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Cholesterol Absorption in the Intestine
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Key Point: There are several steps involved in the absorption of cholesterol from the intestinal lumen.
Cholesterol that is absorbed from the intestinal lumen comes from two sources: dietary cholesterol and biliary cholesterol (which is by far the greater of the two in quantity).
Cholesterol is emulsified by bile acids and packaged in lipid micelles.
These lipid micelles are transported to the brush border of jejunal enterocytes.
At the brush border of the enterocyte, the cholesterol is released from the lipid micelle and then enters the enterocyte.
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TGs> 880 mg/dL

XYAOMIKPONAIMIA




XYAOMIKPONAIMIA (T6s> 880 mg/dL)
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ETTIKTHTH XYAOMIKPONAIMIA
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XYAOMIKPONAIMIA: KAINIKH EIKONA
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Diagnosing the Presence

of Chylomicrons

- Hallmark is abnormal persistence of
circulating chylomicrons following a
fasting period from 12 — 14 hours

 “Refrigerator Test”

— Confirms the presence of chylomicrons

— Blood samples stand in refrigerator
overnight

— Chylomicrons float to the top, forming a
creamy layer

Stroes E, et al. Atheroscler Suppl. 2017;23:1-7.
Kota SK, et al. Indian J Gastroenterol. 2012;31:277-279.



Clinical Manifestations of FCS:
Lipemia Retinalis




Clinical Manifestations of FCS:
Eruptive Xanthomas







XYAOMIKPONAIMIA -
EPFTAZTHPIAKA EYPHMATA

AN XuAopikpa MMATRG

YA\ T CHOL (otnv enikintn popyn)

Aduvaypia mwpoodiopiopol PloxXNHIKWY maApAHETPWY

O1adOXIKEC aApaAIWOEIC

v'Weuvdolmovarpiaigia



ENAOINENHZ OAOZ
TOY METABOAIZMOY TSIN AITIIAIQN

METABOAIZMOZ

VLDL-IDL-LDL




























TYNAEZH TON KATAAOITION
TON AITIOTIPQITEINON
ME TOYZ YTTOAOXEIZ L£TO HTTAP




I2OMOPZEZ THZ APO E KAI IKANOTHTA
2YNAEZHXZ ME TON YTTOAOXEA




YTTIEPAITIIAAIMIA TYTIOY III
(AYZBHTAAITIOTIPQTEINAIMIA) (1)
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YTIEPAITIIAAIMIA TYTIOY IIT (2)
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YTIEPAITIIAAIMIA TYTIOY IIT (3)
Acpparoloyikéc ekdNAWOEIC
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Plate 20 ~ Striate palmar xanthomata (type
Plate 18  Striate palmar xanthomata (type Il hyper fpoproteinaemia

~vperlipoproteinaemia)




Plate 14 Tuberoeruptive xanthomata over elbow (type I/l
hyperlipoproteinaemia)




Plate 24 Tuberose xanthomata on knuckle (type I1/
hyperlipoproteinaemia)

Plate 25 Eruptive xanthomata on ear (type II|
hyperlipoproteinaemia)
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LDL Receptor Function and Life Cycle
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MEIQ2ZH THX APAZTHPIOTHTAZ
TCIN LDL YTTOAOXESQN
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Plate 1 Achilles tendon xanthoma (heterozygous familial
hypercholesterolaemia)

n xanthomata on dorsum of hand
imilial hypercholesterolaemia) (courtesy of

Dr J. Barth)



Plate 2 Achilles tendon xanthomata (heterozygous
familial hypercholesterolaemia)

Plate 4 Tendon xanthomata on dorsum of hand
(heterozygous familial hypercholesterolemia)



Plate 5 Subperiosteal xanthomata over tibia
tuberosities (heterozygous familial hypercholesterolaemia)



OIKOIENHZ YTTEPXOAHZTEPOAAIMIA
(OMOZYT LQTEZ)
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Plate 6 Subcutaneous planar xanthoma in antecubital
fossa (homozygous familial hypercholesterolaemia)



