra�dru�ge�te�go�be�
i�ra�ni�je�bo�le�sti�od�zna�ča�ja.�Je�di�no�je�mu�ško�de�te�u�
po�ro�di�ci�u�ko�joj�su�otac,�maj�ka�i�dve�se�stre�zdra�vi,�a�
dru�gi�čla�no�vi�po�ro�di�ce�ni�su�išli�na�bi�lo�ka�kve�me-
di�cin�ske�pre�gle�de.�Tre�nut�no�se�le�či�be�ta-blo�ka�to�ri-
ma,�in�hi�bi�to�ri�ma�an�gi�o�ten�zin-kon�ver�tu�ju�ćeg�en�zi�ma�
(ACE),�di�u�re�ti�ci�ma�i�oral�nim�an�ti�ko�a�gu�lan�si�ma.

Bo�le�snik�pri�pa�da�III�kla�si pre�ma�NYHA�(New York 
He art As so ci a tion).�Auskul�ta�ci�jom�sr�ca�se�ču�je�3.�i�4.�
sr�ča�ni�ton�i�si�stol�ni�šum�ja�či�ne�3/6�nad�ce�lim�pre-
kor�di�ju�mom,�pun ctum ma xi mum�na�Er�bo�voj�tač�ki.�Krv-
ni�pri�ti�sak�je�110/75�mm Hg,�a�fre�kven�ci�ja�ra�da�sr-
ca�76�ot�ku�ca�ja�u�mi�nu�ti.�Na�plu�ći�ma�obo�stra�no�ba�zal-
no�se�mo�gu�ču�ti�ra�no�in�spi�ri�jum�ski�pu�ko�ti�i�ret�ko�
ni�sko�ton�sko�zvi�žda�we.�Je�tra�se�pi�pa�za�dva�po�preč-
na�pr�sta�pod�de�snim�re�bar�nim�lu�kom�uz�zna�ke�pri�su-
stva�slo�bod�ne�teč�no�sti�u�tr�bu�šnoj�du�pqi.�Na�pot�ko-
le�ni�ca�ma�su�uoče�ni�te�sta�sti�oto�ci.�Osta�li�na�la�zi�
su�ne�u�pa�dqi�vi.

Na�EKG�je�za�be�le�žen�si�nu�sni�ri�tam�fre�kven�ci�je�
od�75�ot�ku�ca�ja�u�mi�nu�ti,�PQ�0,10�ms,�QRS�0,15�ms�sa�
del�ta�ta�la�som�i�po�zi�tiv�nim�sme�rom�R�zup�ca�u�V1-6,�
što�od�go�va�ra�sli�ci�WPW�sin�dro�ma�tip�A.�Eho�kar�di-
o�graf�skim�pre�gle�dom�su�utvr�đe�ne�uve�ća�ne�sve�šu�pqi-
ne�sr�ca�sa�zna�čaj�nom�hi�per�tro�fi�jom�svih�zi�do�va�(Ta-
be�la�1,�Sli�ka�1).�Ni�je�uoče�no�po�me�ra�we�pred�weg�mi-
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tral�nog�li�sti�ća�una�pred.�Glo�bal�na�si�stol�na�funk�ci-
ja�le�ve�ko�mo�re�je�vi�zu�el�no�pro�ce�we�na�na�25-30%.�Za�be-
le�že�na�je�bla�ga�mi�tral�na�i�ume�re�na�do�te�ška�tri�ku-
spid�na�re�gur�gi�ta�ci�ja.�Tran�smi�tral�ni�pro�tok�je�uka-
zi�vao�na�re�strik�tiv�ni�tip�pu�we�wa�le�ve�ko�mo�re.�In-
di�rekt�no�pro�ce�we�ni�pri�ti�sak�u�de�snoj�ko�mo�ri�je�bio�
52�mm Hg.�U�pe�ri�kar�du�i�oba�ple�u�ral�na�pro�sto�ra�uoče-
ni�su�ma�wi�iz�li�vi.

Zbog�ad�mi�ni�stra�tiv�nih�raz�lo�ga,�bo�le�sni�ka�ni�je�bi-
lo�mo�gu�će�upu�ti�ti�na�bol�nič�ko�le�če�we,�ta�ko�da�je�po-
ja�ča�no�pe�ro�ral�no�le�če�we�di�u�re�ti�ci�ma�(uve�de�na�kom-
bi�no�va�na�pri�me�na�fu�ro�se�mi�da�i�spi�ro�no�lak�to�na)�i�
sa�ve�to�va�no�mu�da�se�ja�vi�nad�le�žnom�le�ka�ru.

