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Nutricni a energergeticky metabolismus

O Nutricni a energeticky metabolismus u savcu se silné fidi
diurndalnimi rytmy.

O Optimalizace této funkce vyzaduje Casove zavislou
koordinaci mezi metabolickymi stavy a jejich vztahy k
biologickym hodindm.

O V tomto kontextu muze pinit cyklické aktivace autofagie
béhem cyklu svétlo-tma nékolik kritickych roli:

v Autofagickd degradace poskytuje energii a
biosynteticke intermediarni produkty, ktere optimalizuji
bunécnou i systemovou homeostazu v souladu s vyzivou.

v" Periodickd aktivace autofagie prispiva k obratu
profeomu a k homeostdze organel.

v Cekdme na prace rozvadejici pc’rofymologlcky efekt
t&chto zmén v prubé&hu nemoci..




Autofagie

[0 Autofagie je katabolicky proces, ktery vede k
“sebepojiddni “ a ndsledné recyklaci proteinu o
organel v zadjmu udrzeni homeostdzy v bunce.
Dochdzi k obaleni organel do tzv. autofagozomu,
ktery nasledné splyne s kyselym lysozomem za
vzniku ATP. Bunka tim ziraci povrchove receptory
a zejména mitochondrie. Tento proces ma
vyznam Vv rozvoji rady nemoci — napr. bunky
nddoru se touto cestou stdvaji netecné k okoli a
tim rezistentni k cytostaticke lecbé.
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TRENDS in Endocrinology & Metabolism

Rytmus autofagie a diurndini metabolickd homeostaza.

Rytmickd aktivace autofdgie je fizena biologickymi hodinami a nutricnimi
signdly a podili se na nutricni a energetické homeostaze v ramci diurndlini
aktivity, na proteomové a organelove remodelaci a na ¢asové
kompartmentalizaci tkanoveho metabolismu.
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Integrace cirkadidnni rytmicity a metabolismu. Klicové komponenty
cirkadidnnino oscildtoru (rizové) jsou vratkovdny faktory nutricnimi a
hormondlnimi (zelené). Paralelné jsou Casovaci vstupy integrovany s
metabolickou regulacni siti, coz umoznuije fidit rytmickou expresi metabolickych
genu. GR, glucocorticoid receptor; RORE, Rev-erb/ROR responsive element.
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TRENDS in Endocrinology & Metabolism

Transkripcni a posttranslacni regulace autofagie. Autofagie se UCastni pfi degradaci jistych bunécnych
komponent, jako je cytoplazmaticky materidl, proteinové agregadty, poskozené mitochondrie, peroxisomy,
lipidove kapénky a nékteré patogeny (viz dole). NutriCni regulace autofagie je fizena mTOR a AMP-
aktivovanou protein kindzou (AMPK), kterd fosforyluje komponenty ULK1-FIP200-ATG (,,autophagy related
gene') 13 komplexu. Redukovand exprese Atg7 prispiva k poruse autofdgie pri oberzité. Autofdgie a

lysosomaini geneticky program je fizen nékolika transkripcnimi faktory jako jsou C/EBPR, FOXO, SREBP2 a
TEEB




Mitochondrion

Mitochondrial damages

Deletion/ mutation of mtDNA

Oxidation

Disruption of mitochondrial integrit
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Cell death

Mitochondrie frpi stresem a potfebuje podpUrné systémy. Jejich
funkci poskozuji vnitini faktory (mutace mtDNA) a vnéjsi faktory
(oxidativni stres, toxiny). Dysfunk&ni mitochondrie by mély byt
eliminovany autofagnim systémem (mitofagie).




Bunécna homeostaza a mitochondrialni
funkce-Parkinsonova nemoc jako priklad

O Bunécnd homeostdza je jasneé spojena s funkci
mitochondrii. Nékterd poskozeni mitochondridlnich
protein0 a mtDNA mohou vést k depolarizaci vnitini
mitochondridini membrdany, coz oznaci postizenou
mitochondrii jako vhodnou pro selektivni eliminaci
mitofagii.

O Mitochondridini dysfunkce je jednim z klicovych aspektt
patobiologie neurodegenerativnich nemoci.

O Parkin, E3 ligdza lokalizovand v cytosolu a puvodné
objevend jako mutovand u monogennich forem
Parkinsonské nemoci (PD), se specificky translokuje do
elektrochemicky neaktivnich (,,uncoupled”)
mitochondrii a indukuje jejich autofagii.




