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Biochemical and Molecular Characterization of New Purified Chicken

Pancreatic Phospholipase A2

Aida Karray, Fakher Frikha, Abir Ben Bacha, Yassine Ben Ali, Youssef Gargouri,
Sofiane Bezzine
Laboratoire de Biochimie et de Génie Enzymatique des Lipases,
ENIS, Route de Soukra, 3038 Sfax - Tunisia.

Chicken pancreatic phospholipase A2 (ChPLA2) was purified from delipidated pancreases
using ammonium sulphate and ethanol precipitation, followed by sequential column
chromatographies on MonoQ Sepharose and size exclusion HPLC. ChPLA2 was found to be a
non-glycosylated monomeric protein with a molecular mass of 14 kDa and a specific activity of 400
U/mg in the presence of 1ImM NaTDC and 4mM CacCl2 using phosphatidylcholine as substrate.
The N-terminal sequence of the first 15 amino-acid residues of the ChPLA2 was determined and
showed a high degree of homology with known mammal pancreatic phospholipases A2. The gene
encoding for the mature ChPLA2 was cloned and sequenced. The deduced amino acid sequence
of the mature bird PLA2 confirms the high identity with mammal pancreatic PLA2. To understand
the structure-activity relationships, a 3D model of chicken PLA2 IB was built using the porcine

pancreatic PLA2 (PPLA2) structure as template.
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Nicotinic Acid Impacts on Reverse Cholesterol Transport in Obese

Insulin Resistant Dogs
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Zaman ?, Maud Chétiveaux *, Thierry Magot *, Michel Krempf *, Patrick Nguyen ? and Khadija
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Human Nutrition Research Center, Nantes; . INSERM U915, Nantes university hospital, France;
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%, Laboratoire Mer Molécule Santé, Nantes university, France.

Introduction : Nicotinic acid (NA) is well known for improving plasma lipids in man through
decreasing triglycerides (TG), total (TC) and LDL-cholesterol (LDL-C). But NA is above all the most
effective agent for raising HDL cholesterol (HDL-C) in human. Actually, effects of NA on reverse
cholesterol transport (RCT) have never been reported and the aim of this study was therefore to
assess effects of NA on RCT in obese insulin resistant (IR) dog.

Materials and methods : Eight obese IR beagle dogs were allotted to 2 groups: treated (n=5) and
control (n=3). Treated dogs were given 375 mg/d of NA for one week, and then 500 mg/d for 3
weeks. Plasma and lipoprotein TG and TC were measured, and insulin sensitivity (IS) was
assessed by euglycemic hyperinsulinemic clamp. To assess RCT, a simultaneous intravenous
infusion of ?Hs-leucine and *C-acetate was conducted and HDL apolipoprotein Al (Apo Al) and
cholesteryl ester (CE) kinetics were analyzed by compartmental analysis. In vitro cholesterol efflux
was measured in FUSAH cells. Hepatic expression of ABCA1, SR-BI and ATP synthase B-chain
was quantified using RT-PCR.

Results : In the treated group, IS tended to be lower at the end NA treatment (p < 0.1), TC was
reduced by 25% (p < 0.001) and TG by 30% (p < 0.05). Analysis of lipoprotein cholesterol showed
a reduction in LDL-C (p < 0.05) whereas HDL-C was unchanged. Kinetic study showed that in vivo
efflux increased as shown by an increase in the in vivo LCAT activity (0.114 + 0.027 vs 0.156 *
0.029, p < 0.05) in accordance with enhancement of in vitro cholesterol efflux (p < 0.05). There
was a decrease in Apo Al levels (p < 0.05) that resulted from an increase in fractional catabolic
rate (p < 0.05) and a trend to increase in absolute production rate (p < 0.1). No change in the
ABCALl and SR-BI expression was observed in liver, while hepatic expression of p-chain of ATP
synthase decreased by about 40% (p < 0.05).

Conclusion : Our results confirm that, in dog, NA has a lowering effect in plasma TG, VLDL TG
and LDL cholesterol, but contrary to humans, no effect on HDL-C was observed. Our study
therefore suggests that in humans the effect of NA on HDL could be CETP-dependent. Our study
also shows that RCT is stimulated by NA in obese IR dog. We also demonstrated an increase in
Apo Al catabolism in contrast with the decrease in ATP synthase B-chain. This suggests that this

receptor would not play a major role in an integrate metabolism.
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Bile Acid (BA) Lipidomics: Changes in BA Composition, Duodenal
Concentrations and Secretory Outputs in Patients with Severe Chronic

Pancreatitis

Noshine Tuvignon'?, Lydie Humbert®, Claude Wolf®, Germain Trugnan®, Dominique Rainteau®,
René Laugier'? and Frédéric Carriére!
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Background: Bile acids are essential for the micellar solubilization and the intestinal absorption of
lipid digestion products. Bile acid composition and levels were however rarely adressed in patients
with chronic pancreatitis (CP) showing fat malabsorption.