DISKUSIJA

Da�no�no�va�bo�lest�se�pre�no�si�do�mi�nant�no�ve�za�no�za�
X�hro�mo�zom.�Kod�pri�ka�za�nog�bo�le�sni�ka�ni�je�bi�lo�po-
da�ta�ka�o�even�tu�al�noj�bo�le�sti�maj�ke.�S�ob�zi�rom�na�to�
da�je�u�pi�ta�wu�mla�đa�že�na�(43�go�di�ne),�po�ja�va�simp�to-
ma�sla�bo�sti�sr�ca�ni�je�oba�ve�zna,�jer�je�kar�di�o�mi�o�pa�ti-
ja�kod�že�na�ina�če�bla�ža�i�ka�sni�je�se�ja�vqa�[4].�Mo�gu-
će�je�da�je�inak�ti�va�ci�ja�jed�nog�X�hro�mo�zo�ma�od�go�vor-
na�za�raz�li�čit�kli�nič�ki�tok�bo�le�sti�kod�že�na�i�mu-
ška�ra�ca�[8].�Dru�ga�mo�guć�nost�je��da�je�reč�o�spon�ta�noj�
mu�ta�ci�ji�u�ge�nu�za�LAMP-2.

Kod�pri�ka�za�nog�bo�le�sni�ka�simp�to�mi�sla�bo�sti�sr-
ca�su�po�če�li�da�se�is�po�qa�va�ju�tek�u�23.�go�di�ni,�ali�mo-
že�mo�pret�po�sta�vi�ti�da�je�asimp�to�mat�ski�pe�riod�ve-
ro�vat�no�du�že�tra�jao�bu�du�ći�da�se�kar�di�o�mi�o�pa�ti�ja�
kod�Da�no�no�ve�bo�le�sti�obič�no�ra�ni�je�kli�nič�ki�ma�ni-
fe�stu�je�ne�go�kod�bo�le�sni�ka�sa�mu�ta�ci�jom�ge�na�za�pro-
te�i�ne�sar�ko�me�re�(pri�mar�na�HKM)�ili�ge�na�za�re�gu�la-
tor�nu�γ�pod�je�di�ni�cu�pro�tein-ki�na�ze,�ko�ja�se�ak�ti�vi-
ra�AMP�(pro�tein�ozna�čen�kao�PR KAG-2)�[14,�15].�Na-
i�me,�u�dve�stu�di�je�u�ko�ji�ma�su�is�pi�ti�va�ni�bo�le�sni�ci�
sa�Da�no�no�vom�bo�le�šću�po�če�tak�simp�to�ma�je�bio�od�
10.�me�se�ca�do�19.�go�di�ne,�od�no�sno�od�8.�do�15.�go�di�ne,�
što�je�znat�no�ra�ni�je�ne�go�kod�bo�le�sni�ka�sa�pri�mar-
nom�HKM,�kod�ko�jih�simp�to�mi�po�či�wu�u�pro�se�ku�u�
33.�(±17)�go�di�ni,�ili�kod�bo�le�sni�ka�sa�ne�do�stat�kom�
PR KAG-2,�kod�ko�jih�se�pr�vi�simp�to�mi�obič�no�ja�vqa-
ju�u�31.�(±15)�go�di�ni�[7,�8].

Simp�to�ma�mi�o�pa�ti�je�ni�je�bi�lo.�Mi�o�pa�ti�ja�kod�Da-
no�no�ve�bo�le�sti�je�uglav�nom�bla�ga,�me�đu�tim,�opi�sa�ni�
su�i�slu�ča�je�vi�sa�te�škim�mi�šić�no-kost�nim�simp�to-
mi�ma.�Is�po�qa�va�se�sla�bo�šću�prok�si�mal�nih�mi�ši-
ća�eks�tre�mi�te�ta�i�vra�ta,�a�di�jag�no�sti�ku�je�se�kod�85%�
bo�le�sni�ka�[7].�Ti�pič�no�je�da�se�elek�tro�mi�o�gra�fi�jom�
pro�me�ne�uoča�va�ju�prak�tič�no�kod�svih�bo�le�sni�ka�bez�
ob�zi�ra�na�simp�to�me.

