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 Dyslipidemias

Keystones

e Atherosclerosis

e Obesity
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Why do we need lipids?

Highest energy value
Compact storage

Thermoregulation
— Thermal insulator

— Thermoproduction
(brown adipose tissue)

Fat-soluble vitamins (A, D, E, K)
Plastic function (phospholipids)
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| MONOUNSATURATED

FATS (OMEGA-9)
Monounsaturated
fats are liquid at
room temperature
and naturally occur
in many foods.

POLYUNSATURATED

FATS (Omega-3)
Polyunsaturated
fats also are liquid
at room temperature
and naturally ccour
in many foods.

BAD FATS
TRANS FATS

Most trans fats are
artificially produced
as a result of partial
hydrogenation, which
is & process used to
convert liquid oil

to a solid.

SATURATED FATS
Saturated fats are
typically solid at
room temperature
and naturally ocour

in foods such as meat.
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Digestion and Absorption
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What may go wrong?

Insufficient bile in duodenum (cholecystitis,
cholelithiasis)

Insufficient pancreatic lipase in duodenum
(pancreatitis)

Food, rich in Ca2+ and Mg2+ salts

Stomach hyperacidity (decreased lipase activity)
Increased intestinal passage

Hyponatriemia, e.g. Adison’s diasease ($a-GlyceroP)

Hypoproteinemia, hypovitaminosis A, B, C (decreased
chylomicron synthesis)
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How the lungs digest lipids...
and more
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excess cholesterol
" from cells

% }chalesterol
to cells

VLDL7, } ( < ). * uptake via receptor

lipoprotein lipase) mediated endocytosis
chylomicrons
TAG to cells

(from enterocytes)
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Under Apo-control

@DApPOA — Activates Lecitine-Cholesterol Acyl-Transferase (LCAT)
@ApoB — Binding to cellular receptors

@ApoC — Activates LPL

@ApoE — Binding of other lipoproteins to LDL
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Scavengers
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TLRs (TLR1,

W\ L—.I.FE TLR2, TLR4)

Scavenger receptors & ;
(CD36, 5R-A) £
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Lipid metrics

Borderline [zt

TC mg/dL 200 -239 pEgEl
TC mmoll 53-62 BESW

Intermediate
LDL-C in mg/dL 130 - 159
LDL-C in mmol1 336-411

30084l Intermediate

HDL C in mg/dL <40 10 - 60

HDL-C in mmol/dl <1.03 1.03-1.55

T Men
TﬂtﬂIIHDL ratio Women m
LDL to HDL ratio
HDL to LDL ratio
TG to HDL ratio | 2-38 |

“Keep your
cholesterol ratio

5-to-1 or lower”.

AHA
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A blood too fat

Phenotype/ | Lipoprotein(s) Etiology

relative elevated

frequency

I <1%  Chylomicrons Normalto #  #### Defficiency in LPL or apoCl|

lla 10% LDL #t Normal $ or no functional LDL-R

b 40%  LDL and VLDL ## ## Overproduction of VLDL by liver

I <1% IDL ## HHEE Abnormal apoE

v 45%  VLDL Normalto # ## Overproduction and/or impaired

catabolism of VLDL

V 5%  VLDL and #to ## Hi Increased production or decreased

chylomicrons clearance of VLDL and chylomicrons
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Acquired hyperlipemias

LPL - inhibitors

e NaCl

* Biliary salts (cholestasis)
e Pancreatic LPL-inhibitor

Acetyl-CoA
’ C I rcad I an g e n eS HHGL:# H—){—l-“jji::;n Mevalonate —-Isopentenyl-PP
Hypoalbumlnemla Geranyl-PP
Food Sterols ™™ ‘)_/HMQ\
\ Cholesterol — Bile s::ym mm,lfmm..-p
Synth esis CHOLESTEROL iyt oty
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Low HDL Is even worse

Indipendent predictor of CAD!
Causes:

e |nsulin resistance
 Physical inactivity

Diabetes mellitus type 2
Smoking

High CH intake

Drugs (anabolic steroids, contraceptives, B-
blockers, diuretics)
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Look at the cholesterol... it matters!
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Atherosclerosis
Definition and risk factors