Methods: Healthy volunteers (n=6) and severe CP patients (n=6) were intubated with gastric and
duodenal tubes prior to the administration of a mixed solid-liquid test meal. The levels and outputs
of human pancreatic lipase (HPL) and bile acids were assessed from the continuous aspiration of
duodenal contents at the Ligament of Treitz during 3 hours. HPL levels were estimated from
enzyme activity measurements. Thirty one molecular species of different bile acids were
separated, identified and quantified by liquid chromatography coupled to mass spectrometry (LC-
MS/MS). Using the same technique, bile acid levels in the serum of patients and volunteers were
also measured from blood samples taken at various time during the digestion of the meal.

Results: HPL outputs in CP patients were found to be extremely low (0.7 + 0.2 mg) versus control
subjects (116.7 £ 68.1 mg), which confirmed the severity of exocrine pancreatic insufficiency. Total
bile acid outputs were also found to be 5-fold lower in the CP patients (1.00 + 1.13 mg) than in
control subjects (5.52 + 6.36 mg). Primary over secondary bile acid ratio was 10-fold higher in CP
patients (38.09 + 48.1) than in healthy volunteers (4.15 + 2.37). However, due to the wide standard
deviation, the differences were not found significant in this series. A significant decrease in
individual distributions was however observed in CP patients for several bile acids, including
taurochenodeoxycholic (P<0.015), taurodeoxycholic (P<0.025) and glycocholic (P<0.015) acids, all
being prominent components of control human bile. Overall the duodenal concentration in bile
acids in CP patients was often lower than the critical micellar concentration. The analysis of serum
bile acids revealed also a much higher primary over secondary bile acid ratio in CP patients than in
healthy volunteers. After meal ingestion, the maximum levels of total serum bile acids were
observed earlier in CP patients (3.88 = 2.32 uM at 30 min) than in healthy volunteers (2.32 + 1.55
UM at 60 min).
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Conclusion: Patients with severe CP showed a deficiency in bile acid secretion. This is assumed to
be due to the common biliary duct stenosis observed in these patients and resulting from the
fibrosis of the pancreas head. Both low duodenal levels of pancreatic lipase and bile acids might

contribute to fat malabsorption in these patients.
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Benzo(a)pyrene and 1-Nitropyrene induce caspase-3 independent

apoptosis involving lipids accumulation and AMPK a activation
Podechard N., Tekpli X., Holme J.A. 8 Fardel O.%, Lagadic-Gosmann D., Lecureur V.

EA 4427-SeRAIC, Université de Rennes-1, Faculté des sciences Pharmaceutiques et Biologiques,
IFR140, Rennes; * Département HITC, Centre Hospitalier Universitaire, Rennes, 8 Division of

Environmental Medicine, Norwegian Institute of Public Health, Oslo, Norway

Polycyclic aromatic hydrocarbons (PAHs) are environmental contaminants to which humans
are daily exposed (cigarette smoke, diesel exhaust ...) and are known to exert deleterious effects
on humans and animals. A major part of this effect is link to the production of reactive derived-
metabolites of PAHs especially DNA damages that could lead to carcinogenesis or cell death.
Recently, 1-nitropyrene (1-NP) and benzo(a)pyrene (BP) have been shown to induce lipids
accumulation in addition of cell death in Hepalclc7 cells, a mouse hepatoma cell line (Asare et al.,
in revision).

In this study, we showed that BP and 1-NP induce lipids accumulation and apoptosis whereas
others PAHSs, 1-aminopyrene and dioxin, did not. In order to determine the origin of this processes,
we used the CYP1AL1 inhibitor, pifithrin a. This compound was able to protect from apoptosis and
lipids accumulation induced by 1-NP and by BP. Altogether these data allow us to conclude that
induction of apoptosis and lipids accumulation by 1-NP and BP depends on production of reactive
derived-metabolites while aryl hydrocarbon receptor (AhR) activation is not sufficient. The second
point of this study was the determination of lipids interactions with apoptosis. In this context, we
observed two apoptosis pathways. First one was dependent of caspase-3 activation and
independent of lipids accumulation since the caspase-3 inhibitor, Z-vad-FMK, was able to highly
reduce apoptosis but had no effects on lipids accumulation. The second apoptosis pathway was
caspase-3 independent and involves activation of the AMPKa (AMP-activated kinase), that is
closely link to lipid homeostasis. Using the AMPKa activator, AICAR, and an AMPKa inhibitor, we
demonstrated that AMPKa activation is essential to induce this caspase-3 independent apoptosis.
Finally, we observed that 1-NP and BP reduce the ratio of mono-unsatured fatty acid (MUFA) on
satured fatty acid (SFA) and inhibit the expression of the stearyl-CoA desaturase 1 (SCD1), the
enzyme which control this ratio by conversion of SFA into MUFA. These modifications are known
to active AMPKa and this suggest that it could be the mechanism linking lipids accumulation,
AMPKa activation and non-classical apoptosis in our model.

Altogether, these data highlight the toxicity of PAHs on liver cells and bring a new insight on the
lipids accumulation induced by PAHSs. Finally, in addition of lipids accumulation, PAHs inhibit the
expression of SCD1, this mechanism could leads to the AMPKa activation and to the subsequent

caspase-3 independent apoptosis.
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From methods for modification of lipid metabolism to lipid-modified organisms
New regulation and signal functions for saturated fatty acids

Bioactive synthetic lipids for imaging

Marine lipids and physiological roles

From physiological functions to fatty acid dietary recommendations in humans
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