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Editor’s Notes

T

his is a particularly packed issue of The Fats of
Life in that several topics are addressed.
These include 1) a review on hepatic lipase by
our colleagues from Japan, 2) a fascinating editorial
on the life and times of two leaders in our field,
Ancel Keys and Salim Yusf, and 3) a round table
discussion on omega 3 fatty acids by the leading
experts in this area. Our now Past, Past Chair, Dr.
George Csako, also provides an excellent review of
recent and pertinent literature to help keep you up
to date.
Japanese investigators have recently
developed methods to measure hepatic lipase
activity in plasma after heparin administration.
They are now using this method to help determine
the role of hepatic lipase in health and disease. In
the hepatic lipase article contained here the
authors review studies conducted to date, designed
to give us a better understanding of this important
enzyme. Further understanding is necessary, and
new tools have been developed which will help us
design and perform studies to determine the
clinical significance of hepatic lipase and how we
might use it in clinical practice.
I highly recommend reading the editorial
article on the biographical notes of Ancel Keys
and Salim Kusuf. This is masterfully written and
tells the life stories of two dedicated scientists who
have made significant contributions to the science,
particularly related to cardiovascular disease
progression and prevention.
The editorial
describes the extreme passion of these men and
the struggles they encountered as they persisted
with their pursuits to conduct two extremely
important studies: The Seven Countries Study and
the INTERHEART Study. Reading this article
you will see how passion and the love of science
resulted in accumulation of knowledge that has
helped the world to better understand
arthrosclerosis and disease prevention. It is both
inspirational and educational. We are so pleased
that the leadership and editors at the Journal of
Clinical Lipidology have allowed us to print this and
other articles in The Fats of Life and we sincerely
thank them, on behalf of the membership of the

Lipoproteins and Vascular Disease Division of the
AACC.
Also included in this issue is a round table
discussion on the utility of omega-3 fatty acids in
clinical practice. Dr. W. Virgil Brown is a master
at leading such discussions and as usual, he
gathered the leading experts in the field to discuss
advantages and potential disadvantages of using
omega-3 fatty acids in 1) the setting of
hypertriglyceridemia, 2) in cardiovascular risk
reduction, and 3) in past current and future
research studies designed to test the usefulness of
omega-3 fatty acids. You will find this to be a
stimulating and information filled discussion.
On a last note, it is an extreme pleasure to
have Dr. Sridevi Devaraj step up to the helm as
Chair of the LVDD Division. She brings a wealth
of knowledge and plans for new programs, new
research and the forging of new collaborations. In
the Chairs Corner she introduces an exciting plan
to explore partnership with clinical colleagues in
the National Lipid Association. The LVDD will
certainly benefit from her leadership.
With best regards,
Joseph McConnell, Ph.D., DABCC
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Chair’s Corner

T

his is my first message to AACC LVDD
Division members since assuming the Chair's
position. I hope to continue the excellent
efforts of my predecessors to keep our Division
activities interesting and informative. I would like
to take this opportunity to welcome the new
Division officers that will assume responsibility in
2012.
I have assumed the responsibility of the Chair
of the Division. In my professional life, I am the
Medical Director of Chemistry and POCT at
Texas Children’s Hospital and Professor in the
Department of Pathology and Immunology at
Baylor College of Medicine, Houston, TX.

opportunity to thank all of those volunteers for
their generous donations and from the different
companies that have supported us and made all
these events possible. I also would like each and
every one of you to actively participate as officers
in the Division.
Happy 2012 and Look forward to seeing you all in
Los Angeles.
Sridevi Devaraj
Chair, LVDD

As the New Year unfolds, we look forward to
the upcoming AACC Annual Meeting in Los
Angeles. The President of the AACC is now a
clinical chemist, Dr. Greg Miller, PhD, who is
Professor of Pathology, Director of Clinical
Chemistry, and Director of Pathology Information
Systems at Virginia Commonwealth University in
Richmond. The LVDD will hold its customary
events at this meeting: i) The Executive
Committee /Membership meeting on Sunday
morning which is open to all members; ii) The
Annual Mixer/Dinner meeting on Monday night
and
iii)
the
International
Lipoprotein
Standardization Meeting on Tuesday night. Since
these are very educational, discussing state of the
art topics and technologies, we encourage all
members to purchase your tickets to these early,
since they have been sold out in the last few years.
As in the past, there will be several workshops that
have been developed by LVDD members or in
association with LVDD. LVDD will also select the
best posters for awards that will be presented at
the AACC National meetings. Please remember to
submit abstracts for the meeting; the deadline is
February 27th 2012.
This year, we also hope to actively participate
and hold hands with our colleagues at the National
Lipid Association and have made efforts to initiate
a strong and mutual partnership. I also take this
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Hepatic lipase: What is its clinical significance on plasma lipoprotein
metabolism and atherosclerosis?
Kobayashi J1, Nakajima K1, Imamura S2, Mabuchi H1.
1
2