Parkin

0
O
O

PARK2, je gen, ktery zpUsobuje autosomdiné recesivni-juvenilni
PD (AR-JP) v 10-15%

PARKZ2 gen kéduje Parkin (E3 ubiquitin ligdza). Ubikvitinizace
Parkinem je velmi obecnd.

Parkin sew drastricky akumuluje v depolarizovanych,
froglrgpen’rovonych mitochondriich, kiere jsou elektrochemicky
neakfivni

Poskozené mitochondrie jsou zrejmeé selektivhim cilem pro
Parkin.

_http://dx.doi.org/10.1016/j.bbr.2011.03.031



http://www.sciencedirect.com/science/journal/00145793
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Metabolismus

Figure 24.3




Kompletni oxidace- energeticky
Zisk

Mastne kyseliny: 9 kcal/g
Cukry: 4 kcal/g
Proteiny: 4 kcal/g




Skladovany fuk

Zejména ve formé triacylglycerol
(triglyceridu v adipocytech

Predstavuje 84% skladované energie
Cukry (glukdza nebo glykogen) < 1%




Lipidy jako energeticka rezerva

VétsSina telesne energie se tvori
. ’ O] o
oxidacl cukru a tuku.

Cukry: rychly zdroj energie
fuky: energeticka rezerva

Energeticka rezerva tuku je mnohem
vetsi nez energeticka rezerva
glykogenu




Zpracovani lipidové rezervy

Mobilizace tuku (v tukové tkani se
TAG hydrolyzuji na MK + glycerol)

ransport MK z krve do tkani
Aktivace MK na estery koenzymu A
ransport do mitochondrii
Metabolismus acetyl koenzymu A
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Schéma funkci zZlu€ovych kyselin (BA) v regulaci BA, energie, glukdzy a lipidového
metabolismuvia farnesoid X receptor (FXR)-a TGR5-mediated signaling pathways. BAT—

brown adipose tissue; FGF—fibroblast growth factor; GLP-1—glucagon-like peptide 1
TGR5=Transmembrane G-protein coupled bile acid receptor
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Farnesoid X receptor (FXR)- a TGR5-modulovand regulace glukdzy

a energetické homeostazy zluCovymi kyselinami. FGF 19, fibroblast growth factor 19;
GLP1, glucagon-like pepftide 1; D2, deiodinase.


http://www.liebertonline.com/na101/home/literatum/publisher/mal/journals/content/met/2010/met.2010.8.issue-s1/met.2010.0096/production/images/large/figure1.jpeg

Bilirubin

0 Az dosud se melo za to, ze bilirubin je predevsim
produktem eliminace hemoglobinu ze starnoucich
erytrocytu. PFi jeho vzniku se v8ak uvolfiuje CO, ktery,
podobné jako NO, funguje jako intracelularni plynny
prenasec. Bilirubin je také efektivni antioxidant. Snizuje
oxidaci lipidu a lipoproteinu, zejména LDL cholesterolu a
vyznamne se podili na celkové antioxidacni kapacite
krve. Vysoké hladiny bilirubinu proto zrejmé maji
antiateroskleroticky potencial. Nizké hladiny bilirubinu v
krvi byly asociovany s vyssim rizikem nemoci
koronarnich arterii, infarktu myokardu a nahlé srdecni
smrti, abnormalniho glukozoveho tolerancniho testu,
zvy$ené exkrece albuminu u pacientu diabetes mellitus,
typ II, obezity, hypertenze a metabolickeho syndromu.




Bilirubin

O

Koncentrace bilirubinu v krvi jsou u ¢lovéka vysoce dédi¢na. Bilirubin je
produktem rozkladu bilkovin obsahujicich hem a pochazi zejména z hemoglobinu.
HMOX1 [oxigendza hemu 1] méni hem na biliverdin, ktery je redukovan pomoci
BLVRA (biliverdin reduktaza A) na bilirubin. Bilirubin je nerozpustny ve vodé, v
krvi je transportovan ve vazbé na albumin a do jaterni buniky se dostava pres
bazolateralni membranu prednostné pomoci SLCO1B1 (“solute carrier organic
anion transporter family member 1B1”). V jatrech je konjugovan pomoci
UGT1A1 (rodina bilirubin UDP-glukuronosyl transferazy 1, polypeptid A1) a stava
se rozpustnym ve vodé. Konjugovany bilirubin je potom aktivné sekretovan do
Zluci pomoci ABCC2 ["membrane ATP-binding cassette subfamily C (CFTR/MRP)
member 2”]. MGzZe byt také recyklovan z hepatocytu pomoci transportéru ABCC3
a vychytan OATP transportnimi proteiny. V krvi a v intersticiu jsou konjugovany i
nekonjugovany bilirubin prenaseny ve vazbé na albumin; v hepatocytech jsou ve
vazbé na ligandin.