Men�tal�na�re�tar�da�ci�ja�je�uglav�nom�bla�ga�i�utvr�đe-
na�je�kod�70%�bo�le�sni�ka�[7].�Pro�me�ne�u�elek�tro�en�ce-

TABELA 1.EhokardiografskamerewauMmodu.
TABLE 1. Echocardiographic M-mode measurements.

Parametar
Parameter

Normalno
Normal

Izmereno
Measured

Aorta(cm)
Aorta (cm) ≤37 3.13

Levapretkomora(cm)
Left atrium (cm) ≤40 4.25

Levapretkomora/Aorta
Left atrium/Aorta <1.2 1.36

Desnakomora(cm)
Right ventricle (cm) ≤27 3.63

Teledijastolniprečnik
levekomore(cm)
Left ventricle end-diastolic 
diameter (cm)

≤56 6.05

Telesistolniprečnik
levekomore(cm)
Left ventricle end-systolic 
diameter (cm)

≤40 4.92

Teledijastolnivolumen
levekomore(ml)
Left ventricle end-diastolic 
volume (ml)

112±27 183.4

Telesistolnivolumen
levekomore(ml)
Left ventricle end-systolic 
diameter (ml)

35±16 113.9

Udarnivolumen(ml)
Stroke volume (ml)  69.6

Frakcijaskraćewa(%)
Fractional shortening (%) 2842 19

Ejekcionafrakcija(%)
Ejection fraction (%) >60 38

Interventrikularni
septumdijastole(cm)
Interventricular septum  
of diastole (cm)

≤11 1.83

Interventrikularni
septumsistole(cm)
Interventricular septum  
of systole (cm)

≤15 2.39

Zadwiziddijastole(cm)
Posterior wall of diastole (cm) ≤11 1.83

Zadwizidsistole(cm)
Posterior wall of systole (cm) ≤15 2.39

Interventrikularni
septum/zadwizid
Interventricular septum/
Posterior wall

 1.00

Masalevekomore(g)
Left ventricle mass (g) 148±26 578

SLIKA 1.Dvodimenzionalniehokardiogramizparasternalnoguz
dužnogpreseka.Strelicepokazujuminimalniperikardniizliv.
FIGURE 1. Two-dimensional echocardiographic image of the parasternal 
long axis view. Arrows pointing toward minimal pericardial effusion.

RV–desnakomore,Ao–aorta,LA–levapretkomora,LV–levako
mora,IVS–interventrikularniseptum,PW–zadwizid

RV – right ventricle, Ao – aorta, LA – left atrium, LV – left ventricle, IVS – 
interventricular septum, PW – posterior wall



 199

SRPSKIARHIVZACELOKUPNOLEKARSTVO

fa�lo�gra�mu�se�be�le�že�kod�30%�bo�le�sni�ka,�kom�pju�te�ri-
zo�va�na�to�mo�gra�fi�ja�(CT)�i�mag�net�na�re�zo�nan�ci�ja�ne�
ot�kri�va�ju�struk�tur�ne�pro�me�ne,�dok�se�po�zi�tron�skom�
emi�si�o�nom�to�mo�gra�fi�jom�ret�ko�mo�že�pri�ka�za�ti�po-
re�me�ćaj�me�ta�bo�li�zma�glu�ko�ze�u�cen�tral�nom�ner�vnom�
si�ste�mu�[7,�16].

EKG�na�laz�kod�svih�bo�le�sni�ka�sa�Da�no�no�vom�bo�le-
šću�po�ka�zu�je�pa�to�lo�ške�pro�me�ne.�Naj�če�šći�na�laz�je�
sli�ka�pre�eksci�ta�ci�je�ko�mo�ra,�i�to�WPW�sin�dro�ma,�
a�mo�gu�se�uoči�ti�i�di�rekt�ni�zna�ci�hi�per�tro�fi�je�le-
ve�ko�mo�re,�du�bo�ki�ne�ga�tiv�ni�T-ta�la�si,�atri�jum�ska�fi-
bri�la�ci�ja,�ar�te�ri�o�ven�trikularni�blo�ko�vi,�Q�zup�ci�i�
blok�le�ve�gra�ne�Hi�so�vog�(Hiss)�sno�pa�[7,�8].�Či�ni�se�da�
je�pre�eksci�ta�ci�ja�u�sklo�pu�gli�ko�ge�no�za�pre�po�sle�di�ca�
pro�bi�ja�wa�anu lus fi bro sus�hi�per�tro�fi�sa�nim�mi�o�ci�ti-
ma,�ne�go�po�sto�ja�wa�mor�fo�lo�ški�po�seb�nih�ak�ce�sor�nih�
pu�te�va�[17].�Pri�su�stvo�pre�eksci�ta�ci�je�kod�bo�le�sni�ka�
sa�HKM�neo�bja�šwe�nog�po�re�kla�je�po�slu�ži�lo�Ara�du�
(Arad)�i�sa�rad�ni�ci�ma�[8]�kao�osno�va�za�al�go�ri�tam�di-
jag�no�stič�ke�pro�ce�ne�ta�kvih�bo�le�sni�ka�(She�ma�1).