Department of Lipidology, Graduate School of Medical Science, Kanazawa University, Japan.
Diagnostics Research and Development Department, Diagnostic Division, Asahi Kasei Pharma Corporation

Hepatic lipase (HL) plays a key enzyme
catalyzing hydrolysis of triglycerides (TG) and
phospholipids (PL) in several lipoproteins. It
is generally recognized that HL is involved in
the remodeling of remnant, LDL, HDL and
production of small, dense low-density
lipoproteins (sd-LDL). On the other hand,
there is a controversy as to whether HL
accelerates or retards atherosclerosis. In this
review, we describe the clinical significance of
HL on lipoprotein metabolism and its relation
to atherosclerosis.
1) HL and lipoprotein metabolism.
It has been well recognized that remnant
lipoproteins and sd-LDL are risk factors for
cardiovascular disease. A large number of studies
suggest that HL is mainly involved in the
metabolism of those lipoproteins as well as HDL.
In 1990, authors from France showed that
inhibition of HL activity using a specific goat
antibody against rat HL impairs chylomicron
remnant-removal in rats [1]. Authors in the same
group suggested that HL may facilitate uptake of
chylomicron remnant-like particles, not only as a
lipolytic enzyme, but also as a ligand anchored to
extracellular glycosaminoglycans in isolated rat
hepatocytes [2]. Ji and colleagues proposed, using
rat hepatoma cells transfected with a human HL
cDNA, that HL contributes to the enhanced cell
association of specific types of remnant
lipoproteins by initiating their binding to cellsurface HSPG [3]. Another group from the USA
reported that, in mice, anti-HL antibody caused a
small but significant delay in remnant removal from
plasma and a larger decrease in hepatic uptake,
independent of lipolytic function of HL [4]. In a
gene transfer study using recombinant adenovirus
to express native and catalytically inactive HL (HL145G) in apo E-deficient mice, NIH researchers
suggested that HL may serve as a ligand that
mediates the interaction between remnant
lipoproteins and cell surface receptors and/or

proteoglycans [5]. In 2002, a human cohort study
showed that, of 120 normolipidemic, nondiabetic,
premenopausal women, those with more sd-LDL
had higher HL activity and lower HDL2 cholesterol
[6]. These in vitro and in vivo reports support the
notion that HL contributes to the metabolism of
remnant lipoprotein mainly through its bridging
action, and to the formation of sd-LDL and the
metabolism of HDL2 mainly through its enzyme
activity.
Recently, we found that in middle-aged,
obese or overweight American men or
postmenopausal women, HL activity in postheparin plasma (PHP) showed no association with
remnant-like particle (RLP)-TG, RLP-TC or sdLDL but was inversely associated with plasma HDL
levels [7]. In that study, we had expected that HL
activity would have been significantly associated
with sd-LDL, RLP-TG and RLP-TC. Thus, we feel
that aside from an effect of HL on HDL, the
clinical significance of this enzyme on remnant and
sd-LDL remain to be elucidated.
2) Relevance of HL deficiency to atherosclerosis.
One approach for understanding how this
enzyme affects the development and progression of
atherosclerosis is to clarify whether or not complete
HL deficiency is an atherogenic disease. This issue
does not appear to be resolved, in part because of
the rarity of this disease. Canadian investigators
reported that HL-deficient beta-VLDL in
compound heterozygotes for HL mutations
(Ser267-->Phe and Thr383-->Met) readily induces
cholesteryl ester accumulation in J774 [8]. The same
group suggested, in several other reports, that
human HL deficiency in the context of a second
factor causing hyperlipidemia could be strongly
associated with premature coronary artery disease
(CAD) [9,10].
In contrast to these human studies,
Mezdour and colleagues suggested, from studies of
mice lacking both HL and apoE, that HL deficiency
may increase plasma cholesterol but reduces
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susceptibility to atherosclerosis [11]. Although
homozygous or compound heterozygous deficiency
of HL is rare, it is presumed that a considerable
number of individuals with heterozygous HL
deficiency may exist in the general population. One
study reported that moderate elevation of total TG,
IDL, LDL, HDL2 and HDL3-TG were observed in
heterozygous HL deficiency with R186H or L334F
in a Finnish pedigree [12]. Up to date, there is no
clinical study on the association between
heterozygous HL deficiency and the development
of atherosclerosis.
We recently established a novel method for
measuring HL activity in postheparin plasma (PHP)
[13,14]. This method is easy, reliable and gives us
important information on how HL activity
associates with the series of lipoproteins (the kit for
the assay of HL activity is going to be commercially
available in the near future in Japan). Our method
for measuring HL activity will enable us to detect
individuals with low HL activity easily, leading to
the identification of either heterozygous or
homozygous HL deficiency. This will help to
answer the question of whether HL deficiency is
pro- or anti-atherogenic. There is some speculation
as to whether genetic deficiency of another crucial
lipolytic enzyme, lipoprotein lipase (LPL), is
associated with atherosclerosis. Most of the studies
suggest that it is unlikely that homozygous
deficiency of LPL is associated with atherosclerosis.
The findings in some reports, however, suggest that
individuals who do not have LPL activity but have
considerable inactive protein mass show evidence
of the development and progression of
atherosclerosis [15,16]. So what about HL
deficiency with HL protein mass? To answer this
question, it is essential to measure both activity and
mass of HL and for this purpose an easy and
reliable method for measuring HL activity is useful.
3) Polymorphism of the HL gene.
Studies have shown that the LIPC promoter
-514C>T polymorphism is associated with a mild
reduction in HL activity and elevation in HDL-C
[17~21]. We previously reported that this
polymorphism showed a weak effect on increasing
HDL-C in the Japanese population [22] but no
significant association with CAD in Japanese

