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4 Objectives

* Introduction

Resilience

The concept of resilience is a complex and interactive phenomenon which
attempts to explain the positive adaptation (coping) to adversities or

events. At the level, animals exposed to different
anxious environments exhibit freezing and bizarre behaviors as coping with
stress in an open and field and risk in the
choice between two compartments in the dark/light box.

What is handling?

The early postnatal handling (EPH) is an early sensorial stimulation event
that has been commonly used to study the effects of environmental factors on
behavioral and neurobiological plasticity during the ontogeny (Levine, 1957)
Moreover, EPH is also known to induce long-lasting positive effects on
anxiety- and stress- related profiles in the adulthood (Ferndndez-Teruel of al,
2002) and to exert some protection mlml excitotoxic insults and aged-
related cognitive deficits in rodent animal

Coping with stress strategies

+ Bizarre behaviors in the anxiety-related profile

lesions of the central nervous system (Willner, 1991). Spontaneously, they
mnmpmodlohwninmmw(om 1987; Pmlold
1999; Gross et al., 2012) when housed in
We have observed that memmmwmm
when the animais are to
mdmmmmmﬂmcuxmmmuh«lmd
copying with stress strategies (i e. risk assessment and freezing)

Behavioral response induced by low dose of NMDA
NMDA is used at the experimental level to induce excitotoxicity, a major
where is the main involved

process

(Olney, 1978; Ferré of al, 1992). At doses which are not neurotoxic, systemic

mmummwmnummimmnmw
between systems (Ferré et

al, 1992) In this behavioral pharmaeobgyawmach NMDA induces an initial

motor depression effect due to the release of adenosine (Popoli ef al., 1995)

Emotionality-related behaviors

In the context of the present CORE Symposium in Mental Health:
Resilience and Biomarkers in Psychopathology. our recent published work (Baeta-
Corral & Giménez-Liort, 2014. Behavioural Brain Research 258, 97-105) aliowed
to study the following questions,

“ Identify characteristic events of the behavioral phenotype of 3xTg-AD mice

@ the long-lasting effects of eary-Iif on
7 anxiety-like behaviors such as neophobia, anxiety and hyperactivity in
the adulthood.
> NMDA-adenasine-dopamine interactions investigating the effects of a low

dose of NMDA (NMDA 25mg/kg i.p.) on motor activity.

Bom genders, male and 'emale‘ weve sludled since previous results showed

like profile ( Teruel et
al, zooz Giménez-Llort et al., 2010) Thus, handling may a0 axirt Baalectsin’s
gender-dependent manner.

!l Animals and Postnatal handling procedure

Animals: Both genders of WT (C57BLIS) and 3xTg-AD mice (n=8-11, in

group) from a
The triple-transgenic 3xTg-AD mouse strain is a murine model that
harbors the famiial AD MUtations PS1yee,, APPg,, and f8lpy, and
mimics many critical hallmarks of AD neuropathology (Ocdo et af 2003)

Postnatal treatment: 30 litters were randomly distributed to the

experimental ) gouespa gender: WT and .mwn handied (15 ltters) and

WT and is (15 lttors)

Mmmnwnd twice a day from postnatal day 1to 21 (PNDI o PND21). Pups of the non-handled groups
were left undisturbed except for weekly cage cleaning.

i Behavioral assessment

At 6 months of age, animals were behaviorally assessed in a short battery
consisting of 3 tests measuring:
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SxG dependent effects of handling on the exploratory
behaviors in the corner test

Horizontal activity Vertical activity

2 SXGHT* . G, SXG*

1) Spontaneous behavioral response where coping with stress
exploratory activity and emotional-like behaviors were assessed in the
corner and open-field tests and the dark-light box test.

Day 1:
Corner test (CT)

Variables measured in the CT

- Number of visited comers
- Latency to realizs first rearing
- Number of rearing

Open field (OF)
Variables measured in the OF

- Latency of initial moving (freezing behavior)

- Latency to leave the central square

- Latency to enter in the peripheral ring

- Horizontal and vertical activities

- Prasence of bizarre behaviors: sterectyped
rearings (repetitive vertical activity
performed without a wall support), head

stretching, jumping and backward

e

movements
- Defecation and presence of urination
Day 5: dark-light box (DLB)

Variables measured in the DLB

- Latency and number of stretch attendance towards the it area
- Latency to enter into the lit compartment (all four paws criteria)
ntries.

- Latency and duration of the self-grooming behavior in the it area
- Number of defecations in both compartments
Presence of

2) NMDA-induced raﬁmnsl motor activity response induced by a systemic

administration of NMDA assessed in the motor activity cages.

Day 56
Meotor activity test (MA)

inute interval

numberof raarings
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Figure 1. The effects of handiing on exploatory behaviors in CSTELIS and 3XT(-AD mice at &.montus of age in the comer fest.
Horizontallft and vertica (sght) locomotor actiites.
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Handling increases the horizontal but not the vertical
activity and in the open field test
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Gender differences on the exploratory behaviors in the

1‘ dark-light box test

Horizontal activity Vertical activity

g s, SxG™

l 1l

rumbe of cossngs

e =

Figue 3. The ffects of handing on exploratory beaviors i CSTBLS and 31Tg.AD mice o 6:mcnhs of age i the ok ght box st
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* Conclusions

< The study of the effects of early-postnatal handling on coping with stress strategies
and anxiety-like behaviors showed that

» Reduced freezing and most of the bizarre behaviors whereas potentiated risk
and the activity.

» Vertical exploratory activity was not modified by the treatment.

The study of the effects of handling on the behavioral response pattern induced by
a low dose of NMDA was dependent of the genotype. There was a gender effect
in C57BL/6 mice and handling emphasized these effects by potentiating the initial
motor depression in both genders. On the other hand, 3xTg-AD animals showed

in the activity
and EPH reserved the reduced NMDA-induced activity shown by females 3xTg-AD
mice.
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