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d
ifferen

ces
in

T
A
G

ex
cu
rsio

n
after

a
m
eal.

L
o
n
g
er

p
o
st-

p
ran

d
ial

T
A
G

ex
p
o
su
re

in
p
eo
p
le

w
ith

th
e

ath
ero

g
en
ic

lip
o
p
ro
tein

p
h
en
o
ty
p
e
(1
2
)

co
m
p
risin

g
m
o
d
est

h
y
p
er-

trig
ly
cerid

aem
ia,

m
ild

ly
d
ep
ressed

H
D
L

ch
o
lestero

l
co
n
-

cen
tratio

n
an
d
sm

all
d
en
se

L
D
L
m
ay

n
o
t
b
e
reco

g
n
ised

b
y

co
n
v
en
tio

n
al

tests.
S
ev
eral

b
io
lo
g
ical

d
eterm

in
an
ts

h
av
e

b
een

fo
u
n
d
fo
r
th
e
ath

ero
g
en
ic

lip
o
p
ro
tein

p
h
en
o
ty
p
e:

it
is

m
o
re

co
m
m
o
n
in

m
ales

an
d
w
ith

in
creasin

g
ag
e,

an
d
is

stro
n
g
ly

in
fl
u
en
ced

b
y

B
M
I
o
r
w
aist:h

ip
ratio

.
D
u
rin

g
p
reg

n
an
cy

th
is

ch
an
g
e
h
ap
p
en
s
p
h
y
sio

lo
g
ically

as
a
resu

lt
o
f
in
creasin

g
T
A
G

co
n
cen

tratio
n
.
T
h
e
ath

ero
g
en
ic

lip
o
-

p
ro
tein

p
h
en
o
ty
p
e
m
ay

also
d
isp

lay
a
fam

ilial
trait.

E
v
en

th
o
u
g
h
h
ig
h
carb

o
h
y
d
rate

d
iets

m
ay

in
crease

V
L
D
L

co
n
-

cen
tratio

n
so
m
ew

h
at

an
d

fail
to

raise
H
D
L
,
th
e

lesser
p
o
stp

ran
d
ial

ex
p
o
su
re

to
rem

n
an
ts

o
f

T
A
G
-rich

p
o
st-

p
ran

d
ial

lip
o
p
ro
tein

s
m
ay

co
n
fer

b
en
efi
t
in

th
e
ath

ero
g
en
ic

lip
o
p
ro
tein

p
h
en
o
ty
p
e
as

w
ell.

T
h
e
resp

o
n
se

to
in
g
ested

ch
o
lestero

l
is

also
k
n
o
w
n
to

b
e
v
ariab

le
an
d
to

b
e
satu

rab
le.

C
o
n
sid

erin
g
th
e
am

o
u
n
t
o
f

ch
o
lestero

l
in

fo
o
d
,
th
e

p
lasm

a
v
o
lu
m
e

an
d

th
e

rap
id

clearan
ce

fro
m

th
e
circu

latio
n
,
th
e
effect

o
f
a
ch
o
lestero

l-
rich

feed
o
n
p
lasm

a
ch
o
lestero

l
is

n
eg
lig

ib
le

w
h
en

v
iew

ed
o
v
er

h
o
u
rs

to
a
d
ay
.
H
o
w
ev
er,

w
ith

su
stain

ed
ch
o
lestero

l
feed

in
g

th
e

m
o
d
u
latio

n
o
f

th
e

L
D
L

recep
to
r

red
u
ces

h
ep
atic

u
p
tak

e
o
f
p
lasm

a
L
D
L

an
d

p
lasm

a
L
D
L
C

rises
w
ith

a
m
ean

o
f
ab
o
u
t
1
.5
m

M
/l (1

3
)
to

ach
iev

e
a
n
ew

stead
y

state
b
etw

een
p
ro
d
u
ctio

n
an
d
clearan

ce
o
f
L
D
L
.
T
h
ere

are
n
o
rm

al
su
b
jects

w
h
o

h
av
e

d
ifferen

t
stead

y
states

w
ith

n
o
rm

al
v
arian

ts
in

ap
o
E
(1
4
)
an
d
ap
o
A
iv

(1
5
).

T
h
e
n
atu

re
o
f
th
e
d
ietary

fatty
acid

s
also

in
fl
u
en
ces

th
e

resp
o
n
se.

S
atu

rated
fatty

acid
s
p
ro
m
o
te

th
e
L
D
L
elev

atio
n

an
d
P
U
F
A

red
u
ce

th
e
L
D
L

in
crease

o
n
ch
o
lestero

l
feed

-
in
g
(1
6
).

