
5ŠŘƛőƴŞ ǇƻǊǳŎƘȅ ƳŜǘŀōƻƭƛǎƳǳ Ǿ 
ŘŠǘǎƪŞƳ ǾŠƪǳ

Yƭƛƴƛƪŀ ǇŜŘƛŀǘǊƛŜ ŀ ŘŠŘƛőƴȇŎƘ ǇƻǊǳŎƘ ƳŜǘŀōƻƭƛǎƳǳ
мΦ [Şƪŀǌǎƪł Ŧŀƪǳƭǘŀ ¦ƴƛǾŜǊȊƛǘȅ YŀǊƭƻǾȅ ŀ ±ǑŜƻōŜŎƴł ŦŀƪǳƭǘƴƝ 

nemocnice v Praze

¢ƻƳłǑ IƻƴȊƝƪ



5ŠǘǎƪŞ ƭŞƪŀǌǎǘǾƝ -ƻǘłȊƪȅ

V ¢ȅǇȅ ŘŠŘƛőƴƻǎǘƛ ŀ ƎŜƴŜǘƛŎƪŞ ǾȅǑŜǘǌƻǾŀŎƝ ƳŜǘƻŘȅ
V YƻƧŜƴƝ όƪƻƴǘǊŀƛƴŘƛƪŀŎŜύ
V Ikterus dif. dg., ikterus u novorozence
V tƻǊǳŎƘȅ ǾŠŘƻƳƝ difΦ ŘƎΦΣ ƪǌŜőŜ dif. dg. 
V Nemoci jater, hepatopatiedif. dg. 
V IȅǇƻƎƭȅƪŞƳƛŜΣ ǇƻǊǳŎƘȅ acidbazǊƻǾƴƻǾłƘȅΣ ŀŎƛŘƽȊŀ dif. dg. 
V PMR dif. dg. (ƴŜǳǊƻƳŜǘŀōƻƭƛŎƪłproblematika) 
V HepatosplenomegaliedifΦ ŘƎΦΣ ǾŜƭƪŞ ōǌƛŎƘƻ dif. dg.
V Myopatie, hypotonie, difΦ ŘƎΦΣ Ƴŀƭȇ ǾȊǊǻǎǘ dif. dg. 
V Myokarditidy a kardiomyopatie
V IȅǇƻǾƛǘŀƳƛƴƽȊȅ Ǿ ŘŠǘǎƪŞƳ ǾŠƪǳ

5ŠŘƛőƴŞ ǇƻǊǳŎƘȅ ƳŜǘŀōƻƭƛǎƳǳ ό5taύ ŀƳƛƴƻƪȅǎŜƭƛƴ
5ta ƭƛǇƛŘǻ
5ta ǎŀŎƘŀǊƛŘǻ
5ta ǎ ŀƪǳǘƴƝƳƛΣ ȌƛǾƻǘ ƻƘǊƻȌǳƧƝŎƝƳƛ ǇǊƻƧŜǾȅ
bƻǾƻǊƻȊŜƴŜŎƪȇ ǎŎǊŜŜƴƛƴƎ
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DMPςǾȇǾƻƧ ŘƛŀƎƴƻǎǘƛƪȅ ŀ ƭŞőōȅ



5ŠŘƛőƴŞ ƳŜǘŀōƻƭƛŎƪŞ ǇƻǊǳŎƘȅ

±ȊłŎƴŞ nemoci
όǾȇǎƪȅǘ ғмΥнлллύ

ǾȊłŎƴŞ
nemoci

DMP

Å/Ŏŀ мфлл ƴƻǎƻƭƻƎƛŎƪȇŎƘ ƧŜŘƴƻǘŜƪ 

Å5atҐŎŎŀ мκп ǾȊłŎƴȇŎƘ ƴŜƳƻŎƝ

Å{ƻǳƘǊƴƴȇ Ǿȇǎƪȅǘ ƴŜƧƳŞƴŠ мΥрлл

ÅIŜǘŜǊƻƎŜƴƴƝ ƪƭƛƴƛŎƪŞ ǇǊƻƧŜǾȅ-
5at ǎŜ ǾȅǎƪȅǘǳƧƝ ǾŜ ǾǑŜŎƘ 
ƻōƻǊŜŎƘ ƳŜŘƛŎƝƴȅ

Å± ƻōǾƻŘǳ ƪŀȌŘŞƘƻ ǇǊŀƪǘƛŎƪŞƘƻ 
ƭŞƪŀǌŜ Ƨǎƻǳ ƴŜƧƳŞƴŠ м-2 pacienti 
s DMP

Å/Ŏŀ нл҈ ƴŜƳƻŎƝ ƧŜ ƭŞőƛǘŜƭƴȇŎƘ 
όҔмлл ƴŜƳƻŎƝ ŘƻōǌŜ ƭŞőƛǘŜƭƴȇŎƘύ

błǊƻŘƴƝ ǎǘǊŀǘŜƎƛŜ ǇǊƻ ǾȊłŎƴł 
ƻƴŜƳƻŎƴŠƴƝ ƴŀ ƭŞǘŀ нлмл-2020 
όǳǎƴŜǎŜƴƝ ǾƭłŘȅ 2w őΦ псс ȊŜ ŘƴŜ 
14.6.2010) 