Eho�kar�di�o�graf�ski�na�laz�kod�Da�no�no�ve�bo�le�sti�
naj�če�šće�uka�zu�je�na�HKM�sa�op�struk�ci�jom�izlaznog�
trakta�leve�komore� (LVOT – left ven tri cu lar out flow 
tract)�ili�bez�we�[7,�8,�10].�Re�đe�se�uoča�va�ju�di�la�ta�ci�o-
na�i�kar�di�o�mi�o�pa�ti�ja�me�ša�nog�ti�pa,�kao�što�je�uoče-
no�kod�na�šeg�bo�le�sni�ka�[6,�18].�Hi�per�tro�fi�ja�mi�o�kar-
da�je�kon�cen�trič�na�i�obil�na,�a�pro�seč�na�de�bqi�na�zi-
da�le�ve�ko�mo�re�je�35±15�mm�[8],�što�je�znat�no�vi�še�ne-
go�kod�bo�le�sni�ka�sa�pri�mar�nom�HKM,�kod�ko�jih�je�pro-
seč�na�de�bqi�na�zi�da�le�ve�ko�mo�re�21�mm�[19].�Po�re�me-
ća�ji�rit�ma�kod�ovih�bo�le�sni�ka�su�vr�lo�če�sti,�i�to�pre�
sve�ga�bra�di�kar�di�ja�s�ar�te�ri�o�ventrikularnim�blo�kom�
ili�bez�we�ga,�pa�je�ugrad�wa�stal�nog�elek�tro�sti�mu�la�to-
ra�če�sto�in�di�ko�va�na�[8].�DDD�pejs�mej�ker�se�po�sta�vqa�
i�ra�di�sma�we�wa�op�struk�ci�je�u�iz�la�znom�trak�tu�le�ve�
ko�mo�re,�ka�da�ona�po�sto�ji.�Kod�ovih�bo�le�sni�ka�se�go�to-
vo�uvek�be�le�že�po�vi�še�ni�ni�voi�ala�nin-ami�no�tran-
sfe�ra�ze�i�kre�a�tin-fos�fo�ki�na�ze�[7,�8,�12].

Prog�no�za�Da�no�no�ve�bo�le�sti�je�znat�no�lo�ši�ja�ne�go�
kod�bo�le�sni�ka�sa�mu�ta�ci�jom�ge�na�za�pro�te�i�ne�sar�ko-

SHEMA 1.Algoritamzadijagnostičkuevaluacijuosobasahipertrofijomlevekomorenepoznatogporekla.
SCHEME 1. Algorithm for diagnostic evaluation of persons with unexplained left ventricular hypertrophy.

Neobjašwivahipertrofijalevekomore;
dalipostojipreekscitacijakomora?
Unexplained left ventricular hypertrophy;  

is ventricular preexcitation present?

Analizagenazaproteinesarkomere;
dalipostojimutacija?

Analyzed sarcomere-protein genes; 
is mutation present?

Mladaosoba,muško;
hipertrofijalevekomorenaEKG;
dalijehipertrofijaobilna?

Young, male patient;  
prominent left ventricular voltage;  

massive hypertrophy?

AnalizagenazaPRKAG-2;
daliimamutacije?
Analyzed PRKAG 2; 

is mutation present?

Hipertrofičnakardiomiopatija
Hypertrophic cardiomyopathy

Kardiomiopatijausklopuglikogenoze
Glycogen-associated cardiomyopathy

Danonovabolestsrca
Cardiac Danon’s disease

Razmotritidrugebolestideponovawaglikogena
Consider other glycogen storage diseases

DalisuALTiCKpovišeni?
Measured ALT and CK; elevated?