C
h
o
lestero

l
feed

in
g

in
creases

L
D
L

an
d

u
su
ally

also
H
D
L

ch
o
lestero

l,
satu

rated
fats

in
th
e
d
iet

also
ten

d
to

in
crease

L
D
L

an
d

H
D
L
.
M
U
F
A

m
ay

d
ecrease

L
D
L

so
m
ew

h
at,

leav
in
g
H
D
L
ch
o
lestero

l
n
o
rm

al.
P
U
F
A
,
so
m
e

o
f
w
h
ich

are
essen

tial,
ten

d
to

d
ecrease

H
D
L

an
d
L
D
L

ch
o
lestero

l.
T
h
e

n
-3

P
U
F
A

m
ay
,
esp

ecially
w
ith

m
ild

h
y
p
ertrig

ly
cerid

aem
ia,

in
crease

th
e

L
D
L

ch
o
lestero

l (1
7
).

T
ran

s-u
n
satu

rated
fatty

acid
s
are

k
n
o
w
n
to

d
ecrease

H
D
L

ch
o
lestero

l,
w
h
ereas

S
F
A

in
crease

L
D
L

ch
o
lestero

l (1
8
).

T
ab
le

1
su
m
m
arises

in
fo
rm

atio
n
o
n
lip

o
p
ro
tein

resp
o
n
ses

to
ch
o
lestero

l
an
d
d
ifferen

t
classes

o
f
fatty

acid
s,
b
earin

g
in

m
in
d
th
at

d
ietary

m
an
ip
u
latio

n
m
ay

n
o
t
o
n
ly

in
crease

o
n
e

en
tity

b
u
t
co
u
ld

also
d
ecrease

an
o
th
er.

A
lth

o
u
g
h

th
e
effects

o
f
d
ietary

lip
id
s
o
n

lip
o
p
ro
tein

s
m
ay

b
e
relativ

ely
sm

all
in

m
o
st

p
eo
p
le,

th
ey

can
certain

ly
h
av
e
sig

n
ifi
can

t
im

p
act

in
a
lifetim

e
an
d
m
ay

also
in
fl
u
-

en
ce

o
th
er

p
ro
cesses

th
at

g
o
v
ern

o
u
tco

m
e.

T
h
e
ro
le

o
f
n
-3

P
U
F
A

in
in
fl
am

m
atio

n
as

w
ell

as
th
e
h
ealin

g
resp

o
n
se

h
as

recen
tly

b
een

reco
g
n
ised

(1
9
).
T
h
ere

are
also

ep
id
em

io
lo
g
ic

stu
d
ies

th
at

in
d
icate

red
u
ctio

n
s

in
h
eart

d
isease

w
ith

in
creases

in
co
n
su
m
p
tio

n
o
f
n
-3

fatty
acid

s
as

fi
sh

(2
0
)
o
r

su
p
p
lem

en
tatio

n
s
(2
1
).
A
n
n
-3

in
d
ex

h
as

b
een

su
g
g
ested

(2
2
)

b
y
relatin

g
th
e
su
m

o
f
E
P
A

an
d
D
H
A

to
th
e
su
m

o
f
all

th
e

fatty
acid

s
in

red
cell

m
em

b
ran

e.
If

<
4
%
,
th
en

su
p
p
le-

m
en
tatio

n
o
f
1
–
3
g
n
-3

P
U
F
A
/d

is
reco

m
m
en
d
ed
.
If

>
8
%
,

it
is

v
iew

ed
as

d
esirab

le
an
d
n
o
actio

n
n
eed

s
to

b
e
tak

en
.
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B
etw

een
4
an
d
8
%

req
u
ires

0
.5
–
1
g
/d

n
-3

P
U
F
A

su
p
p
le-

m
en
tatio

n
.
T
h
e
b
en
efi
t
f
su
ch

an
ap
p
ro
ach

h
as

n
o
t
b
een

v
erifi

ed
in

an
in
terv

en
tio

n
al

stu
d
y
b
u
t
ad
d
itio

n
al

in
tak

e
o
f

n
-3

fatty
acid

s
o
v
er

a
d
iet

co
n
tain

in
g
sev

eral
p
o
rtio

n
s
p
er

w
eek

m
ay

b
e
w
o
rth

w
h
ile

in
v
ery

h
ig
h
risk

cases.
A
n
o
th
er

d
ietary

co
m
p
o
n
en
t
th
at

m
ay

m
o
d
u
late

th
e

p
lasm

a
ch
o
lestero

l
co
n
cen

tratio
n

is
th
e

co
n
su
m
p
tio

n
o
f

p
lan

t
stero

ls
an
d

stan
o
ls.