bƻǾŠ ŘƛŀƎƴƻǎǘƛƪƻǾłƴƝ ǇŀŎƛŜƴǘƛ ǎ5ta ƴŀ YƭƛƴƛŎŜ ǇŜŘƛŀǘǊƛŜ ŀ ŘŠŘƛőƴȇŎƘ ǇƻǊǳŎƘ ƳŜǘŀōƻƭƛǎƳǳ 
мΦ [C ¦Y ŀ ±Cb όƴҐтнлύ Ǿ ƻōŘƻōƝ ƭŜŘŜƴ нлнлςȊłǌƝ нлнпΦ 



http://img.medscape.com/pi/emed/ckb/pediatrics_genetics/941088-943343-507.jpg

ǎǇŜŎƛŦƛŎƪŞ ƴŜǎǇŜŎƛŦƛŎƪŞ

bŀǇǌΦ leukoencefalopatie

bŀǇǌΦ ŘȅǎƳƻǊŦƛŜ

bŀǇǌΦ ǇƻǊǳŎƘŀ 
ǊǻǎǘǳκƴŜǇǊƻǎǇƝǾłƴƝ

bŀǇǌΦ  taw

YƭƛƴƛŎƪŞ ǇǌƝȊƴŀƪȅΥ ƴŜǎǇŜŎƛŦƛŎƪŞ ҔҔ ǎǇŜŎƛŦƛŎƪŞ

bŀǇǌΦ hepatosplenomegalie



vedl.produktǎǳōǎǘǊłǘ

prekursor

ƘǊƻƳŀŘŠƴƝ ǎǳōǎǘǊłǘǻ

produkt

ƛƴǘƻȄƛƪŀőƴƝ ƻƴŜƳƻŎƴŠƴƝ
όƻǊƎŀƴƛŎƪŞ acidurie, 

ǇƻǊǳŎƘȅ Ŏȅƪƭǳ ƳƻőƻǾƛƴȅύ

ǎǘǌłŘŀǾŞ ƻƴŜƳƻŎƴŠƴƝ 
(ƭȅǎƻǎƻƳłƭƴƝporuchy)

tŀǘƻŦȅȊƛƻƭƻƎƛŜ ƳŜǘŀōƻƭƛǘǻ ǳ 5ta



ŎƘȅōŠƴƝ ǇǊƻŘǳƪǘǳ

produkt

ŜƴŜǊƎŜǘƛŎƪŞ ǎŜƭƘłƴƝ ōǳƶƪȅ
όƳƛǘƻŎƘƻƴŘǊƛłƭƴƝ ƴŜƳƻŎƛύ

signalizace a transport
(poruchy glykosylace)

tŀǘƻŦȅȊƛƻƭƻƎƛŜ ƳŜǘŀōƻƭƛǘǻ ǳ 5ta



5ŠŘƛőƴƻǎǘ 5ta

IƻƴȊƝƪ ¢ ŀ ½ŜƳŀƴ WΦ όнлнмύ 
5Šǘǎƪł bŜǳǊƻƭƻƎƛŜΣ Galen

CF, CAH

ACH, HeFH

Hemofilie, DMD/BMD
XLH (PHEX)

*ǇǎŜǳŘƻŀǳǘƻǎƻƳłƭƴƝ
ŘŠŘƛőƴƻǎǘ
SHOX - dyschondrosteosis



aƛǘƻŎƘƻƴŘǊƛłƭƴƝ ǎƝǙ

MitotrackerςƪƻƴŦƻƪłƭƴƝ ƳƛƪǊƻǎƪƻǇƛŜΣ aƎǊΦ 5ŀƶƘŜƭƻǾǎƪłΣ Yt5at

aŠǌƝǘƪƻ нл ǳƳ

ƻŘǇƻǾƝŘł
Carl Bedna 1898
mitosςǾƭłƪƴƻ
chondros- granule 



{ȅǎǘŞƳ ƻȄƛŘŀǘƛǾƴƝ ŦƻǎŦƻǊȅƭŀŎŜ

Vercellinoand Sazanov(2022) Nature

Hocket al. (2020) BiochemJ



aƛǘƻŎƘƻƴŘǊƛłƭƴƝ 5b!
Å16,5 kbp

Åот ƎŜƴǻΥ 

Å13x podjednotky 
ƪƻƳǇƭŜȄǻ h·tIh{

ÅннȄ ƳƛǘƻŎƘƻƴŘǊƛłƭƴƝ 
tRNAs

ÅнȄ ƳƛǘƻŎƘƻƴŘǊƛłƭƴƝ rRNA

ÅƻŘƭƛǑƴƻǎǘƛ Ǿ ƎŜƴŜǘƛŎƪŞƳ ƪƽŘǳ

ÅƴŜƧǎƻǳ ƪƭŀǎƛŎƪŞ ƛƴǘǊƻƴȅΣ 
őłǎǘŜőƴȇ ǇǌŜƪǊȅǾ ƎŜƴǻ

ÅǊŜǇƭƛƪŀŎŜ ƴŜƴƝ 
ǎȅƴŎƘǊƻƴƛȊƻǾŀƴł ǎ ōǳƴŠőƴȇƳ 
cyklem

(upraveno podle Penman SLet al. 
Biochem Soc Trans. 2020)



