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NS-P01
EFFECT OF TNFRp55 DEFICIENCY ON THE CIRCADIAN 
PROFILES OF IMMUNOENDOCRINE SIGNALS

1 1Ragusa JA , Arias JL , De la Vega M, Casais M, Di Genaro S, 
Rastrilla AM, Anzulovich AC
1Both authors contributed equally. IMIBIO-SL, CCT-CONICET 
San Luis. E-mail: vicenteragusa@yahoo.com.ar

The biological rhythms in the peripheral clocks are regulated by 
neuroimmunoendocrine signals proceeding, directly or indirectly, 
from the master clock in the suprachiasmatic nucleus. TNF is a 
pleiotropic inflammatory cytokine and exhibits its biological 
properties upon binding to its cognate membrane receptors 
TNFRp55 and TNFRp75. Our objective was to assess the impact of 
TNFRp55 deficiency on the circadian profiles of the rest-activity 
cycle, IL-17 and progesterone (Pg) levels in C57BL/6 wild type 
and TNFRp55-/- mice. Circadian locomotor activity was registered 
under constant darkness during 20 days using the Archron system. 
IL-17 and Pg levels were determined by ELISA and RIA, 
respectively. We observed nocturnal activity decreased and 
desynchronized in the TNRFp55-/- mice. IL-17 levels vary 
throughout a day in serum, joint, ovary and liver in the wild type 
strain. Pg also showed a circadian profile in the same tissues except 
liver. Interestingly TNFRp55 deficiency phase shifted most of 
those temporal oscillations. These results suggest that TNF would 
play a role in the circadian modulation of endogenous rhythms 
through its p55 receptor. 

NS-P02
VITAMIN A DEFICIENCY MODIFIES THE CIRCADIAN 
EXPRESSION OF BDNF AND RC3 IN THE RAT 
HIPPOCAMPUS
Golini RS, Ponce IT, Delgado SM, Anzulovich AC
Lab. of Chronobiology, IMIBIO-SL, CONICET, UNSL, San Luis, 
Argentina. E-mail: acanzu@unsl.edu.ar

A role for vitamin A has been established in phenomena related to 
cognitive function. Some evidence points out retinoids as 
regulators of clock activity through their nuclear receptors. 
Objectives: 1) to investigate circadian variation of the brain-
derived neurotrophic factor (BDNF), Neurogranin (RC3) and 
CLOCK genes expression in the rat hippocampus, and 2) to assess 
the effect of a vitamin A-deficient diet on the clock-controlled 
locomotor activity and the oscillating patterns of Bdnf, Rc3 and 
clock genes. Male Holtzman rats from control and vitamin A-
deficient (DE) groups were maintained under constant darkness 
during 10 days before the experiment. Hippocampi were taken 
every 4 h. Scanning of Bdnf and Rc3 gene regulatory region for 
RAREs and E-boxes was carried out using MatInspector 
(Genomatix). Rest-activity cycles were registered using the 
Archron system. RARá and RXRâ mRNA levels were quantified 
by Real-time PCR. Bdnf, Rc3, Bmal1 and Per1 transcript levels, 
were determined by RT-PCR and BMAL1 and PER1 protein levels 
by immunoblotting. We observed Bdnf and Rc3 expression display 
a circadian rhythmicity in the rat hippocampus. RXRâ mRNA 
levels were reduced, nocturnal activity decreased and circadian 
rhythms of Bdnf and Rc3 expression were attenuated in the DE 
group following changes in BMAL1 levels.
Supported by Grant R01-TW006974, NIH/FIC, USA.

NS-P03
ENDOGENOUS RHYTHMS OF ANTIOXIDANT ENZYMES 
IN HIPPOCAMPUS ARE MODIFIED BY THE VITAMIN A 
DEFICIENCY

1 1 2 1Navigatore Fonzo LS , Randazzo G , Gimenez MS , Anzulovich AC
1 2Lab. of Chronobiol. and Lab. of Environ. & Nutr., IMIBIO-SL, 
CONICET, UNSL, San Luis. E-mail: lorenavigfz@yahoo.com.ar