OIKOTENHZ YTTEPXOAHZITEPOAAIMIA
(ETEPOZYI QTEX)
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Plate 7 Xanthelasmata palpebrarum; note resolution in
lower plate after treatment with probucol (courtesy of
Dr J.P. Miller)
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HDL and reverse cholesterol transport
HDL is believed to protect against atherosclerosis at least in part through the process of reverse cholesterol transport, whereby excess free cholesterol (FC) is removed from cells in peripheral tissues, such as macrophages within the arterial wall, and returned to the liver for excretion in the bile.  FC is generated in part by the hydrolysis of intracellular cholesteryl ester (CE) stores. Several key molecules play a role in reverse cholesterol transport, including ATP-binding cassette protein A1 (ABCA1), lecithin:cholesterol acyltransferase (LCAT), and scavenger receptor class-B, type I (SR-BI).  Promotion of this pathway could in theory help reduce atherosclerosis.



CLINICAL LIPOPROTEIN AND APOLIPOPROTEIN
PROFILE OF A PROBAND WITH A STRUCTURAL
DEFECT IN THE APO A-1 GENMNE

APO A-I| GEMNE COMNTROLS,

DEFECT, magsdl magsdl
Plasma cholesterol 187 16228
Plasma 129 T2+30

triglycerides

WLELDL cholesterol 26 9x+8
LDL cholesterol 152 3940
HDL cholesterol 9 5310
Apo A-l O 13615
Apo A-ll 20 34+6
Apo B 12020




Clinical features

FEATURES OF KINDREDS WITH TANGIER DISEASE

Cloudy aomeas
Orange tonsils
Intermitient neuropatiy

LIPOPROTEIN AND APOLIPOPROTEIN PROFILE
OF A PROBAND WITH TANGIER DISEASE

TANGIER DISEASE,

mag/dL
Plasma cholesterol 43
Plasma 408
triglycerides
VLDL cholesterol a1
LDL cholesterol 5
HDL cholesterol 7
Apo A-Il 15
Apo A-lI 4

Apo B 89

CONTROLS,

mag/dL
162+28
72+30

9+8
13940
53+10
136+15

34+6
120+20




LIPOPROTEIN AND APOLIPOPROTEIN PROFILE OF

FEATURES OF KINDREDS WITH A PROBAND WITH CLASSIC LCAT DEFICIENCY
CLASSIC LCAT DEFICIENCY

LCAT DEFICIENCY, CONTROLS
ma/dL ma/dL

169 162+28

Plasma cholesterol

. PI 675 72+30
Clinical features Cloudy corneas  glycerides '
. VLDL cholesterol 712 9+8
Renal d
eral a1sease LDL cholesterol 90 139440
y : HDL cholesterol 7 53+70
Hemolytic anemia Avo A 0 s
Apo A-ll 5 34+6

4 120+20
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factors are present

7 AHA/NLHBI: The Metabolic Syndrome (2005)
“¥|Diagnosis is established when >3 of these risk

Risk Factor

Defining Level

Abdominal obesity
(Waist circumference)

Men
\elnal=lp

TG
HDL-C

Men
\elnal=lp

Blood pressure
Fasting glucose

>102 cm (>40 in)
> 88 cm (>35 Iin)

>150 mg/dl

<40 mg/dl
<50 mg/dl

>130/>85 mm Hg

>100 mg/dl

Grundy SM et al. Circulation 2005 http://www.circulationaha.org
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ATP III: the metabolic syndrome
The NCEP ATP III guidelines define 5 components of the metabolic syndrome; at least 3 of the 5 criteria are required for the diagnosis of the metabolic syndrome.  Note that the NCEP metabolic syndrome has different criteria for triglycerides and HDL-C, unlike the WHO definition, which lists high triglycerides and/or low HDL-C as a single factor.  Almost all individuals in North America who have the metabolic syndrome have a high waist circumference as one of the criteria.  Note also that the NCEP definition of the metabolic syndrome is more liberal than the NCEP major risk factors for blood pressure (140/90 mm Hg) and HDL-C (<40 mg/dl in both men and women).

Reference:
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Executive summary of the third report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA 2001;285:2486-2497.