wƻȊŘƝƭƴł ŘŠŘƛőƴƻǎǘ mtDNA

ÅaŀǘŜǊƴłƭƴƝŘŠŘƛőƴƻǎǘ

Å1 000 ςмл ллл ƪƻǇƛƝ Ǿ ōǳƶŎŜ - rŜǇƭƛƪŀőƴƝ 
segregace

ÅHomoplazmiea heteroplazmie

ÅDŜƴŜǘƛŎƪȇ bottleneck



Rodokmen rodiny se 
syndromem MELAS 
ƴŀ ǇƻŘƪƭŀŘŠ 

m.3243A>G v MTTL1

{ǘǳǇƴŠ ǑŜŘƛ ςǘƝȌŜ ƻƴŜƳƻŎƴŠƴƝ
% heteroplazmiev krvi
% heteroplazmie ve svalu -őŜǊǾŜƴŠ

aƛǘƻŎƘƻƴŘǊƛłƭƴƝ ŘŠŘƛőƴƻǎǘ

*ǾŜ ǎǇŜǊƳƛƝŎƘ ǇǌƝǘƻƳƴƻ ǇƻǳȊŜ 
ƳƛƴƛƳłƭƴƝ ƳƴƻȌǎǘǾƝ mtDNA
*ǎŜƭŜƪǘƛǾƴƝ ŘŜǎǘǊǳƪŎŜ ǇŀǘŜǊƴłƭƴƝŎƘ
ǎǇŜǊƳƛƝ ǇƻƳƻŎƝ ŜƴŘƻƴǳƪƭŜłȊȅ D



ÅHomoplazmie:ǾǑŜŎƘƴȅ ƳƻƭŜƪǳƭȅ 
mtDNAƧǎƻǳ ǎǘŜƧƴŞ όǘȊƴΦ ǾǑŜŎƘƴȅ 
ƳǳǘƻǾŀƴŞ ƴŜōƻ ǾǑŜŎƘƴȅ ƴŜƳǳǘƻǾŀƴŞύ 

ÅHeteroplazmie:ǎƳŠǎ ƳǳǘƻǾŀƴȇŎƘ ŀ 
ȊŘǊŀǾȇŎƘ ƳƛǘƻŎƘƻƴŘǊƛƝ

ÅtǊłƘ ǇǊƻ ƳŀƴƛŦŜǎǘŀŎƛ ƻƴŜƳƻŎƴŠƴƝΣ ǘȊǾΦ 
triggerpoint, je asi 60 ς70% 
ƳǳǘƻǾŀƴȇŎƘ ƳƻƭŜƪǳƭΦ

ÅALE!

ÅaŠƴƭƛǾł heteroplazmieǾ ǇǊǻōŠƘǳ 
ȌƛǾƻǘŀ

ÅbŀǇǊƻǎǘł ǾŠǘǑƛƴŀ ǇŀŎƛŜƴǘǻ ǎ [Ihb ƧŜ 
ƘƻƳƻǇƭŀȊƳƛŎƪȇŎƘ!

ÅbŜǵǇƭƴł ǇŜƴŜǘǊŀƴŎŜ όƛ Ǿ ƧŜŘƴŞ ǊƻŘƛƴŠύ
www.pinterest.com 

Sciencescienceeverwhere.wordpress.ocm

Homoplazmiea heteroplazmie



tǊŀƘƻǾł ƘȅǇƻǘŞȊŀ ςm.8993T>C

(upraveno podle Bakareet al. 2021)



2ŀǎƻǾłosa ȊƴłȊƻǊƶǳƧƝŎƝǇƻǎǘǳǇƴȇǾȇǎƪȅǘƧŜŘƴƻǘƭƛǾȇŎƘǎȅƳǇǘƻƳǻǘȅǇƛŎƪȇŎƘpro
syndrom MELAS u chlapce s ǇǊŜǾŀƭŜƴǘƴƝƳǳǘŀŎƝm.3243A>G s hladinou
heteroplazmie78%vesvalu,57%v krvi a 70%veǾƭŀǎƻǾȇŎƘfolikulech.



