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ECV

¢ 12 Causa de muerte en mundo
occidental

¢ Origen complejo, influyen muchos
factores

¢ Colesterol plasmatico elevado:
indicador de riesgo




12 ENCUESTA NACIONAL DE
FACTORES DE RIESGO ECNT

COLESTEROL ELEVADO

» Colesterol total medio: 186.4
mg/dl

> Porcentaje de adultos con
colesterol total elevado ( = 200
mg/dl):33.3%

> Porcentaje de adultos con
colesterol total elevado (250
mg/dl): 5.8%




Manejo hipercolesterolemia

¢ Medidas en estilo de vida:
alimentacion, actividad fisica

¢ Inclusion de farmacos




Como llega el colesterol al
plasma?

Como resultado de diferentes
mecanismos




Estructura del colesterol
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Estos mecanismos se ven
afectados por diversos factores

¢ Edad

¢ Sexo

¢ Habitos alimentarios

¢ Genotipo de cada persona




COLESTEROL PLASMATICO
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Colesterol a nivel intestinal

¢ Dietetico: 250 a 500 mg/d (o mas)
¢ Secrecion biliar: 600-1000 mg/d

|

TOTAL: 850-1500 mg/d




Origen y destino del colesterol intestinal

Colesterol dietario
230- 500 mg/dia
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Digestion y absorcion del colesterol
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Aspectos moleculares de la absorcion del colesterol intestinal
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FITOESTEROLES - FITOESTANOLES

# Esteroles de origen vegetal

¢ Estructura quimica similar al
colesterol

¢ Presentes en hojas, tallos, semillas,
frutas




FITOESTEROLES

¢ Ingesta diaria variable: 160-500
mg/d

¢ Hay mas de 25 estructuras quimicas

identificadas

¢ 3 son las que estan en mayor
proporcion (95-98%): sitosterol,
campesterol, stigmasterol

¢ Fitoestanoles: Reduccion quimica del
doble enlace de los fitoesteroles




Estructura de fitoesteroles y de fitoestanoles
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Efectos fisiologicos

¢ Antiinflamatorios
¢ Antitumorales

¢ Bactericidas

¢ Fungicidas

¢ HIPOCOLESTEROLEMIANTE (efecto
mas evidenciado cientificamente)




Mecanismos de accion

¢ Luz intestinal:
- Inhiben absorcidn de colesterol, por
competencia al ingresar a la micela
¢ Enterocito:
- Inhiben reesterificacion del colesterol

- Aumentan la actividad y sintesis de
los transportadores del colesterol desde
las celulas al lumen intestinal




Efecto de fitoesteroles en el intestino delgado

Fitoesteroles
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Efecto de fitoesteroles a nivel de la celula intestinal
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Efecto de fitoesteroles sobre la absorcion y
excrecion del colesterol dietario

A. Dieta normal B. Dieta enriquecida con
fitoesteroles
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TOXICIDAD

¢ En general los estudios realizados no
muestran casi efectos secundarios

¢ Sugerencia: No superar el aporte de

8,6g/d (no hay estudios con dosis
mayores)*

¢ Considerar consumo de productos
enriguecidos

*Nutrition Research, Vol 28. Abril 2008




EFECTOS ADVERSOS

¢ Disminucion de concentracion de
vitaminas liposolubles en plasma*:

- B caroteno: hasta 25%
- Vit E: hasta 8%

¢ Actuan protegiendo al LDL de oxidarse:

Al bajar LDL por fitoesteroles, se necesita
menor cantidad de antioxidantes

¢ Por ajustes: Vit. E se mantiene,
caroteno disminuye entre 8 y 19%

¢ Sugerencia: aumentar consumo de
alimentos fuente

*Nutrition Research, Vol 28. Abril 2008




PRODUCTOS ADICIONADOS

¢ Yogures

¢ Margarinas

¢ Aderezos para ensaladas
¢ Barritas de cereal

Mejor solubilidad en medio graso




Talsle 5. Blood lipid-lipoprotain leval responses fo sterols/stanol consumption and carotenoidtocoph erol concentrations across recant trials icontinuad)

First author, [y},
{ref erence)

Population/duration

Imtervention {typa)

Major findings

Davidson et al
i2001) (67)

Mtanios et al
(2002) (66)

Moakes (2002)
1)

Vanstona 2002
79

Ouilez (2003)

(63)

N=&4 man and women with mikly
alevatad LOL cholegtersl leval (130
mg/dL"s; & wik

N=53 subjects (TC=213 mg/dL%;
gubjects stratified into cohorts on the
basis of TC {198 my/dL® or =108
mgidL"s; 3 wik

n=20 men, n=26 wamen with
hgperchiokstardamia; 3 wk

N=15 participants with primary familial
heparlipidamia; 3 wk

N=57 patientz with
normochokstardemia; & wk

0, 3.0, 6.0, and 2.0 g/ plant el estors wars
provided in 14 g reduced-fat spread and 45 g

reducsd-fat zalad dressing per day. Subjpcts folloeed

usual diet {randomized, double-bind, controlied
design)