Metabolic syndrome is a multisystem disorder

Osteoarthritis

Chronic kidney disease Cardiac disease

Vascular disease ‘

Diabetes @
|
Gallstone disease ‘

Obstructive sleep apnea

Cerebrovascular disease

Site Fold increase*

Liver 4.0
Malignancy  Stomach 3.5

Pancreas 2.7

Lung 2.0

9 j"8 Polycystic ovary syndrome

*Fold increase in incidence of malignant cancer diagnosis in patients with NAFLD compared to healthy controls. NAFLD, non-alcoholic fatty liver disease. Angulo P et al. Gastroenterology.
2015;149:389-397; Soderberg C et al. Hepatology. 2010;51:595-602; Ekstedt M et al. Hepatology. 2006;44:865-873; Dam-Larsen S et al. Scand J Gastroenterol. 2009;44:1236-1243; Rafig N
et al. Clin Gastroenterol Hepatol. 2009;7:234-238; Hicks SB et al. Oral abstract presented at the AASLD Liver Meeting; 31; 11 November 2018; San Francisco, USA.
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A retrospective analysis of 619 patients diagnosed with NAFLD from 1975 through 2005 at medical centers in the United States, Europe, and Thailand showed that fibrosis stage was independently associated with long-term overall mortality, liver transplantation, HCC, and other liver-related events. A 28-year follow up conducted in Sweden demonstrated that liver disease is the third most common cause of death among NAFLD patients. Other long-term follow up studies showed other causes of death including complications due to T2D, infection, respiratory disease, etc.
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Clinical manifestations of insulin resistance
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Courtesy of Selwyn AP, Weissman PN.



Metabolic Syndrome Increases Risk for
CHD and Type 2 Diabetes
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Metabolic syndrome increases risk for CHD and type 2 diabetes
The National Cholesterol Education Program (NCEP) has traditionally focused on high low-density lipoprotein cholesterol (LDL-C) as a risk factor for coronary heart disease (CHD).  In the NCEP Adult Treatment Panel III (ATP III) recommendations published in JAMA in 2001, the NCEP suggested that the metabolic syndrome might independently predict the development of both type 2 diabetes and CHD.
Reference:
Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults. Executive summary of the third report of the National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel III). JAMA 2001;285:2486-2497.


8,348 Greek adults aged >18 years,
WATCH METS by age and gender.

Prevalence of the metabolic syndrome among
s

M Men 1 Women

18-70+ 18-29 30-39 40-49 50-59 60-69 >70

Age in years and number of subjects in each age groupI



Γράφημα1

		18-70+		18-70+

		18-29		18-29

		30-39		30-39

		40-49		40-49

		50-59		50-59

		60-69		60-69

		>70		>70



Men

Women

Age in years and number of subjects in each age group

%

25.6

24.9

5.6

5.3

12.7

9.2

18.7

16.1

29.6

28.4

45.5

45.9

43.2

41.4



Φύλλο1

		

				18-70+		18-29		30-39		40-49		50-59		60-69		>70

		Men		24		5		11		22		34		43		44				26.5		43.5

		Women		23		4		10		21		35		45		42.5				26.25		43.75

				18-70+		18-29		30-39		40-49		50-59		60-69		>70

		Men		25.6		5.6		12.7		18.7		29.6		45.5		43.2		25.8833333333		25.8833333333

		Women		24.9		5.3		9.2		16.1		28.4		45.9		41.4		24.3833333333		24.3833333333

										Figure 2





Φύλλο1

		



Men

Women

Years of Age

%



Φύλλο2

		



Men

Women

Age in years and number of subjects in each age group

%



Φύλλο3

		





		






	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Cholesterol Absorption in the Intestine
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Diagnosing the Presence �of Chylomicrons
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	LDL Receptor Function and Life Cycle�
	The Role of PCSK9 in the Regulation �of LDL Receptor Expression
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	HDL and Reverse Cholesterol Transport Overview
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	AHA/NLHBI:  The Metabolic Syndrome (2005)�Diagnosis is established when 3 of these risk factors are present
	Metabolic syndrome is a multisystem disorder�
	Slide Number 74
	Clinical manifestations of insulin resistance 
	Metabolic Syndrome Increases Risk for CHD and Type 2 Diabetes
	Slide Number 77