« Modifiable ‘ Uﬂgift{itin
* Obesity

— Diabetes mellitus * Postmenopausal estrogen

— Dyslipoproteinemia deficiency
— Tobacco smoking ® Saturated fat
— C-reactive protein * Trans fat |
([
— Vitamin B6 deficiency High carbohydratc_a intake
. * Short sleep duration
— Hypothyroidism

® Chlamydia pneumoniae
®Nonmodifiable

* Advanced age

* Male sex

* (Genetics
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Step by step
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-—————————————— ENDOTHEHELIAL DYSFUNCTION

From cradle to grave
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Sometimes it gets complicated

Different Types of Vulnerable Plaque

Rugdure Prave I Ettritet Pt Efisid WA P wih Walsathhld Plidpad with CAn sy SRl
Wilrgrabia P ‘gbrarabis Maga Wlnaratle Mague Vit Plagus etr-Fiag Hamotituge Cale et Mot Wilnaribls Pague

MNature Reviews | Immunology
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.

-

KEEP
CALM

AND

SAY NO TO
JUNK FOOD!
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The new Pandemic
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Prevalence of insufficient physical activity

@Genetic predisposition
UMonogenetic
UPolygenetic

@Maternal diabetes during

pregnancy

DAge

@Lifestyle
USedentary
UOvereating/ Junk food
Smoking cessation
(Socio-economic status

@Medical treatment

AViruses?

Nat appicalss

EEE
£ 3
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Obesity metrics

Obesity is a medical condition in which excess body fat ...

How is body fat percentage measured?

@Underwater weighing
@Whole-body air displacement
plethysmography

@Dual energy X-ray absorptiometry
@Bioelectrical impedance analysis
@Skinfolds o _—

10/15/2014
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Birthdays come with an extra... fat

Body Fat Ranges for Standard Adults™

Underfat Healthy Overfat  Obese
Female 20-39 |« ¢ |
Age 40-50 | v |
6079 [vran |
0%
Male 20-39 =+« |
Age 40-59 | oa |
B0-79 ven]uraa]
Underfat Healthy Overfat Obese
" Based on NIFWHO BM! Guidelings.

¢ As reported by Gallagher, et al, at N'Y Obesily Research Center
To determine the percentage of bocly fat thal is appropriale for your body, consult your physician.

Lower basal metabolic rate Insulin resistance
Lower muscle mass Sedentarism
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Keep It as simple as possible!

Weight BMI range category
Body Mass _ (in kg) less than 16.5
Index HEigh'l'E = e e
(in m)

from 30 to 35 obese

from35 to 40 clinically obese

dangerously

above 40
obese
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@ "Apple” vs. "Pear” '?i

.

S
/'. ‘h'\_

Types of obesity

Life issue vs Wife

@A30% less Ins-R
@A“Active fat”

FOFI

FOTI
TOFI
TOTI

10/15/2014

27



Some more metrics

Albove
the wakst
S b ———2
e Below
tha waist

&

APPLE SHAPE

—

PEAR GHAPE

Waist >94 cm
Waist/Hip ratio  >0.90
Shirt size >43 (XL)

Waist Not...

Haow to measure
YOUIE waist
circurnferen ce;

Place a tape
measure snugly |
arcund your
bare abdomen
justabove your
hip bone, Ex-
hale. Then take
the measure-
ment

e

>80 cm
>0.85
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Too many or too big

| Hyperplasia Hypertrophy

i Adiponectin i Adiponectin

l'lnﬂammat-:nrmI Adipokines I'Jnﬂammatnry Adipokines

¥ Blood Flow —p Hypoxia

Infiltration of Macrophages

Obesity

Evil
7(Lesser Evil
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Classification

e Primary
— Alimentary

— Regulatory
— Metabolic

e Secondary

— Endocrine
— latrogenic
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Alimentary...not elementary

Energy
expenditure

3000 7
2000 <
i Thermic effect of food
L=
Arousal
1000 + ) Resting
Slie;;mlg energy
flsi sl expenditure
rate

s Yonovski end Yanovski, 1999
70 kg man, in energy balance e L

Ingesting approximately 3000 kcal/day
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Hunger or Appetite