7.5 7 #pread at broakfast and 7.5 g at unch or dinner
wore consumed. Al subjects followed habibual
Japanese diet (doubla-blind, controlled design)

25 g spreads per day, 3-way comparison study with
2.3 g storol estars or 2.5 g stanol estars vs control,
In addition, participants wem adwisad 10 eat =5
sarvings of vegetables and fruit per day, of which
=1 senving was from a high-carotenoid soure

Subjcts followed diets bw in total and saturated fat

frandomized double-blind, crossover dasign].

Four treatments: plant serols (1.8 g9/4d); plant stanoks
i1.8 g/l 50:50 mix of stemols and stanols (1.8 g/d);
o starch contml. Subjects followed an awerage
Camadian diet randomized, oossoer design)

LOL chidestoml kbwvel docreased by 5%, 2.6% and 9%
inthe 3, 6, and 9 g/d groups, respactively, ¥s 1. 3%
in the 0 g/d group. The changes wem not
statistically significant, TC and HOL cholestaml
levalz did change. TG level noreased i the control
qroup, which was significantly different from the 3.0
il arm (P00, Serum ce- and frans-bata
caroena [avels ware raducad in the 9.0 g/d goup
wa comtrols (P=0.08), but all canotenoid values wers
within normal ranges

TC and LOL choketaml lewels ware 6% and 9% bwer

for all subjects, mspectively, after consumption of
frea steroks (P-<0.001). For tha TC <198 mg/dL®
group, TG and LOL dwlesteml vk docreased 5%
and #%, respactively (P<0.001) and for the TC
=198 mg'dL® group, they were 7% and 11% lower,
respa ctively (F0.001). The decreases wers similar
bawaen the two echorts, HOL cholesterol and TG
lovels did ot change i any growp. Flsma gB-
cardens was lower (21%) in subjects consuming
plant stardls (P<20.001). Plasma vitamin 4 and E
level= did mot differ

TG decreased 6.1% and 7.3% on sterd ester and

stanol egter freatments, respectively (P 0.001), and
LOL cholestoml level decresased 7.7% and 9.5%,
regpe ctively (P=20,001 ), The decreases on staml vs
stanol ester freatments were similar. HOL
cholesterol and T lewels did not changa.
Corgumption of 1 sarwing per day of high-carotanoid
fruit or vegetablo resufad in plagma camtanid
levalz in the freatment groups that were smilar to
the contral qraup.

TC kval decreased 7.8%, 11.9%, 13.1% v control,

raspe ctively (P<0.01). LDL cholastarol leval
decreasad 11.3%, 13, 4%, 16.0% vs contml
§F=0.03). HOL choksterol and TG levels did not
change.

3.2 9/ storol egters in cmizsants and magdaknas; also TG and WL chokstoml level decrsased by 8.9% and

enriched n o-tocophernl and beta carotena. Subjacts

followred am average Western diet frandomizad
double-blind, placebo-controlled design)

14.7%, respectively (F<0.001). HOL choksterol and
T level: did not change nor did plasma tocophaml
o camtenaid lovals.

oontinuad)




Table 5. Bl lipic-lipoprotain level rasponses to staroks/staniol consumption and carotencid dacopharol concantrations acrees recant faks (continuad)

First authar, (y),

(raference) Population/duration Interverttion (typa) Major findings
Hendriks (20031 N=183 participants with normo- or mild 2000 spread 'with 1.6 g staml estars per day. Subjeds TG and DL cholesteml levels decreased by 4% and
(G4 hyparchokstarclemia participants; 39 followed an average Dutch diet {randamizes] double- %, raspactively (0.01<P<0.05). p-Carctene
Wik blind, placebo-controlled parallel arm design) concentrations decraased 15%-23% but carotenaoid

concentrations were not lower when exprassed
relative to LDL chalesteral,

Dovaaj (2004) =72 froa-liing adutts with mild (rangg juica fortified with plant staroks (2 0/d). Subjects 70 and DL chokstaml lyvels docreased 7.2% and