Pokles hladiny m.3243A>G v krvi

(upraveno podle Grady  et al. 2018)



Shoubridgeand Wai(2007) CurrTop DevBiol

aƛǘƻŎƘƻƴŘǊƛłƭƴƝ bottleneck

(upraveno podle McCormick EMet al. Curr Genet Med Rep. 2018)



Poruchy metabolismu 
aminokyselin
Ҕмор ƭƛŘǎƪȇŎƘ ƎŜƴŜǘƛŎƪȇŎƘ ƴŜƳƻŎƝΣ 
ƴŀ Yt5ta ŘƎΦ Ҕмрлл ǇŀŎƛŜƴǘǻ



VFenylketonurie, ƘȅǇŜǊŦŜƴȅƭŀƭŀƴƛƴŞƳƛŜ

V¢ȅǊƻǎƛƴŞƳƛŜtyp 1

VHomocystinurie

def. B12, ŦƻƭłǘǳΣ ƪƭŀǎƛŎƪł homocystinurie

VtƻǊǳŎƘȅ Ŏȅƪƭǳ ƳƻőƻǾƛƴȅ

YǘŜǊł ƻƴŜƳƻŎƴŠƴƝΚ



Fenylketonurie (PKU)

Å{ǳŎƘŞ ƪǊŜǾƴƝ ƪŀǇƪȅ
ÅBeta-2-thienylalanin v mediu-
ƛƴƘƛōƛǘƻǊ Ǌǻǎǘǳ  B. subtillis

Å½ǾȇǑŜƴȇ PheǳƳƻȌƶǳƧŜ Ǌǻǎǘ 
ōŀƪǘŜǊƛƝ

http://pkuworld.org/home/docs/history/guthrie200.jpg

Prof. Robert Guthrie1916-1995
Pediatrics1963

pacient

Woolf, PhD

prof.Bickel

Lofenalac

®

NS -мфсоΣ мфтр 2w19581934
!ǎōƧǄǊƴCǄƭƭƛƴƎ

Imbecilitas
fenylpyruvica

prof.Penrose



η ǇǊƻƎǊŜǎƛǾƴƝ ŀ ƛǊǊŜǾŜǊȊƛōƛƭƴƝƴŜǳǊƻƭƻƎƛŎƪŞ 

ǇƻǑƪƻȊŜƴƝ ǎ ǊƻȊǾƻƧŜƳ Ǿ őŀǎƴŞƳ ŘŠǘǎǘǾƝ

η ǎǘǌŜŘƴƝ ǇƻǊǳŎƘŀ ǾȇǾƻƧŜ ƛƴǘŜƭŜƪǘǳ όLv ор-49)

η ƳƛƪǊƻŎŜŦŀƭƛŜ

η ǎǇŀǎǘƛŎƛǘŀΣ ƘȅǇŜǊǘƻƴƛŜ hyperreflexie

η ŜȄǘǊŀǇȅǊŀƳƛŘƻǾŞǇǌƝȊƴŀƪȅ

η ǇƻǊǳŎƘȅ ŎƘǻȊŜ

www.phedup.co.uk

www.dshs.state.tx.us

PKU ςƪƭƛƴƛŎƪŞ ǇǊƻƧŜǾȅ L



η ȊŀǘǳŎƘƭȇ ȊłǇŀŎƘ Ƴƻőƛ

η ŜƪȊŞƳ

η ǌƝŘƪŞΣ ǎǾŠǘƭŞ Ǿƭŀǎȅ

η Ҩ ǇƛƎƳŜƴǘŀŎŜ ŘǳƘƻǾƪȅ                                          όǎǾŠǘƭƻǇƭŀŎƘƻǎǘύ

η ƴƝȊƪȇ ǾȊǊǻǎǘ

www.slideshare.net
www.faculty.ksu.edu.sa,
www.pkuacademy.org

PKU ςƪƭƛƴƛŎƪŞ ǇǊƻƧŜǾȅ LL



PKU - etiopatogeneze



PKU ςƭŞőōŀ
Tolerance fenylalaninu za den 10-20mg/kg/den
ǎǘǊƻǇ Ǿ ŘƻǎǇŠƭŞƳ ǾŠƪǳ слл-900mg/den

aŀǘŜǌǎƪŞ ƳƭŞƪƻ ŦŜƴȅƭŀƭŀƴƛƴ пл-47mg/100ml; 
мллƳƎ ŦŜƴȅƭŀƭŀƴƛƴǳ ƧŜ Ǿ ŎŎŀ нΣрƎ ōƝƭƪƻǾƛƴ

vŊk 

(roky)

doporuļen§ hladina Phe 

(Õmol/l)