AnalizagenazaLAMP-2;
dalipostojimutacija?

Analyzed LAMP 2; 
is mutation present?

Da
Yes

Ne
No

Da Yes

Da Yes

Ne No

Da

Yes

Ne
NoNe

No

Da Yes

Da Yes

Ne
No

Ne
No

PRKAG-2–regulacionaγpodjedinicaAMPzavisneproteinki
naze,ALT–alaninaminotransferaza,CK–kreatinfosfokina
za,LAMP-2–proteinmembranelizozoma

PRKAG 2 – the regulatory γ subunit of AMP-activated protein kinase, 
ALT – alanine aminotransferase, CK – creatine phosphokinase, LAMP 
2 – lysosome-associated membrane protein 2
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me�re�(pri�mar�na�HKM)�ili�ge�na�za�PR KAG-2�[14,�19].�
Bo�lest�od�li�ku�ju�br�zo�na�pre�do�va�we�sla�bo�sti�sr�ca�i�
slab�uti�caj�te�ra�pij�skih�me�ra�na�du�go�traj�no�pre�ži�vqa-
va�we�[2].�U�stu�di�ji�Su�gi�ja�(Su gie)�i�sa�rad�ni�ka�[7]�svi�
nad�gle�da�ni�bo�le�sni�ci�su�umr�li�iz�me�đu�12.�i�29.�go�di-
ne,�a�smrt�je�na�stu�pi�la�iz�ne�na�da�ili�je�bi�la�po�sle�di-
ca�ter�mi�nal�ne�sla�bo�sti�sr�ca.�Je�di�no�tran�splan�ta�ci-
ja�sr�ca�obez�be�đu�je�po�voq�ni�ji�tok�i�du�že�pre�ži�vqa-
va�we�bo�le�sni�ka.

ZAKQUČAK

Da�no�no�va�bo�lest�je�te�ška�na�sled�na�bo�lest�de�po�no-
va�wa�gli�ko�ge�na,�či�ju�prog�no�zu�od�re�đu�je�za�hva�će�nost�
sr�ča�nog�mi�ši�ća.�Mu�ški�pol,�ra�ni�po�če�tak�simp�to-
ma,�obil�na�hi�per�tro�fi�ja�mi�o�kar�da,�pre�eksci�ta�ci�ja�i�
vi�so�ki�ni�voi�ala�nin-ami�no�tran�sfe�ra�ze�i�kre�a�tin-
ki�na�ze�mo�gu�uka�za�ti�na�wu.�Raz�li�čit�kli�nič�ki�tok�i�
ne�po�vo�qan�is�hod�u�od�no�su�na�pri�mar�nu�HKM�i�kar-
di�o�mi�o�pa�ti�je�u�sklo�pu�dru�gih�gli�ko�ge�no�za�na�gla�ša-
va�ju�va�žnost�tač�ne�di�jag�no�ze.

LITERATURA

 1. CardioGenomics home page. (Accessed Octob. 14, 2005. at http://
cardiogenomics.med.harvard.edu.)

 2. Nishino I, Fu J, Tanji K, et al. Primary LAMP-2 deficiency causes 
X-linked vacuolar cardiomyopathy and myopathy (Danon disease). 
Nature 2000; 406:906-10.

 3. Usuki F, Takenaga S, Higuchi I, Kashio N, Nakagawa M, Osame 
M. Morphologic findings in biopsied muscle and cultured fibrob-
lasts from a female patient with Danon’s disease (lysosomal glyco-
gen storage disease without acid maltase deficiency). J Neurol Sci 
1994; 127:54-60.

 4. Sugie K, Koori T, Yamamoto A, et al. Characterization of Danon 
disease in male patient and his affected mother. Neuromuscul Dis-
ord 2003; 13:708-11.

 5. Sugie K, Noguchi S, Kozuka Y, et al. Autophagic vacuoles with sar-
colemmal features delineate Danon disease and related myopathies. 
J Neuropathol Exp Neurol 2005; 64(6):513-22.

 6. Danon MJ, Oh SJ, Dimauro S, et al. Lysosomal glycogen storage dis-
ease with normal acid maltase. Neurology 1981;31:51-7.