familial hypercholesterolemia (FH) individuals [23].
There is a study showing that in men with CAD,
HL activity in PHP was 15% to 20% lower in
heterozygotes and 30% lower in homozygotes for
the -514T allele [24]. Hokanson and colleagues [25]
reported that the LIPC -480C>T polymorphism
(the same as the -514T allele) was associated with
subclinical coronary heart disease in type 1 diabetes.
To the best of our knowledge, how this LIPC
polymorphism affects the development of
atherosclerosis has not yet been reported.
4) HL in various disease conditions.
In human studies, HL activity is increased
in individuals with insulin resistance[26], type 2
diabetes[26], and high abdominal fat mass [27], all
of which are closely related to the development of
atherosclerotic disease. These aspects of HL
appear to be quite opposite to LPL. Unlike HL,
LPL activity or mass decreases in individuals with
insulin resistance [28,29], type 2 diabetes [30,31],
intra-abdominal visceral fat accumulation[32,33] or
metabolic syndrome[34].
5) HL and fat accumulation in the liver.
Studies suggest that HL activity increases,
or tends to increase, in individuals with fatty liver
[35~37]. Whether or not HL is simply associated
with these disorders is an interesting topic. A recent
report by authors from the USA showed that unlike
wild type mice, HL knockout mice showed no
development of fat accumulation in the liver even
after a high fat diet load [38]. This finding suggests
that HL is not simply associated with the
development of fatty liver but may have causal
effect on the development of this disease.
Combined with the fact that fat accumulation of the
liver is responsible for the development of diabetes
[39], this suggests that HL may indirectly contribute
to the formation of this atherogenic disease.
6) HL and angiopoietin-like protein 3 (ANGPTL3).

Considerable numbers of studies using mice
suggest that ANGPTL3 is involved in plasma TG
metabolism by inhibiting LPL activities [40~42].
However, Shimamura et al [43] and Moon et al [44]
found that, unlike in mice, plasma ANGPTL3
levels were not correlated with TG levels in human
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plasma and were shown to be more strongly
associated with HDL metabolism. We recently
reported that in American overweight or obese
subjects, ANGPTL3 concentration was inversely
correlated with HL activities in PHP [7]. This data
suggests that ANGPTL3 could be involved in HDL
metabolism through inhibiting HL activity in
humans.
In conclusion, despite multiple in vitro
studies having been done regarding the function of
HL on plasma lipoproteins, the clinical significance
of this enzyme is not fully understood. To solve
this, measuring HL activity in a large number of
individuals in daily clinical practice is essential and
our new method for measuring HL activity in PHP
will provide a unique opportunity for this purpose.

7. Nakajima K, Kobayashi J, Mabuchi H, Nakano T,
Tokita Y, Nagamine T, Imamura S, Ai M, Otokozawa S,
Schaefer EF. Association of angiopoietin-like protein 3
with hepatic triglyceride lipase and lipoprotein lipase
activities in human plasma. Ann Clin Biochem. 2010;47:
423-431.
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Literature Review
By Gyorgy Csako, M.D.
Title: Rosuvastatin does not affect human
apolipoprotein A-I expression in genetically modified
mice: a clue to the disputed effect of statins on HDL.
Authors: Marchesi M, Parolini C, Caligari S, Gilio D,
Manzini S, Busnelli M, Cinquanta P, Camera M,
Brambilla M, Sirtori CR, Chiesa G.
Journal: Br J Pharmacol. 2011 Nov;164(5):1460-8.
Comment: In addition to significantly reducing lowdensity lipoprotein (LDL) cholesterol, statins tend to
moderately increase high-density lipoprotein (HDL)
levels. In vitro studies have suggested that this effect
may be the result of an increased expression of
apolipoprotein (apo)A-I, the main protein component
of HDL. The aim of the present study was to
investigate in vivo the effect of rosuvastatin on apoA-I
expression and secretion in a transgenic mouse model
for human apoA-I. Human apoA-I transgenic mice
were treated for 28 days with 5, 10 or 20 mg/kg/day
of rosuvastatin, the most effective statin in raising
HDL levels. Possible changes of apoA-I expression by
treatment were investigated using quantitative realtime RT-PCR on RNA extracted from mouse livers.
The human apoA-I secretion rate was determined in
primary hepatocytes isolated from transgenic mice
from each group after treatment. Rosuvastatin
treatment with 5 and 10 mg/kg/day did not affect
apoA-I plasma levels, whereas a significant decrease
was observed in mice treated with 20 mg/kg/day of
rosuvastatin (-16%, P < 0.01). Neither relative hepatic
mRNA concentrations of apoA-I nor apoA-I secretion
rates from primary hepatocytes were influenced by
rosuvastatin treatment at each tested dose. Thus, in
human apoA-I transgenic mice, rosuvastatin treatment
does not increase either apoA-I transcription and
hepatic secretion, or apoA-I plasma levels. These
results suggest that mechanisms other than the
increased expression of apoA-I may account for the
observed HDL increase induced by statin therapy in
humans.
Title: Behaviour of human erythrocyte aggregation in
presence of autologous lipoproteins.
Authors: Saldanha C, Loureiro J, Moreira C, Silva JM.
Journal: Biochem Res Int. 2012;2012:261736.
Comment:
Several clinical studies evidenced
associations between complex lipid macromolecules;
for example, high LDL-C concentrations and blood