Daily profiles of GPx and CAT have been reported in different 
tissues. Some evidence points out retinoids as regulators of clock 
genes activity through its RAR and RXR receptors. Our objectives 
were to investigate whether GPx, CAT, and clock genes display a 
circadian expression pattern in the rat hippocampus and evaluate to 
which extent vitamin A deficiency (VAD) could modify the 
circadian profiles of Bmal1, Per1, CAT and GPx in that brain area. 
Male Holtzman rats from control and vitamin A-deficient groups 
were maintained under 12h-Light:12h-Dark or 12h-Dark:12h-Dark 
conditions during 10 days before the experiment. Rest-activity 
cycles were registered using the Archron system. Hippocampi were 
taken every 4 or 5 h. Transcript levels of Bmal1, Per1, CAT and GPx 
were determined by RT-PCR and protein levels by Western blot. 
Regulatory regions of CAT and GPx genes were scanned for clock- 
and  re t ino id - respons ive  s i t e s  us ing  Mat Inspec to r  
(www.genomatix.de). E-box and RARE sites were found on 
regulatory regions of GPx and CAT genes, which display an 
endogenously-controlled circadian expression in the rat 
hippocampus. VAD reduced the nocturnal activity of the rats and 
modified the circadian rhythmicity of CAT and GPx, probably, by 
altering BMAL1 and PER1 oscillation.
Supported by NIH Grant R01-TW006974 funded by the FIC, USA.

NS-P04
THE LIGHT/DOPAMINE RELATIONSHIP ON THE 
CHICKEN RETINAL ENZYME N-ACETYLSEROTONIN 
ACTIVITY
Valdez DJ, Diaz NM, Guido ME
Dpto. Química Biológica, CIQUIBIC-CONICET, Fac. Cs. 
Químicas, Univ. Nac. de Córdoba, Córdoba. E-mail: 
diego@fcq.unc.edu.ar

Circadian physiology in the vertebrate retina is regulated by light 
and diverse signals such as melatonin and dopamine (DA), which 
act as mutually inhibitory factors. We previously described that 
chicken retinal ganglion cells (RGCs) contain circadian oscillators 
synthesizing melatonin with higher levels during the day in 
antiphase to the nocturnal photoreceptor cell (PRC) rhythm. Here, 
we investigated the effect of DA on the activity of the melatonin 
synthesizing enzyme N-Acetylserotonin (AA-NAT) in PRC and 
RGC preparations. Animals were kept under a 12:12 h light-dark 
cycle (LD) for 7 days, released to constant darkness (DD) for 24 h 
and then exposed to light pulses of different durations (30-90 min) 
during the subjective day (circadian time: CT 3) or night (CT 17.5), 
or injected with DA (50 nmol/eye) in one eye and vehicle in the other 
(contralateral eye) at CT 17.5 in DD. A light pulse of 30-60 min at 
CT 3 or CT 17.5 caused a significant decrease in AA-NAT activity of 
PRCs while it has no effect on RGC enzyme activity. Likewise the 
DA treatment in the absence of light significantly inhibited AA-
NAT activity in PRCs but not in RGCs. The results strongly suggest 
that in the chicken retina DA mimics the effect of light on AA-NAT 
activity of PRCs; however, light and DA have no effect on RGCs 
implicating that responses seen in these cells are mostly driven by 
the circadian clock. 

NS-P05
EFFECTS OF UNSATURATED FATTY ACIDS ON THE 
C O N F O R M AT I O N A L S TAT E  O F N I C O T I N I C  
ACETYLCHOLINE RECEPTOR
Perillo VL, Barrantes FJ, Antollini SS
Inst. of Biochem./UNESCO Chair Biophys. & Mol. Neurobiol., 
Bahía Blanca. E-mail: silviant@criba.edu.ar

Free fatty acids (FFA) are non-competitive antagonists of the 
nicotinic acetylcholine receptor (AChR) and their site of action is 
supposedly located at the lipid-AChR interface, where lipids can be 
annular or non-annular. It is known that the cis-unsaturated FFA, and 
not trans-unsaturated FFA, produce conformational modifications 
in the AChR resting state. Using T. californica receptor-rich 
membranes, we studied the changes in AChR conformational state 
generated by differences in the double-bond position of 
monounsaturated FFA. Using the higher affinity of the fluorescent 
AChR blocker crystal violet for the desensitized than for the resting 
state, it was observed that a double bond in positions ù 6 or ù 9 
increased the KD values of the AChR in the desensitized state 
whereas no effect was observed in ù 11 or ù 13. Only FFA with an ù 9 
double bond changed the KD values in the resting state. DPH and 
Laurdan fluorescence studies showed that fluidity increased the 
most in FFA with ù 9 and ù 11 double bonds and that ù 6 and ù 13 had 
less effect. Fluorescence resonance energy transfer experiments 
showed that the FFA with an ù 6 double bond remained as an annular 
lipid whereas all the others also interact at non-annular sites. Thus, 
the location of the unsaturated double bond appears to be of critical 
importance for FFA-AChR interaction.
Supported by grants from MINCyT, CONICET and UNS to FJB and 
SSA.