VSechny geny, kédujici vySe zminéné enzymy, stejné jako geny ovliviujici délku
Zivota erytrocytd (napt. G6PD (glukdzo-6-fosfat dehydrogendza), jsou daleZitymi
kandidatnimi geny pro sérové koncentrace bilirubinu.
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Cholesterol - cesty exkrece.

V klasicke ceste apolipoprotein A-l (apo A-l) a high-density lipoprotein
moduluji fransport cholesterolu z periferie do jater. Cholesterol je
nasledné sekretovdan do zluCi a exkretovan stolici.

Alternativni cesta (alternativni cesty carkovane) zahrnuje transport
nezluCového cholesterolu do streva pro exkreci stolici. Jak se
nebiliarni cholesterol dostava do streva, neni dosud jasné.




Syntéza lipidu
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Metabolismus lipidu

Produkce energie pro syntézu lipidu
(lipogeneze) vznikd pri oxidaci mastnych kyselin
(MK).

Metabolismus lipidu je spjat s metabolismem
cukry, které mohou byt preménény na lipidy.
Prvnim krokem je hydrolyza tukd, béhem niz
vznika glycerol a mastng kyseliny.

Jako 3C alkohol je glycerol metabolizovdn na
glykolyticky meziprodukt dinydroxyaceton
fosfat. Tato reakce je reverzibilni, pokud je
glycerol potrebny pro syntézu tuku.




Metabolismus lipidu

d Hydroxyaceton je metabolizovdn dvéma zpusoby:
= Konverze na pyruvat v glykolytickem cyklu
= Konverze na glukdzo-6 fosfat v glukoneogeneze

O MK jsou oxidovany na acetyl CoA v mitochondriich pri
pourziti spiradly MK. Acetyl CoA je potom konvertovdn na
ATP, CO2 a H20 v citratovém cyklu a pomoci
elekfronového transportniho retézce.

0 MH jsou syntetizovdny z cukrU a prilezitostné i z proteinu
pres acetyl CoA. Podle situace acetyl CoA vstupuje do
citfrdtového cyklu nebo je pouZit pro syntézu MK
(ipogeneze).
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Produkce energie pri oxidaci MK
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"Viditelny" ATP:

Ve spirdle MK je pouze jedna reakce, kterd primo pouziva ATP v
inicialnim kroku. Proto dochdzi ke ztrate ATP, ktera musi byt pozdeji
doplnena.

Béhem oxidace MK dochdzi k uvolnéni a uskladnéni velkého mnozstvi
ATP. ATP se tvori ve spirdle MK a v citradtovém cyklu.

Spoje k transportu elektront a ATP:

Jedno kolo spirdly MK produkuje ATP v interakci koenzymU FAD (krok
1) a NAD+ (krok 3) s elektronovym fransportnim retézcem (e.f.c.).
Celkovy ATP za jedne kolo spirdly MK je:

Elektronovy transportni diagram

Krok 1 - FAD do e.t.c. =2 ATP
Krok 3 - NAD+ do e.f.c. = 3 ATP
Celkovy ATP za 1 kolo spiraly = 5 ATP

Pocet obratu spirdly MK = 7

ATP ze spirdly = 7 kol x 5/ kolo = 35 ATP.

Pro start spirdly byl potfebny 1 ATP

Cisty pocet ATP na jednu spirdlu MK = 35 - 1 = 34 ATP



http://www.elmhurst.edu/~chm/vchembook/
http://www.elmhurst.edu/~chm/vchembook/













Nemoci s poruchou metabolismu lipidu

,Monogenni® nemoci s akumulaci
ipidu/ jejich metabolitl

_ipodystrofie
Dyslipidemie
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Estrogen deficiency

INSULIN RESISTANCE

pancreatic 3 cells

Impaired insulin secretion

muscle

Impaired glucose uptake

liver

Increased gluconeogenesis
Increased lipogenesis

TG accumulation
Increased VLDL production

Decreased insulin clearance

adipose tissue

Increased lipolysis
Increased adipocyte size

Inflammation



Lipidy a viry

(a) Lipids as direct viral receptors
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Lipidy a viry

0 Modulace lipidového metabolismu muze vést
k tvorbé energie pro replikaci viru.

OO0 Cyklus replikace viru je vysoce energeticky
narocny a spoirebovava lipidy v napadenych
bunkdch. Nékteré viry (HCV) jsou schopny
aktivovat metabolismus lipidU a posttranskripcné
zvySovat oxidaci lipidd a tvorbu ATP.