(73] hyparchokstarclemia; 8 wk folloaved an average Amenican diet irandomizad, 12.4%, respactrvaly (P<0.01). HOL chalegt erol and
placabo-contralled desgn) TG level: did not change,
Jauhianan N=a7 man and women with miki 2 plant stanols/d provided in G g bw-fat chease. 0 decroasad 6% (P<0.001), (DL cholastarol laval
(2006) |A3) hyperchokstarclemia; 5 wk Subject ware instructed to follow thair usual diet. decreasad 10% (P<0.001). HIL chalesterl and T@
(randomized, double-bind paralkel arm design) leval= did not change.
Gylling (20060 N=38 women with mild 3 i stanol ester/d provided in 24 g margaring forup o LOL cholastaml level dacreasad 10% (P<0.03) with 2
il hyparchokstarclemia without haart 6 ma. For remaining 6 ma, subjects ware g'd and 17% with 3 g (P<0.m)
disaase; 12 mo randomized fo 2 g or 3 g stanol estar/d (double-

blind, randiomizad parallel arm design)
Golcberg (2006)  N=26 patients with ypercholestaralomia  Stanol tablets (1.8 o/d) were given to subjects follwing  LOL cholastaml lewel docreased 9.1% (P=0.007), TC
(9] on stati tharapy, 6wk an Amarican Haart Association heart-heathy distand  decreasad 12,9 moidL® (P=0.03), HOL chalasterl
o lang- tarm stain tharapy (double-blnd, placebo- and TR loweks did not changa
contralled paralkel arm desian)

Castro Cabezas  N=20 patients on lipid-lowerng Stanol margarine (30-35 gid); 3 g plant stanols given.  LOL cholastaml kel decreased 15.6% in the
(2006} (70) medications (11 treatment stbjectsh 8 Subjects followad 2 habitual diet (sngle-blind, trogtrmant group and 7.7% in the contral group im
ik randomized dasiqn). sinificant difference between groups). HOL

cholastaral and TG levels did nat changa.

T =kl eholestanl

1)L i-nety (apratein,

“To gomert ML cholesera 1o mma L, muflply Moyl by 002523 To eamert mmovY. chakesercd ko oL, murply mAnaUL by 38.7. Choleserl o 153 myitL=5.00 mmalL.
DL =hgh-denty ipaprolein.

T = gheerdes.

o comvert maAL tighyesrtes 5 mmelL, mautiph ML by 0113, To comert mmelA. tgkeeride & o mg/dL, mubiply oL by 89 £ Trigheerides of 155 my’dL=1.80 mmalL.




¢ Trabajos con 2 a 3g de fitoesteroles
diarios muestran hasta 15% de descenso
del CT y LDLc.

¢ De utilizar productos adicionados

considerar sustitucion isocaldrica por otros

¢ Trabajos que combinan fitoesteroles con
estatinas muestran que los efectos se
suman




Ninos y adolescentes

Estudio en Noruega:

¢ Cambios en el lipidos plasmaticos y
vitaminas liposolubles con ingesta de
margarina con esteroles

¢ 37 ninos, 20 padres con hipercolesterolemia
fliar.

¢ Dosis esteroles:1,2g/d ninos-1,6g/d padres
¢ Seguimiento: 6 meses




Resultados

o CT: 1 9,1% en padres y ninos

¢ LDLc: 11,4% en ninos y 11% en
padres

¢ B caroteno: Incambiado en padres
1 10,9% en ninos (luego
aumenta en seguimiento)




Contenido de fitoesteroles de algunos aceites

Fitoesteroles
Alimento mg/ 100 g porcion comestible

Aceite de maiz 952
Aceite de girasol 725
Aceite de cartamo 444
Aceite de soja 221
Aceite de oliva 176
Almendras 143
Habas 76
Maiz 70
Trigo 69
Aceite de palma 49
Lechuga 38
Platano 16
Manzana i7
Tomate 7

Gentileza Dr. Valenzuela. INTA Chile




Efecto del consumo de mantequilla, margarina y de margarinas con diferentes
cantidades de fitoesteroles en el colesterol total y en el colesterol-LDL*

E = Colesterol total : = Colesterol-LDL

de colesterol

-

iIsminucion

% de d

Mantequilla Mar garina 0.85 g de 1,60 g de 3.30 g de
s/Titoest fitoest/ dia fitoest/dia fitoest/dia




Incorporacion de los fitoesteroles/fitoestanoles al "portfolio™ reductor del
colesterol-LDL de acuerdo al Adult Treatment Panel 111 (ATP III)
del National Cholesterol Education Program (NCEP)*

Modificacion
de la dieta

Grasa saturadas

Fitoesteroles/
fitoestanoles

Reduccion de
colesterol dietario

Incorporacion de fibra

Reduccion de peso

Recomendacion

reduccion a < 7%
calorias

2g/dia a 3g/dia

menos de 200mg/dia

5 - 10g/dia fibra soluble

4 a 5 Kg de reduccion

Reduccion aproximada
(%) del colesterol-LDL

8% - 10%

6% - 10%

3% - 5%

3% - 3%

5% - 8%

Efecto total de reduccidn de colesterol-LDL

25% - 30%




MUCHAS GRACIAS!