rheological behavior, like blood hyperviscosity, that are
both referred to as cardiovascular risk factors. Blood
viscosity is dependent on macro-(hematocrit and
plasma viscosity) and micro-(erythrocyte deformability
and aggregation) hemorheological parameters.
Disturbances in blood rheological behavior, such as
high blood and plasma viscosity and increased
erythrocyte aggregation tendency, have been described
in patients with ischemic heart diseases. Red blood
cells (RBCs) participate in acute coronary occlusion,
mainly under conditions of lower shear rate, for
example, within the microcirculation in the peri-infarct
domain of myocardium. Under in vitro stasis
conditions, RBCs in normal human blood form loose
aggregates with a characteristic morphology, similar to
a stack of coins, that is described as rouleaux
formation. After prolonged stasis, individual rouleaux
can cluster, thereby forming 3-dimensional structures.
In the circulation, the attractive forces involved are
relatively weak, and the aggregates can be dispersed
during flow by the shear rate. Increasing RBC
aggregation at low shear rate affects blood viscosity
and microvascular flow dynamics and both are
markedly enhanced in certain clinical conditions.
Factors influencing RBC aggregation can be (i) extrinsic
factors such as levels of plasma proteins (fibrinogen,
lipoproteins, macroglobulins, or immunoglobulins),
hematocrit, and shear rate, and (ii) intrinsic factors such
as RBC shape, deformability and membrane surface
properties. RBC membrane surface properties and
structure, such as surface charge and the ability of
macromolecules to penetrate the membrane
glycocalyx, greatly affect aggregation of cells
suspended in a defined medium. Different studies
have shown that hyperlipoproteinemia is associated
with RBC hyperaggregation. The inverse correlation of
erythrocyte aggregation with HDL2-C subfraction was
reported in a hypercholesterolemic middle-aged male
population without apparent symptoms of
cardiovascular disease. It was evidenced in vitro that
LDL-C enhances the RBC aggregation induced by
fibrinogen in aggregation models. The aim of this
work was to evaluate the effect of autologous plasma
lipoprotein subfractions on the aggregation of RBCs in
vitro. Aliquots of anticoagulated whole blood samples
obtained from 10 healthy fasting adult male volunteers
were enriched with their own HDL-C, LDL-C, or
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VLDL-C fractions obtained from the same batch by
density gradient ultracentrifugation. Plasma osmolality
and erythrocyte aggregation index (EAI) were
determined. Blood aliquots enriched with LDL-C and
HDL-C showed significantly higher EAI than
untreated aliquots, whereas enrichment with VLDL-C
did not induce significant EAI changes. This may be
explained, at least in part, by differing binding abilities
of these lipoprotein particles to the RBC membranes.
For the same range of lipoprotein concentrations
(under the same number of particles), expressed as
percentage of osmolality variation, the EAI was higher
in the presence of HDL-C than LDL-C (P < 0.01) and
EAI generally increased with increasing particle
number. It was concluded that particle size, up to LDL
diameter values, promotes the tendency of RBCs for
aggregation at the same plasma osmolality (particle
number) range of values. Additional studies are needed
to establish whether the cross-bridging or the
depletion layer model fits the effects of lipoproteins in
RBC aggregation.
Title Establishment of chemiluminescence enzyme
immunoassay for apolipoprotein B-48 and its clinical
applications for evaluation of impaired chylomicron
remnant metabolism.
Authors: Hanada H, Mugii S, Okubo M, Maeda I,
Kuwayama K, Hidaka Y, Kitazume-Taneike R,
Yamashita T, Kawase R, Nakaoka H, Inagaki M,
Yuasa-Kawase M, Nakatani K, Tsubakio-Yamamoto
K, Masuda D, Ohama T, Matsuyama A, Ishigami M,
Nishida M, Komuro I, Yamashita S.
Journal: Clin Chim Acta. 2012 Jan 18;413(1-2):160-5.
Comment: Apolipoprotein B-48 (apoB-48) is a
constituent of chylomicron remnants synthesized in
the small intestines. The serum concentration of apoB48 at fasting has been reported to be a marker of
postprandial hyperlipidemia, a presumed risk factor for
atherosclerosis. The authors evaluated the analytical
performance
of
a
recently
developed
chemiluminescent enzyme immunoassay (CLEIA).
Using multiple regression analysis, they also examined
the influence of other serum lipid values, age, sex,
smoking, drinking status and BMI on serum apoB-48
values in 273 clinical samples. Regarding the
performance of the CLEIA, within-run and betweenrun precisions were 1.7-2.7% and 1.2-7.3%,
respectively. Limit of detection was 12.5 ug/dL with