[0 Nékterée viry jsou schopny indukovat cyfosolické
procesy, jako je autofdagie, které mohou vést k
degradaci tukovych kapéenek. Tyto lipidy jsou
oxidovany v mitochondriich, coz vede k
oxidafivni fosforylaci a tvorbé ATP.




Role lipidu pri vstupu viru do
bunky

(a) Lipidy mohou slouzit jako primé receptory
pro viry. Proteinoyvy obdl virU bez obalu
(polyomaviry) muze asociovat s lipidy na
bunecném povrchu. V mnoha pripadech tyto
lipidy maiji cukernou slozku (hnede), ktery
vstupuje do prfimé interakce s proteinovym
povrchem viru (zlute). To vede k internalizaci
Viru.

(b) Lipidové receptory jako neprimée virové
receptory. Viry (zlut€) jako HCV, které asociuji s
LDL v krvi, s&e mohou dostat do blizkosti cilovych
bunék pomoci vazby LDL na receptor pro LDL
(LDL-R). N&sledne interakce s vysoce afinitnim
virovym receptorem na bunécném povrchu

(oranzové).



Role lipidu pfi vstupu viru do
bunky

(c) Lipidy jako kofaktoru vstupu. Lipidy mohou
modifikovat schopnost viru vstoupit do bunky po
inicialni interakci s receptorem. Mnohé viry
(zluté) jaoko chripkove, HIV a Ebola virus vstupuiji
do bunky v lipidovych mikrodoméndach
(oranzové) nebo vyzaduji pritomnost lipidu pro
nejakou etapu behem vstupu do bunky.

fd) Lipidy jako kofaktory virove fuze. Néktere viry
zluté) utilizuji specifické lipidy (zelen€) ve snaze
stimulovat obdlku viru k fuzi s membrdnou cilové
bunky.




Lipodystrofie

Heterogenni skupina onemocnéni
definovand jako lokalizovand nebo
generalizovand zirata télesného tuku.

Je-li lokalizovand, obvykle souvisi s tukovou
hypertrofii jinde v organismu.

Obvykle asociovand se zavaznymi
metabolickymi zmeénami vcetné inzulinove
rezistence, dyslipidémie a glukdzoveé
iIntfolerance.

Celkova ztrata tuku velmi zavaznd.




ipodystrofie

RUzNé fenotypy:

~amiliarni parcidlni lipodystrofie Dunniganovo
typu (FPLD): redukce tuku na dolni polovine
teéla, hypertrofie na horni

Barraquer-Simons syndrom —reverzni fenotyp,
mMirnégjsi me‘robohcke zmeny

Problémy na Urovni regulace:

adipogeneze, inzulinove senzifivity,
skladovani triglyceridu, tvorby tukovych
kapéenek, oxidativni stres a remodelace fuku.




Insulin Receptor

Lipid Droplet

Celuldrni cile alterované
mutacemi u lipodystrofii
A: proteiny ucastnici se
adipogeneze na urovni
jaderné DNA a v insulinové
signalni cesté

B: proteiny
endoplasmatickéeho
retikula a fukovych
kapének pri skladovani
tuk(

Lipid Droplet



http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6TCH-52BGCX8-1&_image=B6TCH-52BGCX8-1-4&_ba=&_user=835458&_coverDate=03%2F08%2F2011&_rdoc=1&_fmt=full&_orig=gateway&_cdi=5171&_pii=S1357272511000689&view=c&_isHiQual=Y&_acct=C000045159&_version=1&_urlVersion=0&_userid=835458&md5=0ec6167598b07efbe915931aad77286b
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http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6TCH-52BGCX8-1&_image=B6TCH-52BGCX8-1-B&_ba=&_user=835458&_coverDate=03%2F08%2F2011&_rdoc=1&_fmt=full&_orig=gateway&_cdi=5171&_pii=S1357272511000689&view=c&_isHiQual=Y&_acct=C000045159&_version=1&_urlVersion=0&_userid=835458&md5=0e7da8af8e45539d199ce7334a951f65
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http://www.sciencedirect.com/science?_ob=MiamiCaptionURL&_method=retrieve&_udi=B6TCH-52BGCX8-1&_image=B6TCH-52BGCX8-1-F&_ba=&_user=835458&_coverDate=03%2F08%2F2011&_rdoc=1&_fmt=full&_orig=gateway&_cdi=5171&_pii=S1357272511000689&view=c&_isHiQual=Y&_acct=C000045159&_version=1&_urlVersion=0&_userid=835458&md5=c0d5c85d1b20a34b6faef60ad0e7048a
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Apolipoproteiny