P
lan

t
stero

ls
h
av
e
ab
o
u
t
3
%

u
p
tak

e
an
d
p
lan

t
stan

o
ls
(satu

rated
B
-rin

g
)
h
av
e
an

u
p
tak

e
o
f
ab
o
u
t
0
.3

%
.
T
h
ese

m
o
lecu

les
d
isp

lace
ch
o
lestero

l
fro

m
th
e
m
icelle

in
th
e
g
u
t
an
d

im
p
air

u
p
tak

e
o
f
ch
o
lestero

l
in
to

th
e
en
tero

cy
te

at
th
e
lev

el
o
f
N
iem

an
n
–
P
ick

C
1
-lik

e
p
ro
tein

1
.
O
n
ce

tak
en

in
th
e
p
lan

t
stero

ls
are

p
referen

tially
secreted

b
y

ad
en
o
sin

e
b
in
d
in
g

cassette
G
5

an
d

G
8

in
to

th
e
in
testin

al
o
r
b
iliary

tract (2
3
).
L
essen

in
g
th
e
ab
so
rp
tio

n
o
f
th
e

ch
o
lestero

l
in

th
e

in
testin

al
lu
m
en

red
u
ces

th
e

d
eliv

ery
o
f
ch
o
lestero

l
to

th
e
liv

er
an
d
co
n
seq

u
en
tly

th
ere

is
an

u
p
-reg

u
latio

n
o
f
L
D
L

recep
to
rs

th
at

w
ith

in
4
w
eek

s
w
ill

lo
w
er

th
e
L
D
L
ch
o
lestero

l
b
y
ap
p
ro
x
im

ately
9
%
.
T
h
e

fi
n
d
in
g
(2
4
)
th
at

h
ig
h
er

p
lan

t
stero

l
co
n
cen

tratio
n
s
p
red

ict
v
ascu

lar
d
isease

m
ay

refer
m
o
re

to
h
ig
h
er

stero
l
ab
so
rp
tio

n
th
an

an
ad
v
erse

effect
as

a
recen

t
rev

iew
d
id

n
o
t
fi
n
d
th
e

co
n
su
m
p
tio

n
o
r
p
lasm

a
co
n
cen

tratio
n
o
f
p
lan

t
stero

ls
to

b
e

p
red

ictiv
e
o
f
v
ascu

lar
d
isease

(2
5
).
W
h
ile

reco
g
n
isin

g
th
at

n
o
o
u
tco

m
e
stu

d
ies

are
av
ailab

le
o
n
th
e
u
se

o
f
p
lan

t
stero

ls
th
eir

u
se

is
n
ev
erth

eless
reco

m
m
en
d
ed

(2
6
).

Im
p
o
rtan

tly
,

p
lan

t
stero

ls
are

co
n
tra-in

d
icated

in
p
atien

ts
w
ith

p
h
y
to
s-

tero
laem

ia,
a
rare

d
isease

th
at

is
recessiv

ely
in
h
erited

an
d

m
asq

u
erad

es
clin

ically
sim

ilar
to

fam
ilial

h
y
p
erch

o
les-

tero
laem

ia.

H
y

p
ertrig

ly
cerid

a
em

ia
a

n
d

o
th

er
d

y
slip

id
a

em
ia

s

T
h
e

m
an
ag
em

en
t
o
f

d
y
slip

id
aem

ia
fo
cu
ses

m
ain

ly
o
n

ath
ero

sclero
sis

b
u
t
h
y
p
ertrig

ly
cerid

aem
ia

is
im

p
o
rtan

t
to

treat
as

th
ere

is
a
h
ig
h
risk

o
f
p
an
creatitis

as
w
ell,

w
ith

sig
n
ifi
can

t
m
o
rb
id
ity

an
d
m
o
rtality

.
M
o
st
o
f
th
e
fatty

acid
s

in
th
e
d
iet

are
in

T
A
G

b
u
t
p
h
o
sp
h
o
lip

id
s
an
d
,
to

a
v
ery

lim
ited

ex
ten

t,
ch
o
lestero

l
ester

also
co
n
trib

u
tes

to
fatty

acid
in
tak

e.
F
atty

acid
s
are

re-assem
b
led

in
to

T
A
G

in
th
e

en
tero

cy
te

an
d
are

tran
sp
o
rted

in
ch
y
lo
m
icro

n
s.

It
is

n
o
t

g
en
erally

ap
p
reciated

th
at

th
e
p
lan

t
o
ils

are
p
u
re

T
A
G

w
h
ich

len
d
taste,

tex
tu
re

an
d
satiety

to
fo
o
d
b
u
t
m
ay

b
e

h
arm

fu
l
if

co
n
su
m
ed

in
larg

e
am

o
u
n
ts

in
cases

o
f
h
y
p
er-

trig
ly
cerid

aem
ia.