linearity up to 3,000 ug/dL. The recovery of apoB-48
ranged from 96.3 to 103.5% in 1:9 diluted sera after
adding recombinant apoB-48 at concentrations of
~1,510 ug/dL and ~3,990 ug/dL. The CLEIA highly
correlated with a previously validated in-house ELISA
(r=0.953, y=1.02 x -1.59). Serum apoB-48
concentrations were higher in males than in females,
and were correlated with smoking status as well as
with remnant-like particle-cholesterol (RLP-C)
concentrations. Patients with the metabolic syndrome
showed higher values of serum apoB-48 compared
with control subjects. The authors concluded that
serum apoB-48 measurement by CLEIA is satisfactory
for clinical use to assess abnormalities in the
chylomicron remnant metabolism.
Title: Fasting Serum Apolipoprotein B-48 Can be a
Marker of Postprandial Hyperlipidemia.
Authors: Masuda D, Sakai N, Sugimoto T, KitazumeTaneike R, Yamashita T, Kawase R, Nakaoka H,
Inagaki M, Nakatani K, Yuasa-Kawase M, TsubakioYamamoto K, Ohama T, Nakagawa-Toyama Y,
Nishida M, Ishigami M, Masuda Y, Matsuyama A,
Komuro I, Yamashita S.
Journal: J Atheroscler Thromb. 2011 Dec
22;18(12):1062-70.
Comment: Several epidemiologic studies have
demonstrated that both fasting and non-fasting
hypertriglyceridemia are closely related to the
development
of
atherosclerosis.
Non-fasting
hypertriglyceridemia is partially associated with
postprandial hyperlipidemia (PH) in patients with
dyslipidemia which is characterized by the postprandial
accumulation of excess triglyceride (TG)-rich
lipoproteins (TRLs) and their partially hydrolyzed
product, remnants (R) or remnant lipoprotein
particles. In the postprandial state, serum TG levels
increase rapidly around 3-4 hours after the meal
because of the prompt production of TRLs. TRLs
and their remnants are heterogeneous and originate
from two different organs, that is, the small intestines
(chylomicrons [CM] and CM remnants) and liver
(VLDL and VLDL remnants), respectively. However,
it is unclear whether the increase in TRLs is mainly
due to the increase in CM or VLDL in the
postprandial state and whether the postprandial
increase in remnant lipoprotein particles is due to the
increase in CM-R or VLDL-R. It is difficult to
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estimate the presence of PH without performing a
time-consuming oral fat loading (OFL) test, so
postprandial lipoprotein metabolism was analyzed by
measuring the postprandial levels of apolipoprotein
(apo)B-48 and apoB-100, and the correlation between
postprandial TG increase and fasting apoB-48 levels
was assessed to establish a good marker of PH without
performing an OFL test. Ten male normolipidemic
subjects were loaded with a high-fat (HF, 1045 kcal) or
standard (ST, 566 kcal) meal, and the lipids,
apolipoproteins and lipoprotein profiles were analyzed
after each meal. TG, apoB-48, remnant-like particle
(RLP)-cholesterol and RLP-TG levels were increased
and their levels were significantly higher after intake of
the HF meal than the ST meal; however, there was no
postprandial increase in apoB-100 and LDL-C levels.
Postprandial increases in TG levels of CM, VLDL,
LDL and HDL were significantly higher after intake of
the HF meal than the ST meal. Fasting apo B-48 levels
were strongly correlated with the incremental area
under the curve of TG after intake of the HF meal,
but not the ST meal. In conclusion, postprandial TG
increase was mainly due to increased CM and CM-R,
but not VLDL. Measurement of fasting serum apoB48 may be a simple and useful method for assessong
the existence of PH.
Title: Serum apolipoprotein B-48 levels are correlated
with carotid intima-media thickness in subjects with
normal serum triglyceride levels.
Authors: Nakatani K, Sugimoto T, Masuda D, Okano
R, Oya T, Monden Y, Yamashita T, Kawase R,
Nakaoka H, Inagaki M, Yuasa-Kawase M, TsubakioYamamoto K, Ohama T, Nishida M, Ishigami M,
Komuro I, Yamashita S.
Journal: Atherosclerosis. 2011 Sep;218(1):226-32.
Comment: Postprandial hyperlipidemia (PPHL),
based on the accumulation of chylomicrons (CM) and
CM remnants containing apolipoprotein B-48 (apoB48), is an independent risk factor for coronary heart
disease (CHD). Since atherosclerotic cardiovascular
diseases are frequently observed even in subjects with
normal serum triglyceride (TG) level, the correlation
between fasting apoB-48 containing lipoproteins and
carotid intima-media thickness (IMT) was analyzed in
subjects with normal TG levels. For this study, 164
male subjects were selected from a total of 245 males
who took their annual health check at the Osaka