Apoprotein - MW (Da)

Lipoprotein Association

Function and Comments

apoA-I - 29,016

Chylomicrons, HDL

major protein of HDL, binds ABCA1
on macrophages, critical anti-
oxidant protein of HDL, activates
lecithin:cholesterol acyltransferase,
LCAT

apoA-II - 17,400

Chylomicrons, HDL

primarily in HDL, enhances hepatic
lipase activity

apoA-IV - 46,000

Chylomicrons and HDL

present in triglyceride rich
lipoproteins; synthesized in small
intestine, synthesis activated by
PYY, acts in central nervous system
to inhibit food intake

apoB-48 - 241,000

Chylomicrons

exclusively found in chylomicrons,
derived from apoB-100 gene by
RNA editing in intestinal epithelium;
lacks the LDL receptor-binding
domain of apoB-100

apoB-100 - 513,000

VLDL, IDL and LDL

major protein of LDL, binds to LDL
receptor; one of the longest known
proteins in humans

apoC-I - 7,600

Chylomicrons, VLDL, IDL and HDL

may also activate LCAT



http://themedicalbiochemistrypage.org/lipoproteins.php#apoa4
http://themedicalbiochemistrypage.org/lipoproteins.php#apoa4
http://themedicalbiochemistrypage.org/lipoproteins.php#apoa4
http://themedicalbiochemistrypage.org/gut-brain.php#pyy

Apolipoproteiny

Apoprotein - MW (Da)

Lipoprotein Association

Function and Comments

apoC-II - 8, 916

Chylomicrons, VLDL, IDL and HDL

activates lipoprotein lipase

apoC-III - 8,750

Chylomicrons, VLDL, IDL and HDL

inhibits lipoprotein lipase, interferes with
hepatic uptake and catabolism of apoB-
containing lipoproteins, appears to enhance
the catabolism of HDL particles, enhances
monocyte adhesion to vascular endothelial
cells, activates inflammatory signaling
pathways

apoD, 33,000 HDL closely associated with LCAT
plasma glycoprotein secreted primarily from
cholesterol ester transfer protein, CETP HDL the liver and is associated with cholesteryl

ester transfer from HDLs to LDLs and VLDLs
in exchange for triglycerides

apoE - 34,000 (at least 3 alleles [E,, E;, E,]
each of which have multiple isoforms)

Chylomicron remnants, VLDL, IDL and HDL

binds to LDL receptor, apoE,_, allele
amplification associated with late-onset
Alzheimer's disease

apoH - 50,000 (also known as B,-
glycoprotein I)

negatively charged surfaces

inhibits serotonin release from platelets,
alters ADP-mediated platelet aggregation

apo(a) - at least 19 different alleles; protein
ranges in size from 300,000 - 800,000

LDL

disulfide bonded to apoB-100, forms a
complex with LDL identified as
lipoprotein(a), Lp(a); strongly resembles

plasminogen; may deliver cholesterol to
sites of vascular injury, high risk association
with premature coronary artery



http://themedicalbiochemistrypage.org/lipoproteins.php#lpa
http://themedicalbiochemistrypage.org/lipoproteins.php#lpa
http://themedicalbiochemistrypage.org/lipoproteins.php#lpa

Dyslipidemia

» Disorder of Lipid & Lipoprotein Metabolism
» A common form of Dyslipidemia is characterized
by three lipid abnormalities:

Elevated triglycerides,
Elevated LDL and
Reduced HDL cholesterol.
» Important Modifiable Risk Factor for CAD



Dyslipidemia

Causes

|

Primary

Genetic Disorders

|

Secondary

Diabetes

Nephrotic Syndrome
Hypothyroidism
Drug - Induced

Hypertension




Genetic Causes of Dyslipidemia

¢ Type | — Familial Hyperchylomicronemia

Fasting triglycerides > 1000 mg/dl
Defect in lipoprotein lipase or apo ClI
Not necessarily at increased risk of CAD