 7. Sugie K, Yamamoto A, Murayama K, et al. Clinicopathological 
features of genetically confirmed Danon disease. Neurology 2002; 
58:1773-8.

 8. Arad M, Marron BJ, Gorham J, et al. Glycogen storage diseases 
presenting as hypertrophic cardiomyopathy. N Eng J Med 2005; 
352:362-7.

 9. Mattei MG, Matterson J, Chen JW, Williams MA, Fukuda M. Two 
human lysosomal membrane glycoproteins, h-lamp-1 and h-lamp-
2, are encoded by genes localized to chromosome 13q34 and chro-
mosome Xq24-25, respectively. J Biol Chem 1990; 265:7548-51.

 10. Horvath J, Ketelsen UP, Geibel-Zehender A, et al. Identification of 
a novel LAMP 2 mutation responsible for X-chromosomal domi-
nant Danon disease. Neuropediatrics 2003; 34(5):270-3.

 11. Lobrinus JA, Schorderet DF, Payot M, et al. Morphological, clinical, 
and genetic aspects in a family with a novel LAMP-2 gene mutation 
(Danon disease). Neuromuscul Disord 2005; 15:293-8.

 12. Musumeci O, Rodolico C, Nishino I, et al. Asymptomatic hyperCK-
emia in case of Danon disease due to missense mutation in LAMP-
2 gene. Neuromuscul Disord 2005; 15:409-11.

 13. Fukuda M. Biogenesis of the lysosomal membrane. Subcell Bio-
chem 1994; 22:199-230.

 14. Blair E, Redwood C, Ashrafian H, et al. Mutations in the gamma(2) 
subunit of AMP-activated protein kinase cause familial hypertroph-
ic cardiomyopathy: evidence for the central role of energy compro-
mise in disease pathogenesis. Hum Mol Genet 2001; 10:1215-20.

 15. Arad M, Benson DW, Perez-Atayde AR, et al. Constitutively active 
AMP kinase mutations cause glycogen storage disease mimicking 
hypertrophic cardiomyopathy. J Clin Invest 2002; 109:357-62.

 16. Katsumi Y, Fukuyama H, Ogawa M, et al. Cerebral oxygen and 
glucose metabolism in glycogen storage disease with normal acid 
maltase: case reporot. J Neurol Sci 1996; 140:46-52.

 17. Arad M, Moskowitz IP, Patel VV, et al. Transgenic mice overexpress-
ing mutant PRKAG2 define the cause of Wolff-Parkinson-White 
syndrome in glycogen storage cardiomyopathy. Circulation 2003; 
107:2850-6.

 18. Murakami N, Goto YI, Itoh M, et al. Sarcolemmal indentation in 
cardiomyopathy with mental retardation and vacuolar myopathy. 
Neuromuscul Disord 1995; 5:149-55.

 19. Maron BJ. Hypertrophic cardiomyopathy: a systematic review. 
JAMA 2002; 287:1308-20.

ABSTRACT
Danon disease, a rare glycogen storage disease, is a dom-

inant X-linked disorder. It is due to mutation in gene for lys-
osome-associated membrane protein 2 (LAMP 2). The LAMP 
2 gene is located on Xq24, and its mutation causes prima-
ry deficiency of LAMP 2 and myocyte hypertrophy by accu-
mulations of vacuoles containing glycogen. Danon disease 
is clinically characterized by the triad of hypertrophic cardio-
myopathy (HCM), proximal myopathy and mental retardation. 
Myopathy and mental retardation can be absent, and cardio-
myopathy is usually hypertrophic. This is a case report of the 
patient with genetically confirmed Danon disease and mixed 
cardiomyopathy, but without myopathy and mental retarda-
tion. ECG showed typical Wolff-Parkinson-White (WPW) pat-
tern while echocardiography demonstrated hypertrophy and 
dilatation of all cardiac chambers with impaired systolic and 
diastolic function. Male sex, early onset of symptoms, massive 

hypertrophy of the myocardium and ventricular preexcitation 
indicate a genetic basis for HCM. Therapeutic measures, except 
heart transplantation, do not improve prognosis substantially. 
Only an accurate diagnosis in patients with unexplained HCM 
helps in establishing of the appropriate treatment strategies 
and adequate genetic consultation.

Key words: Danon disease; hypertrophic cardiomyopathy; 
preexcitation
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