Police Hospital. Exclusion criteria included systolic
blood pressure ≥ 140 mmHg, intake of
antihypertensive or antihyperlipidemic drugs, or age
>65 years. The association between biochemical
markers and IMT was analyzed and independent
predictors of max-IMT were determined by multiple
regression analysis in all subjects and in groups N-1
(TG<100mg/dl, n=58), N-2 (100 ≤ TG<150 mg/dl,
n=53) and H (150 ≤ TG mg/dl, n=53), respectively.
Fasting total cholesterol, LDL-cholesterol, HDLcholesterol, apoB-100 and ln[RemL-C] (remnant
lipoprotein-cholesterol) levels were not correlated with
max-IMT, but ln[TG] and ln[apoB-48] were
significantly correlated with max-IMT in all subjects.
Ln[apoB-48] and apoB-48/TG ratio were significantly
correlated with max-IMT in group N-2. By multiple
regression analysis, age and ln[apoB-48] were
independent variables associated with max-IMT in
group N-2. According to these results, serum apoB-48
level might be a good marker for the detection of early
atherosclerosis in middle-aged males with normalrange levels of blood pressure and TG.
Title: Combined use of high-sensitivity C-reactive
protein and apolipoprotein B/apolipoprotein A-1 ratio
prior to elective coronary angiography and oral glucose
tolerance tests.
Authors: Wen ZZ, Geng DF, Luo JG, Wang JF.
Journal: Clin Biochem. 2011 Nov;44(16):1284-91.
Comment: Coronary angiography (CAG) is
considered as the gold standard for the diagnosis of
coronary artery disease (CAD), and echocardiography
is also identified as a useful tool to assess cardiac
structure and function in cardiology patients. To date,
however, both angiographic and echocardiographic
techniques are still costly for many patients. Thus,
doing CAG in all patients with suspected CAD and
doing echocardiography in all cardiology patients are
not cost-effective. Additionally, CAG is a traumatic
method and has potential risk, which may bring about
physiological and psychological pressure for some
patients. Similarly, the oral glucose tolerance test
(OGTT) is considered the gold standard for the
diagnosis of diabetes mellitus (DM), and is a reliable
measurement of the glucometabolic state, even for
patients with acute myocardial infarction (MI) before
hospital discharge. However, the consistency of
OGTT in patients with acute coronary syndrome
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measured at admittance and 1 month later was poor,
and the overall reproducibility of the OGTT was
reported to be only 65.6%. Consequently, in order to
do these examinations in cardiology individuals costeffectively, the best approach to one-time accurate
diagnosis may be to target people selectively. This
study aimed to investigate the predictive value of the
combination of high-sensitivity C-reactive protein (hsCRP) and apolipoprotein B (apoB)/apoA-1 ratio for
the
outcomes
of
coronary
angiography,
echocardiography and oral glucose tolerance tests. HsCRP, apoB, apoA-1, and the profiles of CAG,
echocardiography and OGTTs as well as traditional
risk factors were measured in 1,757 cardiology
patients. Hs-CRP or apoB/apoA-1 ratio was
significantly correlated with the presence and severity
of angiographic profiles, the levels of left ventricular
(LV) ejection fraction, LV mass and LV mass index,
and the presence of abnormal glucose metabolism.
The combination of hs-CRP and apoB/apoA-1 ratio
had greater correlation with abnormal glucose
metabolism than its individual components in patients
with normal fasting glucose, and was an independent
predictor for CAD. Accordingly, the combination of
hs-CRP and apoB/apoA-1 ratio may be a strong
predictor for CAD and abnormal glucose metabolism.
Title: Apolipoprotein B assessment for evaluating
lipid goals.
Authors: Tekiner E, Oguz A, Uzunlulu M, Tekiner F.
Journal: Acta Cardiol. 2011 Aug;66(4):433-8.
Comment: It has been suggested that the
apolipoprotein (Apo) B levels are more valuable than
LDL cholesterol (LDL-C) levels in assessing
cardiovascular risk associated with hyperlipidaemia.
However, although non-HDL cholesterol (non-HDLC) levels are accepted as a secondary objective after
achieving LDL-C levels in the guidelines, Apo B has
not been widely accepted as a therapeutic goal yet. The
objective of this study was to determine how many of
the patients who achieved the LDL-C and non-HDLC targets recommended by the guidelines with a statin
therapy achieved the Apo B target. The study included
a total of 182 consecutive hypercholesterolaemic (119
male, 63 female) patients who were over 18 years of
age (mean age: 54.96 +/- 9.27 y) and on statin therapy
within the past 3 months with periodic assessment of
lipid levels. Apo B and non-HDL-C levels were