¢ Type |l - Familial Hypercholesterolemia (type Il)

LDL-C > 95" percentile for age and gender
CAD in men by 3™ or 4" decade

Defect in LDL receptor

Autosomal dominant inheritance
Prevalence 1:500

¢ Familial Defective apo B 100

Defective apo B alters LDLr handling
Previously undetecable from FH



Genetic Causes of Dyslipidemia

Type lll — Hyperlipoproteinemia
Increased TC, VLDL, decreased HDL,; Increased VLDL:TG
Defect in apo E results in increased concentration of remnant particles
Rare

Type IV — Familial Hypertriglyceridemia
Increased TC (due to VLDL), TG, decreased LDL, HDL
Results from hepatic overproduction of VLDL
Prevalence 1:100 — 1:50; Association with CAD not as strong as FH
Heterogeneous inheritance
Very sensitive to diet and EtOH

Type V
Increase in chylomicrons and VLDL
Rare




Genetic Causes of Dyslipidemia

Familial Combined Hyperlipidemia

Increased TC, LDL and/or triglycerides; decreased HDL
Most common genetic dyslipidemia: prevalence 1:50
Heterogenous inheritance

Accounts for 10-20% of patients with premature CAD

Defects in HDL Metabolism

Most often low HDL is secondary to other dyslipidemia
Not all associated with increased CAD risk (e.g. apo Al,,....)

Tangier's Disease
CETP defects result in increased HDL




Secondary causes of Dyslipidemia

Selected Causes of Secondary Dyslipidemia

Increased LDL cholesterol level Increased triglyceride level Decreased HDL cholesterol level

Diabetes mellitus Alcoholism Cigarette smoking

Hypothyroidism Diabetes mellitus Diabetes mellitus

Nephrotic syndrome Hypothyroidism Hypertriglyceridemia

Obstructive liver disease Obesity Menopause

Drugs Renal insufficiency Obesity

Anabolic steroids Drugs Puberty (in males)

Progestins Beta-adrenergic blockers (without [Uremia

Beta-adrenergic blockers (without intrinsic sympathomimetic action) Drugs

intrinsic sympathomimetic action) | Bile acid-binding resins Anabolic steroids

Thiazides Estrogens Beta-adrenergic blockers (without
Ticlopidine ( intrinsic sympathomimetic action)

Progestins

LDL=low-density lipoprotein; HDL=high-density lipoprotein.
Adapted with permission from Schaefer E|. Diagnosis and management of lipoprotein disorders. In: Rifkind
BM, ed. Drug

Pracuical Therapeutics, AFP, 1998



Priznaky hyperlipidemie

Atheroma- plaques in blood vessels




Hyperlipidemia signs

Xanthoma- plagques or nodules
composed of lipid-layden histiocytes
(foamy cells) in the skin, especially the
eyelids

r
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Tendenous Xanthoma
- Xanthoma deposits in tendon, commonly the Achilles




Corneal arcus

[ Lipid deposit in cornea




PRIMARY DYSLIPIDEMIA (Fredrickson’s

Classification)
Type |[Primary Lipid Lipoprotein Occurrence
Elevation
I TG Chylomicrons Rare
I, C LDL Common
I, C TG LDL, VLDL Most Common
I G, LG IDL Rare
vV TG VLDL Common
\% TG VLDL, Rare
Chylomicrons

Pracutical Therapeutics, AFP, 1998



Hypolipoproteinémie

Disorder

Defect

Comments

Abetalipoproteinemia
(acanthocytosis, Bassen-
Kornzweig syndrome)

no chylomicrons, VLDLs or
LDLs due to defect in apoB
expression

rare defect; intestine and
liver accumulate,
malabsorption of fat,
retinitis pigmentosa, ataxic
neuropathic disease,
erythrocytes have thorny
appearance

Familial
hypobetalipoproteinemia

at least 20 different apoB
gene mutations identified,
LDL concentrations 10-
20% of normal, VLDL
slightly lower, HDL normal

mild or no pathological
changes

Tangier disease

reduced HDL
concentrations, no effect
on chylomicron or VLDL
production

tendency to
hypertriglyceridemia;
some elevation in VLDLs;
hypertrophic tonsils with
orange appearance
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Dekuji za pozornost



http://www.kociciblogisek.estranky.cz/fotoalbum/srandovni-zvirata/funny_cat_pictures_pc_3-1-.-.html