frekvence

monitorov§n² 

hladin

0ï1 100ï240 1x tĨdnŊ

1ï3 100ï240 2x mŊs²ļnŊ

4ï6 100ï360 1x mŊs²ļnŊ

7ï10 100ï480 4x roļnŊ

11ï18 100ï600 4-6x roļnŊ

muģi 100ï700 2x roļnŊ

ģeny pŚed 

graviditou 
100ï600 4x roļnŊ

gravidita 100ï240 1x tĨdnŊ

ģeny po 

graviditŊ
100ï700 3x roļnŊ



PKU ςƭŞőōŀ
Potravina

100 g

B

g

T

g

C

g

Energie

kcal

Fenylalanin

mg

Methionin

mg

sĨr Eidam (45 % tuku)26 26 1,0 343 1370 614

ļoļka 24,3 1,2 60,3 319 1261 187

hovŊz² maso 22,3 1,3 - 101 912 613

kuŚe 20,5 6 - 136 852 573

vepŚov® maso 22,8 3,8 - 125 819 587

vejce 12,5 11 0,9 151 728 403

rohl²k 11,4 1,4 73,1 351 518 163

rĨģe 6,9 0,7 79,5 349 350 137

oplatky Kolon§da5,4 15,0 75,5 449 220 40

ml®ko kravsk® (plnotuļn®)3,3 3,5 4,8 63 145 73

brambory 2,8 0,2 20 98 86 25

ml®ko ģensk® 1,2 3,1 7 67 47 22

grapefruit 0,6 0,2 10 40 16 6

jablko 0,3 0,4 15 57 15 4

pomeranļ 0,7 0,2 20 84 12 3



PKU ςǇǊƻƎƴƽȊŀ
~Ǉŀǘƴł ŀŘƘŜǊŜƴŎŜ ƪ ƭŞőōŠ
Å®DQ/IQ 
Å¢ǊŜƳƻǊΣ ȌƛǾŞ ǊŜŦƭŜȄȅ
ÅHyperaktivita, temper tantrums, ¬anxieta
ÅtǌƝȊƴŀƪȅ ŘŜǇǊŜǎŜΣ ƴƝȊƪŞ ǎŜōŜǾŠŘƻƳƝ

Villasanaet al., 1989 Ourcase

White matter abnormalities



ÅƻŘ оa ǾŠƪǳ
ÅǾȊŜŘƳǳǘŞ ōǌƝǑƪƻ
Åhepatomegalie
Åascites
ÅǊŀŎƘƛǘƛŎƪȇ ǊǻȌŜƴŜŎ
ÅƪǌƛǾƛŎŜ ƴŀ Rtg

сa ŎƘƭŀǇŜŎ Ǉǌƛ 
ǎǘŀƴƻǾŜƴƝ ŘƛŀƎƴƽȊȅ

Tyrosinemie1. typu



Tyrosinemie1. typu



Tyrosinemietyp 1
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aŜǘŀōƻƭƛǎƳǳǎ ǎƛǊƴȇŎƘ ǎƭƻǳőŜƴƛƴ Ǿ ǇǌƝǊƻŘŠ



tŀǘƻŦȅȊƛƻƭƻƎƛŜ ǇƻǊǳŎƘ ǎƛǊƴȇŎƘ amk



Transport B12 

1. tǌƝƧŜƳ .мн Ȋ ǇƻǘǊŀǾȅ ŀ ǇǊƻŘǳƪŎŜ w-proteinu 
(holoHCύ ǾŜ ǎƭƛƴłŎƘΦ

2. .мн ǎŜ ǾłȌŜ ƴŀ w-protein a putuje do duodena.
3. ± ŀƭƪŀƭƛŎƪŞƳ ǇǊƻǎǘǌŜŘƝ ŘǳƻŘŜƴŀ ŘƻŎƘłȊƝ ƪ 
ǑǘŠǇŜƴƝ w-ǇǊƻǘŜƛƴǳ ŀ .мн ƧŜ ǳǾƻƭƴŠƴΦ

4. .мн ǎŜ Ǿ ŘǳƻŘŜƴǳ ǾłȌŜ ƴŀ LC ǇǊƻŘǳƪƻǾŀƴȇ 
ȌŀƭǳŘŜőƴƝƳƛ ǇŀǊƛŜǘłƭƴƝƳƛ ōǳƶƪŀƳƛΦ YƻƳǇƭŜȄ 
ƴłǎƭŜŘƴŠ ǇǳǘǳƧŜ Řƻ ǘŜǊƳƛƴłƭƴƝƘƻ ƛƭŜŀΦ

5. Vazba komplexu Clb-IF na receptor cubamv 
ǘŜǊƳƛƴłƭƴƝƳ ƛƭŜǳΦ

6. tǌŜǎǘǳǇ CblŘƻ ƪǊǾŜΣ ƪŘŜ ǎŜ ǾłȌŜ ƴŀ 
holotranskobalamin(holoTC) a holohaptokorin
(holoHC).

tǌŜƪǊŜǎƭŜƴƻ ŀ ǳǇǊŀǾŜƴƻ ǇƻŘƭŜ ObeidR. Vitamin B12: Advancesand InsightsΤ ǾȅǘǾƻǌŜƴƻ Ǿ BioRender. 



bƛǘǊƻōǳƴŠőƴȇ ƳŜǘŀōƻƭƛǎƳǳǎ .мн 

Å/ŜƭƪƻǾŠ мп ǊǻȊƴȇŎƘ ǇǊƻǘŜƛƴǻ ǎŜ 
ǇƻŘƝƭƝ ƴŀ ƛƴǘǊŀŎŜƭǳƭłǊƴƝƳ 
processinguCbl.