determined for all patients irrespective of achieving the
LDL-C target according to the cardiovascular risk
categories as defined in the Adult Treatment Panel-III
report. Serum Apo B levels were assessed using an
immunonephelometric method. According to the
results, the prevalence of patients who achieved the
LDL-C, non-HDL-C and Apo B target was 63.2%,
79.7% and 72.5%, respectively. All patients who
achieved the LDL-C target also achieved the nonHDL-C target. However, 6 of 115 patients (5.2%) who
achieved the LDL-C and non-HDL-C target failed to
achieve the Apo B target, and 23 of 132 patients
(17.4%) who achieved the Apo B target failed to
achieve the LDL-C target. Because 95% of patients
who received a statin therapy and achieved LDL-C
and non-HDL-C targets also achieved the Apo B
target, the authors concluded that determination of
Apo B does not contribute to the assessment of
treatment efficacy. This conclusion is in conflict with
numerous earlier reports such as the MERCURY II
study (Ballantyne et al. J Am Coll Cardiol 2008;52:62632). Relatively small number of patients in the present
study and differences in treatment goals, presence of
hypertriglyceridemia and other confounding factors
may explain the conflicting results.
Title: Investigational CETP antagonists for
hyperlipidemia and atherosclerosis prevention.
Author: Sirtori CR.
Journal: Expert Opin Investig Drugs. 2011
Nov;20(11):1543-54.
Comment: This is an excellent review on the current
status of cholesteryl ester transfer protein (CETP)
antagonists for hyperlipidemia and atherosclerosis
prevention. Reverse cholesterol transport (RCT) is a
function of high-density lipoproteins (HDL) in
humans and higher species. It is enabled by the CETP,
a high molecular weight protein exchanging cholesteryl
esters in HDL for triglycerides in very low-density
lipoproteins (VLDL). Inhibition of CETP may provide
a useful strategy to raise HDL, the protective
lipoprotein fraction in plasma. The review evaluates
the clinical and experimental findings with the three
drugs developed or is in advanced development for
CETP inhibition. As an expert opinion, inhibition of
CETP, both inherited and drug induced, at times leads
to dramatic elevations of HDL-cholesterol (HDL-C)
levels. Epidemiological data presently available do not,
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however, provide convincing evidence that reduced
CETP levels or activity due to genetic factors and
associated
with
HDL-C
elevations
reduce
cardiovascular risk. Indeed, the opposite may be true
in some instances. All the three CETP inhibitors were
the object of experimental and clinical evaluation.
Large clinical trials with torcetrapib led to
disappointing results with raised cardiovascular
morbidity and mortality in addition to raised risk of
cancer and sepsis. Off-target effects of the drug, such
as aldosterone retention and raised blood pressure,
were believed to provide an explanation for these
negative findings. The two newer agents, dalcetrapib
and anacetrapib, do not exert off-target effects. The
two drugs differ because anacetrapib has a more
dramatic effect on HDL cholesterolemia (+139%)
than dalcetrapib (+20-30%). Anacetrapib, however,
may impair formation of pre-β HDL which is the
primary particle in the process of cholesterol removal.
The initial large trial with anacetrapib (DEFINE study)
in coronary patients on statin treatment, appeared to
confirm a remarkable HDL raising property, together
with some reduction in vascular end points, in
particular coronary procedures. The issue of other
potentially harmful effects of CETP inhibition (sepsis
and others) has yet to be clarified. Large clinical endpoint trials, however, will be necessary to provide
convincing evidence that, in addition to raising HDLC, CETP inhibitors provide a valid additional
treatment, for example, to statins in patients with
coronary heart disease (CHD) or at high risk of CHD.
Title: High prevalence of mutations in LCAT in
patients with low HDL cholesterol levels in the
Netherlands: Identification and characterization of
eight novel mutations.
Authors: Holleboom AG, Kuivenhoven JA, Peelman
F, Schimmel AW, Peter J, Defesche JC, Kastelein JJ,
Hovingh GK, Stroes ES, Motazacker MM.
Journal: Hum Mutat. 2011 Nov;32(11):1290-8.
Comment:
Lecithin:cholesterol
acyltransferase
(LCAT) is a plasma enzyme that is synthesized and
secreted by the liver and small intestine, and is a
member of the lipase superfamily which includes
lipoprotein lipase, endothelial lipase, and hepatic
lipase. In plasma, LCAT primarily associates with
HDL where it esterifies free cholesterol molecules
with acyl groups derived from phosphatidylcholine