NS-P06
PHOSPHATIDYLSERINE MODULATION OF AChR 
LEVELS
Roccamo AM, Barrantes FJ
Inst. of Biochem. UNESCO Chair Biophys. & Mol. Neurobiol., B. 
Blanca. E-mail: rtfjb1@criba.edu.ar

Nicotinic acetylcholine receptors (AChR) are modulated by their 
lipid environment. The present study was designed to investigate 
whether AChR function is affected by plasma membrane 
phosphatydilserine (PS) levels. For this purpose, a mutant PS-
deficient cell line, PSA-3, was produced by stable transfection with 
cDNAs coding for the adult mouse AChR subunits and a plasmid 
selecting for geneticin. Total RNA was extracted and RT-PCR 
reactions were performed to verify complete genomic insertion. 
[125I]á-bungarotoxin radioligand binding assays and fluorescence 
microscopy studies were employed to study cell-surface and total 
expression levels and the functional and pharmacological properties 
of the AChR. Receptor cell-surface expression in the new PS-
deficient cell line was stable and depended on PS levels, being 
reversibly reduced under PS-deficient conditions. Equilibrium and 
kinetic [125I]á-bungarotoxin binding properties in PS-deficient 
cells were the same as in control cells. Centrifugation analysis 
showed a higher proportion of unassembled AChR in PS-deficient 
cells, which also exhibited higher levels of internalization than 
normal cells. In conclusion, cell-surface AChR levels are modulated 
by PS levels. 
Supported by grants from MINCyT, CONICET and UNS to FJB.

NS-P07
THE ANTICONVULSIVE DRUG OXCARBAZEPINE IS A 
NICOTINIC ACETYLCHOLINE RECEPTOR CHANNEL 
BLOCKER
Vallés AS, Barrantes FJ
Inst. of Biochem./UNESCO Chair Biophys. & Mol. Neurobiol., B. 
Blanca. E-mail: rtfjb1@criba.edu.ar

Oxcarbazepine is an anticonvulsive and mood-stabilizing drug 
used in the treatment of some forms of epilepsy. Here, we tested the 
effect of the drug on the ion channel properties of the nicotinic 
acetylcholine receptor (AChR). Electrophysiological recordings 
using the single-channel recording patch-clamp technique were 
used to evaluate AChR function in the presence or absence of 
different concentrations of oxcarbazepine. The main effects caused 
by the drug were a concentration-dependent decrease in channel 
mean open time, an increase in one of the components of the mean 
burst duration, ôburst, concomitant with a decrease in the duration 
of the second ôburst component, and the appearance of a new 
closed-channel component. The duration of the latter remained 
constant in the range of concentrations tested, although its relative 
contribution showed concentration-dependent behavior. It is 
concluded that oxcarbazepine blocks the AChR channel, allowing it 
to reopen quickly, through a mechanism compatible with that of 
channel blockers.
Supported by grants from MINCyT, CONICET and UNS to FJB.

NS-P08
DIACYLGLYCERIDES AFFECT DISTRIBUTION AND 
BINDING PROPERTIES OF THE NICOTINIC 
ACETYLCHOLINE RECEPTOR
Kamerbeek CB, Vallés AS, Pediconi MF, Barrantes FJ
Inst. of Biochem./UNESCO Chair Biophys. & Mol. Neurobiol., B. 
Blanca. E-mail: rtfjb1@criba.edu.ar

The effects of exogenous and endogenously-generated 
diacylglycerides (DAG) on the density, affinity, distribution and 
single-channel properties of the nicotinic acetylcholine receptor 
(AChR) in CHO-K1/A5 cells were evaluated by a combination of 
techniques. [125I]-á-bungarotoxin ligand binding assays showed 
that cells incubated in the presence of palmitoyloleoylglycerol and 
dioctanoylglycerol (DOG) for 30 min to 3 h augmented cell-surface 
AChR levels, with a concomitant decrease in the affinity for 
the?toxin. Longer exposures (18-48 h) decreased AChR density to 
values between 60 and 80% of those found in control cells. The 
remaining AChRs accumulated at intracellular compartments. 
Electrophysiological studies revealed that DOG treatment (30 min) 
decreased the mean open time of the AChR channel. Increasing the 
intracellular DAG pool with the diacylglycerol kinase inhibitor 
D5794, alone or applied together with DOG, promoted a 50 and 
100% increase of the cell-surface AChR, respectively. In the latter 
case, a 50% decrease in the intracellular pool of the receptor was 
also observed. We conclude that exogenous and endogenous DAGs 
modulate the expression, distribution and single-channel properties 
of the muscle-type AChR.
Supported by grants from MINCyT, CONICET and UNS to FJB.