Response too
satiety signals

POMC “nabolic pathways

Adiposity
—d
signals
) Gl tract
i Vagus nerve Cserp}rrl]c;al
SNS
. Superiulr afferents
: . cervical
Satiety _ Mechanical ganglion
signals
Energy |
L metabolism = CCK release
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THE VICIOUS CYCLE OF LEPTIN RESISTANCE

THAT cross blood brain barrier)
BINDS
E LEPTIN Leptin functions to turn off
E appetite while promoting the
o burning of triglycarides that =B
ﬂ E bloat fat cells. As people accumulate excess fat cells % %,
LT (adipocytes), C-reactive protein is released that binds to leptin in the 2 §_
5 = blood, impairing leptin transport across the blood-brain-barrier, thus :? @
b b preventing leptin from performing its dual function of breaking down % =]
E stared adipocyte fat and controlling appetite. As more fat cells form = g
o= on the body, greater amounts of C-reactive protein ST
) are released, binding leptin even more,
This vicious cycle of leptin resistance
helps explain why aging
people often get fatter with
each passing year.
(Overeating creates
more adipocytes)
ADIPOCYTES HUNGER

Leptin resistance

X BLOOD BRAIN
o BARRIER

{Bound leptin cannot
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Metabolic obesity

@Decreased Basal Metabolic Rate (BMR)
@ATendency towards lipogenesis
@More efficient E- production

@More efficient energy expenditure

10/15/2014
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Regulatory obesity

Hypothalamic damage

ATumor
@ATrauma
@Haemmorhage
AlInfection

10/15/2014
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Secondary obesity

e Endocrine
— Hypogonadism
— Hypothyroidism
— Adreno-genital syndromes
— Hyperglucocorticism
— Polycystic ovaries (PCOS)
— Pregnancy (progesterone, leptin)

e |atrogenic
— CS, Antidepresants ...

10/15/2014
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The Endocrine Adipocyte

TLeptin
L Adiponectin T TLactate

TTNFO‘\ \ / TPAI-1
HNOS - ; f .___—» TResistin

TAn gintPnﬁinnan‘f X-Actin, Desmin,
Laminin, Myosin,

/ Viculin
i

tiL-6 TFFA 1Triglyceride

1 [Tt Adipsin

TCRP TLipoprotein lipase

TLDL
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OBESITY — The Complications

Se% Hormane Increased Fres Physical Quality of Life
Imbalance Fatty Acids '
Metabolic Syndrome

l Insulin resistance f

I Hypetenshon I

_|" el Wﬂmﬂiﬂ

Hermorne
Dependent Tumours

Type 2 Diabetes
Mellitus

DISABILITY

PSYCHOLOGY
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Morbidity and mortality

Obesit

2

Body Mass Index vs. Mortality

Exponential Increase in Risk

—— OHigh risk
B Medium risk
= Low risk

2
=
£
2
1]
=
&
3
o

pL 28 31 34

BMI (kg/m?)

Adams KF et al. N Engl J Med 2006;355:763-778
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The Metabolic Syndrome

M35 components

ATPII [3]

IDF [4]

To be diagnosed as MS:

Walst cireumference

blood pressurs

serum glucase level

serum triglyceride level

HOL-cholestaral

Add-ons

®Hyperuricemia

3 or more components

=58 em

SEP=120 ar DBP=85 mmHg or Taking
nypertension medication

= =061 mmal/L ar taking diabetes medication
=170 mmol/L

<21.29 mmaolfL

*Obstructive Sleep Apnea

*hsCRP
*PCOS

central obesity plus at least two other
components

=80 cm

Same as ATPII criteria

=56 mmaol/L or taking diabates medication

=1.70 mmeol/L or taking abnormal lipid
meadication

<21.29 mmol/L
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Tilt the scales

Energy Energy

Input expenditure
Eat less, but don’t starve 1. Exercise more (5x45)
Frequent meals (5/day) 2. Exercise aerobic

More fibers
Less CH with high Gl

B o

% of Total Energy

$insulin

HEEH G
[Vas cesirab e
hland ¢ oeae

T 171 — Ti™ 1 e—
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