T
h
e
d
ietary

v
ariatio

n
in

T
A
G

in
tak

e
is

larg
e:

2
0
–
2
0
0
g
/d
.
If

a
b
o
lu
s
o
f
fat

o
f
8
5
g
(ap

p
ro
x
im

ately
1
0
0
m

M
)
is

co
n
su
m
ed
,
w
ith

co
m
p
lete

ab
so
rp
tio

n
an
d
d
is-

trib
u
tio

n
in
to

3
litres

p
lasm

a,
th
e

ch
an
g
e

in
p
lasm

a
co
n
cen

tratio
n
w
ill

b
e
3
3
m

M
/l
if
n
o
clearan

ce
o
ccu

rs.
T
h
is

is
th
e
case

in
fam

ilial
ch
y
lo
m
icro

n
aem

ia
o
f
w
h
ich

lip
o
-

p
ro
tein

lip
ase

d
efi
cien

cy
is
th
e
co
m
m
o
n
est

cau
se.

In
h
erited

as
a
recessiv

e
co
n
d
itio

n
th
is
m
ay

b
e
u
n
ex
p
ected

in
a
fam

ily
an
d
th
e
d
iag

n
o
sis

m
ay

b
e
d
elay

ed
.
T
h
e
lip

aem
ic

b
lo
o
d
w
ill

b
e
ev
id
en
t
in

th
e
n
eo
n
atal

p
erio

d
an
d
eru

p
tiv

e
x
an
th
o
m
ata

w
ill

u
su
ally

p
reced

e
th
e
o
n
set

o
f
p
an
creatitis.

R
ecu

rren
t

p
an
creatitis

w
ill

cau
se

failu
re

to
th
riv

e
an
d

can
b
rin

g
ab
o
u
t
ex
o
crin

e
an
d
en
d
o
crin

e
failu

re
o
f
th
e
p
an
creas.

T
h
e

resp
o
n
se

to
th
e

lo
w
-fat

d
iet

is
d
ram

atic.
F
o
r
an

ad
u
lt,

restrictin
g
th
e
in
tak

e
o
f
T
A
G

to
2
5
g
d
aily

w
ill

u
su
ally

av
o
id

recu
rren

t
p
an
creatitis.

In
fan

ts
an
d

ch
ild

ren
n
eed

sp
ecial

d
ietary

assistan
ce

to
en
su
re

o
p
tim

al
en
erg

y
su
p
p
ly

as
w
ell

as
co
m
p
lete

n
u
tritio

n
.

R
are

b
u
t
sev

ere
d
iso

rd
ers

su
ch

as
p
h
y
to
stero

laem
ia

an
d

ad
ren

o
leu

k
o
d
y
stro

p
h
y

req
u
ire

v
ery

sp
ecial

d
ietary

lip
id

m
o
d
ifi
catio

n
s.

P
h
y
to
stero

laem
ia

m
ay

cau
se

sev
ere

h
y
p
erch

o
lestero

laem
ia

th
at

co
u
ld

b
e
m
istak

en
fo
r
fam

ilial
h
y
p
erch

o
lestero

laem
ia

ex
cep

t
th
at

it
is

recessiv
ely

in
h
er-

ited
.
A
d
ren

o
leu

k
o
d
y
stro

p
h
y
is

an
X
-lin

k
ed

recessiv
e
d
is-

o
rd
er

in
w
h
ich

v
ery

lo
n
g
-ch

ain
fatty

acid
s
accu

m
u
late

b
u
t

d
o

n
o
t
alter

th
e

co
n
v
en
tio

n
al

m
easu

rem
en
ts

o
f
p
lasm

a
lip

o
p
ro
tein

s.
T
h
e
d
iag

n
o
sis

an
d
m
an
ag
em

en
t
o
f
th
ese

d
is-

o
rd
ers

are
b
est

u
n
d
ertak

en
at

sp
ecialised

lip
id

clin
ics.

C
o

n
clu

sio
n

A
th
ero

sclero
sis

is
g
en
erally

m
u
ltifacto

rial
an
d

is
sig

-
n
ifi
can

tly
in
fl
u
en
ced

b
y
lifesty

le
in

w
h
ich

d
iet

is
im

p
o
rtan

t
fro

m
th
e
p
o
in
t
o
f
v
iew

o
f
en
erg

y
as

w
ell

as
o
th
er

m
acro

-
n
u
trien

t
in
tak

es.
T
h
e

n
atu

re
o
f
fatty

acid
s,

ev
en

w
h
ile

ap
p
earin

g
to

h
av
e
a
lo
w

im
p
act

o
n
lip

o
p
ro
tein

co
n
cen

tra-
tio

n
s,

m
ay

p
lay

a
ro
le

in
th
e
p
ath

o
p
h
y
sio

lo
g
y
o
f
ath

ero
-

sclero
sis

th
ro
u
g
h

o
th
er

m
ech

an
ism

s.
T
h
ese

m
ech

an
ism

s
in
clu

d
e

p
o
stp

ran
d
ial

v
ascu

lar
ex
p
o
su
re

an
d

reactiv
ity

,
co
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