(lecithin). This leads to the maturation of HDL from a
nascent discoidal particle, consisting of apo A-I,
phospholipids, and free cholesterol, to mature
spherical HDL with a core of cholesterol esters. Twin
studies have shown that HDL-cholesterol (HDL-C)
levels are, to a large extent, determined by genetic
variation [heritability of 50%]. Deleterious mutations
in three specific genes have thus far been shown to
cause Mendelian forms of HDL deficiency.
Homozygosity for LCAT mutations underlies rare
disorders characterized by HDL-C deficiency while
heterozygotes have half normal HDL-C levels. The
authors studied the prevalence of LCAT mutations in
referred patients with low HDL-C to better
understand the molecular basis of low HDL-C in these
patients. LCAT was sequenced in 98 patients referred
for HDL-C <5th percentile and in four patients
referred for low HDL-C and corneal opacities. LCAT
mutations were highly prevalent: in 28 of the 98
participants (29%), heterozygosity for nonsynonymous mutations was identified while 18 patients
carried the same mutation (p.T147I). The four patients
with corneal opacity were compound heterozygotes.
All previously identified mutations are documented to
cause loss of catalytic activity. Nine novel mutationsc.402G>T (p.E134D), c.403T>A (p.Y135N),
c.964C>T (p.R322C), c.296G>C (p.W99S), c.736G>T
(p.V246F),
c.802C>T
(p.R268C),
c.945G>A
(p.W315X), c.1012C>T (p.L338F), and c.1039C>T
(p.R347C)--were shown to be functional through in
vitro characterization. The effect of several mutations
on the core protein structure was studied by a threedimensional (3D) model. Unlike previous reports,
functional mutations in LCAT were found in 29% of
patients with low HDL-C, thus constituting a common
cause of low HDL-C in referred patients in The
Netherlands.
Title: Serum total and HDL cholesterol and risk of
prostate cancer.
Authors: Mondul AM, Weinstein SJ, Virtamo J,
Albanes D.
Journal:
Cancer
Causes
Control.
2011
Nov;22(11):1545-52.
Comment: Growing evidence supports the hypothesis
that low cholesterol levels may protect against
aggressive prostate cancer. Recent prospective studies
have shown a decreased risk of high-grade prostate
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cancer in men with lower circulating total cholesterol.
In addition, several investigations found that statins, a
class of drugs commonly prescribed to lower
cholesterol, may protect against high stage or highgrade prostate cancer. Earlier prospective and case–
control studies examined the association between
circulating cholesterol and total incident or fatal cancer
and reported site-specific findings, including prostate
cancer, with mixed results including positive
associations, inverse associations, and null associations
reported. Most of these studies, however, included
relatively few prostate cancer cases, and none reported
the association for advanced or high-grade prostate
cancer, although the case distribution was likely shifted
toward more advanced cases in studies conducted
prior to the widespread use of PSA screening.
Furthermore, the few prospective studies that
examined high-density lipoprotein (HDL)-cholesterol
found no association or that higher HDL-C was
associated with a lower risk of prostate cancer. Only
one of these studies examined advanced prostate
cancer separately. Recently, a study from the AlphaTocopherol, Beta-Carotene Cancer Prevention
(ATBC) Study cohort examined total and HDL-C in
relation to risk of cancer overall and for specific sites,
including total prostate cancer, and found inverse
associations between both total and HDL-C and
prostate cancer that were attenuated when the first 10
years of follow-up were excluded. Given differing
etiological associations observed for overall and
advanced or high-grade prostate cancer and that the
association for HDL-C is understudied, the authors
conducted a more detailed analysis of total and HDLC and risk of prostate cancer in the ATBC Study
cohort (n = 29,093) with additional years of
observation. Cox proportional hazards models were
used to estimate the relative risk of total (n = 2,041),
non-aggressive (n = 829), aggressive (n = 461),
advanced (n = 412), and high-grade (n = 231) prostate
cancer by categories of total and HDL cholesterol.
After excluding the first 10 years of follow-up, men
with higher serum total cholesterol were at increased
risk of overall (≥240 vs. <200 mg/dl: HR = 1.22, 95%
CI 1.03-1.44, p-trend = 0.01) and advanced (≥240 vs.
<200 mg/dl: HR = 1.85, 95% CI 1.13-3.03, p-trend =
0.05) prostate cancer. Higher HDL-C was suggestively
associated with a decreased risk of prostate cancer
regardless of stage or grade. In this population of

smokers, high serum total cholesterol was associated
with higher risk of advanced prostate cancer, and high
HDL-C suggestively reduced the risk of prostate
cancer overall. These results support the findings of
previous studies and, indirectly, support the hypothesis
that statins may reduce the risk of advanced prostate
cancer by lowering cholesterol.
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