Å5ŜŦŜƪǘȅ Ǿ ƧŜŘƴƻǘƭƛǾȇŎƘ ƎŜƴŜŎƘ 
ǎŜ ǇǊƻƧŜǾǳƧƝ Ƨŀƪƻ ƛȊƻƭƻǾŀƴł 
homocystinurieΣ ƛȊƻƭƻǾŀƴł 
MMAurieΣ ƴŜōƻ ƪƻƳōƛƴƻǾŀƴł 
homocystinurie/MMAurie.

Å5ƻǎǳŘ ƴŜƴƝ ƻōƧŀǎƴŠƴƻ Ŏƻ 
ǊƻȊƘƻŘǳƧŜ ƻ ǎƳŠǊƻǾłƴƝ Cbl
ǇƻƳƻŎƝ ǇǊƻǘŜƛƴǳ CblDǎƳŠǌŜƳ
Řƻ ƳƛǘƻŎƘƻƴŘǊƛłƭƴƝ ŘǊłƘȅ ƴŜōƻ 
ŎȅǘƻƭŀǎƳŀǘƛŎƪŞ.

tǌŜƪǊŜǎƭŜƴƻ ŀ ǳǇǊŀǾŜƴƻ ǇƻŘƭŜ ObeidR. Vitamin B12: Advancesand Insightsa SaudubrayJ.-M.: InbornMetabolicDiseasesΤ ǾȅǘǾƻǌŜƴƻ Ǿ BioRender. 
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YƭƛƴƛŎƪŞ ǇǊƻƧŜǾȅ ŘŜŦƛŎƛǘǳ .мн

ÅKohorta 40 CblŘŜŦƛŎƛŜƴǘƴƝŎƘ 
ƪƻƧŜƴŎǻ ŀ ōŀǘƻƭŀǘ Ǿ ǊƻȊƳŜȊƝ 
(2002-нллсύΣ Ȋ ǘƻƘƻ мт ǘŠȌƪȇ 
ŘŜŦƛŎƛǘ ŀ но ƭŜƘƪȇ ŘŜŦƛŎƛǘΦ

ÅbŜƧőŀǎǘŠƧǑƝ ǇǌƝȊƴŀƪȅΥ 
ƴŜǇǊƻǎǇƝǾłƴƝ όпу҈ύΣ ƻŘƳƝǘŀƴƝ 
ƪƻƧŜƴƝκƧƝŘƭŀ όнл҈ύΣ ȊǾǊŀŎŜƴƝ 
(20%), hypotonie (40%), 
ƳƛƪǊƻŎŜŦŀƭƛŜ όно҈ύΣ ƻǇƻȌŘŠƴƝ 
PMV (38%), regrese PMV 
(28%), anemie 63% 
όƳŜƎŀƭƻōƭŀǎǘƻǾł ну҈ύ

ÅhŘ Řƻōȅ ǇǳōƭƛƪŀŎŜ ŘŀƭǑƝŎƘ Ҕол 
ŘŠǘƝ ǎŜȊłǾŀȌƴȇƳ ŘŜŦƛŎƛǘŜƳ ƴŀ 
KPDPM 1. LF UK a VFN!



YƭƛƴƛŎƪŞ ǇǊƻƧŜǾȅ ŘŜŦƛŎƛǘǳ .мн -ŘƻǇƻǊǳőŜƴƝ

YƭƛƴƛŎƪȇ ǇǌƝȊƴŀƪ½ŀǎǘƻǳǇŜƴƝ
bŜǇǊƻǎǇƝǾłƴƝ15/17

hŘƳƝǘłƴƝ ƪƻƧŜƴƝ/ƧƝŘƭŀ10/17

½ǾǊŀŎŜƴƝ 4/17

Apatie 12/17

hǇƻȌŘŠƴƝ PMV 15/17

Regres PMV 12/17

Hypotonie 16/17

Mikrocefalie 9/17

Epilepsie 2/17

Porucha hybnosti 3/17

ÅtŀŎƛŜƴǘƛ ǎ ǘŠȌƪȇƳ ŘŜŦƛŎƛǘŜƳ

YŀȌŘŞ ƪƻƧŜƴŞ ŘƝǘŠ 
ǇǌŜŘ ȊŀǾŜŘŜƴƝƳ 
ǇǌƝƪǊƳǻ ǎ 
ƴŜǇǊƻǎǇƝǾłƴƝƳΣ 
ƻǇƻȌŘŠƴƝƳ ta± 
ƴŜōƻ ƘȅǇƻǘƻƴƛƝ ōȅ Ǿ 
ǊłƳŎƛ dif. dg. procesu 
ƳŠƭƻ ƳƝǘ ǾȅǑŜǘǌŜƴ 
metabolismus B12!



