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Introduction 3 HIPPOCAMPAL LEVELS OF BDNF

Rats deprived of social contact with other rats at a young age experience a

form of prolonged stress that leads to long-lasting alteration in their behavior

profile. Such isolation is thought to be anxiogenic for these normally
gregarious animals, and the abnormal reactivity of isolated rats to A
environmental stimuli is thought to be a product of prolonged stress. Since this

chronic stress results in changes of emotional state, hormonal secretion,

abnormal reactivity to environmental, pharmacological stimuli and changes in

GABA, receptor plasticity and function [1,2], social isolation can be used as a Group Housed Isolated \ / Caphern | e
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valid experimental model of chronic stress where rats were isolated for 30 Offspring
days in single cages after weaning.
Parents Offspring
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To examine a possible trans-generational effects on social isolated offspring S () @ e i dey S
we have investigated: 1) basal plasma levels of corticosterone 2) spatial ) (e ey
memory performance in the Morris Water Maze 3) hippocampal expression B
levels of brain-derived neurotrophic factor (BDNF) in basal conditions and at
the 5th day of Morris Water Maze 4) expression levels of glucocorticoid (GR)
and mineralcorticoid (MR) receptors. These data were compared with previous
studies done on isolated rats [3].
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Animals were housed in single cages (isolated) or in groups of 5 per cage (group-housed) for 30 days.
Methods Hippocampal homogenates were prepared and subjected to immunoblot analysis with antibodies to BDNF as well
as with those to GAPDH. The immunoblots were subjected to densitometric analysis, and the abundance of
mature BDNF was normalized by the corresponding amount of GAPDH. (A) Basal expression levels of BDNF . Data
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BDNF, GR and MR peptides were determined by Western Blot analysis. The are expressed as Percentage and are mea.ns + SEM. pf0.0S Vs group housed rats. (B) Effects of M(?I‘I‘IS water maze
. 4 on BDNF expression levels. The expression of BDNF in the hippocampus were measured 90 min after the last
measurement of spatial memory was performed through the Morris Water L ial on d £ training in th ) d d N
M i S gl s — e o oo p——" training trial on day 5 of training in the Morris water maze. Data are expressed as percentage and are means *
iz, b y Y, y p SEM. 2p<0.05 vs corresponding value for controls not subjected to training.
ANOVA followed by Newman-Keuls post-hoc test.

Male Sprague-Dawley rats were used. Corticosterone was extracted from
plasma with ethyl acetate and quantified by radioimmunoassay. The levels of
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1 BASAL PLASMA LEVELS OF CORTICOSTERONE MINERALCORTICOID RECEPTORS
3 Group Housed 3 Group Housed Offspring
B solated I Isolated Offspring
20 200
150 15( a
- a = b
S S g 15 £ 150
g <
2 100 T o 10 —— % aw 2 100
£ s ¢ 1]
2 2 I s
§ 50- 2 é’ m S Eu( >
8 3 ey —— o—— . W
GR MR GR MR
Group liioused Isolated Group rzioused Isolated
Offspring Offspring
Animals were housed in single cages (isolated) or in groups of 5 per cage (group-housed) for 30 days, after which
Animals were housed in single cages (isolated) or in groups of 5 per cage (group-housed) hippocampal homogenates were prepared and subjected to immunoblot analysis with antibodies to GR or MR as
for 30 days. The day of the experiment rats were killed by guillotine for plasma steroid well as with those to GAPDH. The immunoblots were subjected to densitometric analysis, and the abundance of
measurement. Data are expressed as percentage and are means + SEM. 2p<0.05 vs group mature BDNF was normalized by the corresponding amount of GAPDH. Data are expressed as percentage and
housed animals; p<0.05 vs group housed offspring. are means + SEM. 2p<0.05 vs group housed rats; ®p<0.05 vs group housed offspring.

7 SPATIALLEARNING AND MEMORY IN THE MORRIS WATER MAZE  ¢oiusions

< EEpimE 0 < EEpFa CEm « High circulating levels of corticosterone with high levels of GR expression in
K == e T Isolated Offspring the hippocampus may play an important role in improving the cognitive

o
s . performance of these animals.
A 2o
s 1 5 b « Isolated offspring showed an improvement in learning and spatial memory in
N g g MWM vs the control offspring.
o 1 2 3 a4 s o 1 2 3 a4 5
Training day Training day * These data are in agreement with the increased expression of BDNF since it
A is involved in various forms of hippocampal learning.
N Target Wl Target
. (=] EpEEin . = °""°5b“e \ * These results suggest that a stressful condition that have been experienced
= . = by the parents in early life time influence hormonal secretion, neuronal
2 g b o— plasticity and cognitive performances in the offspring.
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