ÅǾȇǎƪȅǘ мΥмΦулл-1:900.000

ÅƪƭŀǎƛŎƪŞ ŀ ƳƝǊƴŞ ŦƻǊƳȅ όŘƭŜ ǊŜǎǇƻƴȊƛǾƛǘȅ ƴŀ 
ǇƻŘłƴƝ ǇȅǊƛŘƻȄƛƴǳΤ ƴƻƴ-ǊŜǎǇƻƴŘŜǌƛŀȌ ŜȄǘǊŞƳƴƝ 
ǊŜǎǇƻƴŘŜǌƛ)

ÅǘǊƛłŘŀ ǇƻǎǘƛȌŜƴƝ

Åpojivo

ÅHemokoagulace

ÅCNS

Å¬¬tHcy, Met a ®cystathionin

ÅǾőŀǎƴł ŘƛŀƎƴƻǎǘƛƪŀ ƳƻȌƴłΥ ƴƻǾƻǊƻȊŜƴŜŎƪȇ 
ǎŎǊŜŜƴƛƴƎ όмр ȊŜƳƝ 9¦ύ

ÅƭŞőōŀΥ ŘƛŜǘŀ ǎ ƴƝȊƪȇƳ aŜǘΣ ǇȅǊƛŘƻȄƛƴ Ƨŀƪƻ 
chaperonΣ ōŜǘŀƛƴ ǇǊƻ ȊǾȇǑŜƴƝ remethylace

Def. cystathioninbeta-ǎȅƴǘƘłȊȅ(CBS)



¢ȅǇƛŎƪŞ ƪƭƛƴƛŎƪŞ ƴłƭŜȊȅ ǳ ŘŜŦƛŎƛǘǳ /.{



Å42g.t, PH 3600g, kojen 6T 
Åod 7T Beba1 
ÅƻŘ сa ǇǌƝƪǊƳȅ όƻŘƳƝǘŀƭΣ ŘłƭŜ ŎŎŀ млƎ ƳŀǎŀκŘŜƴύ

hŘ с a ƳŞƴŠ ŀƪǘƛǾƴƝΣ ƴŜŎƘǳǘŜƴǎǘǾƝΣ ǳōǊŀƭ рллƎ -ōŜȊ ǾȅǑŜǘǌŜƴƝ

ƻŘ тa tǊƛōƛƴłőŜƪ

ǇǌŜŘ уa ǾŠƪǳ όǾłƘŀ тΣу ƪƎύ
rozvoj apatie, hypotonie, 
ŜŘŞƳ ƳƻȊƪǳΣ ŜǇƛƭŜǇǎƛŜ

ALT 4,73, AST 4,1 mmol/l (<0,6)
Amoniak396 mmol/l (<60)

tƻǊǳŎƘȅ Ŏȅƪƭǳ ƳƻőƻǾƛƴȅό¦/5ύ





Poruchy 
ƳŜǘŀōƻƭƛǎƳǳ ƭƛǇƛŘǻ

Ҕнмл ƭƛŘǎƪȇŎƘ ƎŜƴŜǘƛŎƪȇŎƘ ƴŜƳƻŎƝΣ
ƴŀ Yt5ta ŘƎΦ Ҕммлл ǇŀŎƛŜƴǘǻ



VtƻǊǳŎƘȅ ƳŜǘŀōƻƭƛǎƳǳ ƭƛǇƻǇǊƻǘŜƛƴǻ

VPoruchy oxidace MK 

VtŜǊƻȄƛǎƻƳłƭƴƝƻƴŜƳƻŎƴŠƴƝ

VtƻǊǳŎƘȅ ǎȅƴǘŞȊȅ ŎƘƻƭŜǎǘŜǊƻƭǳ

VNemoci s ƭȅǎƻǎƻƳłƭƴƝŀƪǳƳǳƭŀŎƝ ŎƘƻƭŜǎǘŜǊƻƭǳ 

a ǎŦƛƴƎƻƭƛǇƛŘƽȊȅ

YǘŜǊł ƻƴŜƳƻŎƴŠƴƝΚ



DyslipidemieςŀōƴƻǊƳƴƝ ƪƻƴŎŜƴǘǊŀŎŜ 
ƭƛǇƻǇǊƻǘŜƛƴǻ ŀ ƭƛǇƛŘǻ

tǊƛƳłǊƴƝ dyslipidemieς18 
ƎŜƴŜǘƛŎƪȇŎƘ ƻƴŜƳƻŎƴŠƴƝΣ ƴŀ Yt5ta 

Ҕнол ǇŀŎƛŜƴǘǻ

Dyslipidemieǳ ƧƛƴȇŎƘ ǇǊƛƳłǊƴƝŎƘ 5ta ς
Deficit ƭȅǎƻǎƻƳłƭƴƝƪȅǎŜƭŞ ƭƛǇłȊȅ
Niemann-Pickova nemoc typ A, B, C

{ŜƪǳƴŘłǊƴƝ dyslipidemieς
IȅǇƻǘȅǊŜƽȊŀ
bŜŦǊƻǘƛŎƪȇ ǎȅƴŘǊƻƳ
aŜǘŀōƻƭƛŎƪȇ ǎȅƴŘǊƻƳ



½ƧŜŘƴƻŘǳǑŜƴȇdiagram metabolismuƭƛǇƛŘǻa ƭƛǇƻǇǊƻǘŜƛƴǻs ǾȅȊƴŀőŜƴƝƳƴŠƪǘŜǊȇŎƘŘŠŘƛőƴȇŎƘŘȅǎƭƛǇƛŘŜƳƛƝ. CETP-cholesterylestertransfer

protein, HDL-lipoproteiny s vysokou hustotou, HL-ƧŀǘŜǊƴƝƭƛǇłȊŀΣIDL-lipoproteiny s ƛƴǘŜǊƳŜŘƛłƭƴƝhustotou, LCAT-lecitin:cholesterol

ŀŎȅƭǘǊŀƴǎŦŜǊłȊŀ, LDL-lipoproteinysƴƝȊƪƻǳhustotou,LPL-ƭƛǇƻǇǊƻǘŜƛƴƻǾłƭƛǇłȊŀΣVLDL- lipoproteinysvelmiƴƝȊƪƻǳhustotou.

hȊƴŀőŜƴƝƻƴŜƳƻŎƴŠƴƝόōƭƝȌŜviz text): 1-ŦŀƳƛƭƛłǊƴƝŀǳǘƻǎƻƳłƭƴŠŘƻƳƛƴŀƴǘƴƝhypercholesterolemie(HeFH); 2-ŦŀƳƛƭƛłǊƴƝŀǳǘƻǎƻƳłƭƴŠǊŜŎŜǎƛǾƴƝ

forma hypercholesterolemie(HoFH); 3-poruchaPCSK9 (proproteinƪƻƴǾŜǊǘłȊȅsubilisin/kexin9) (gainof function) sŀǳǘƻǎƻƳłƭƴŠŘƻƳƛƴŀƴǘƴƝ

ŘŠŘƛőƴƻǎǘƝ; 4-ŦŀƳƛƭƛłǊƴƝporuchaliganduapoB-100 (FLDB)sŀǳǘƻǎƻƳłƭƴŠŘƻƳƛƴŀƴǘƴƝŘŠŘƛőƴƻǎǘƝ; 5-sitosterolemie; 6,7-abetalipoproteinemie/

hypobetalipoproteinemie(FHBL); 8- poruchaƭƛǇƻǇǊƻǘŜƛƴƻǾŞƭƛǇłȊȅ(LPL); 9-poruchaƧŀǘŜǊƴƝƭƛǇłȊȅ; 10-hypoalfalipoproteinemie(Tangierova

nemoc); 11-ŦŀƳƛƭƛłǊƴƝapolipoproteinA1 deficience; 12- poruchalecitin:cholesterolŀŎȅƭǘǊŀƴǎŦŜǊłȊȅ(LCAT); 13-poruchacholesterylestertransfer

proteinu(CETP).

®chol

¬chol

Dyslipoproteinemie, apoEdef

¬¬TAG, ¬chol

¬chol

¬¬TAG, ¬chol ¬¬TAG, ¬chol

®chol, ®HDL

®chol, ®HDL

¬chol, ¬HDL

¬chol



tǊƛƳłǊƴƝ dyslipidemie
¬ŎŜƭƪƻǾȇ-ŎƘƻƭŜǎǘŜǊƻƭ ǇǌƝǇŀŘƴŠ ƛ ¬triacylglyceroly

HypercholesterolemieǇǌƛ ¬LDL ςǊƛȊƛƪƻ ǊƻȊǾƻƧŜ ƪŀǊŘƛƻǾŀǎƪǳƭłǊƴƝŎƘ onem.
ŀǘŜǊƻǎƪƭŜǊƽȊŀΣ L/I{Σ LaΣ /at, xantomy, xantelesmata

½ǾȇǑŜƴł ǘƭƻǳǑǙƪŀ ƛƴǘƛƳȅ ŀ medieƪŀǊƻǘƛŎƪȇŎƘ ŀǊǘŜǊƛƝ ŀ ƪŀƭŎƛŦƛƪŀŎŜ ƪƻǊƻƴłǊƴƝŎƘ ŀǊǘŜǊƛƝ
ǇǌƝǘƻƳƴł ǳ нр ҈ мм-ноƭŜǘȇŎƘ ǇŀŎƛŜƴǘǻ ǎHeFH.

Receptor pro LDL (LDL-R)
CŀƳƛƭƛłǊƴƝ ŀǳǘƻǎƻƳłƭƴŠ ŘƻƳƛƴŀƴǘƴƝ hypercholesterolemieςHeFH(1:250)
CŀƳƛƭƛłǊƴƝ ŀǳǘƻǎƻƳłƭƴŠ ǊŜŎŜǎƛǾƴƝ hypercholesterolemieςHoFH
def. PCSK9 (proproteinƪƻƴǾŜǊǘłȊŀsubilisinκƪŜȄƛƴфύ !5 ŘŠŘƛőƴƻǎǘ
gain-of-function

hǎǘŀǘƴƝ
CŀƳƛƭƛłǊƴƝ ǇƻǊǳŎƘŀ ƭƛƎŀƴŘǳ ŀǇƻ.-100 (FLDB) ςvarianty v genu APOB
Sitosterolemieςporucha transportu ŦȅǘƻǎǘŜǊƻƭǻ


