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An approach for establishment of new animal model
using preweaning piglets to reveal pathogenesis of
developmental disorders in the brain of human infants

Toshiyuki SAITO

Abstract

In the past decade, the use of pigs in neuroscientific study has increased, in which the piglet has
been utilized to investigate as a potential model for studying brain and cognitive deficits, for example,
associated with being born small for gestational age.

In this study, we had an approach to obtain fundamental morphological data of the brain using
preweaning piglets by use of magnetic resonance imaging (MRI) as well as histochemical techniques,
for revealing mechanisms of the developmental brain disorders in human infants. Prior to MRI
measurement, the brain of the preweaning LWD piglets (age of 15 days) were perfused with saline
solution containing heparin and then with 10% formaldehyde neutral buffer solution under general
anesthesia with isoflurane inhalation. MRI image acquisition was performed on a 3-Tesla scanner
including axial, coronal, and sagittal ones. T1- and T2-weighted gradient-echo images could be
obtained. The diffusion tensor imaging (DTI) was, next, collected with magnetic resonance microscopy,
however, the image contained only fragmented axial fibers. Following MRI acquisition, the sections
were histologically processed using Kliiver-Barrera staining (myelin staining) and imaged using light
microscopy techniques. The axial fibers were good stained in the frozen brain section by use of this
histochemical technique.

The experiment from now on needs to obtain the DTI image in the brain of anesthetized piglets.
Three-dimensional reconstruction is also required from the DTI images and from the brain sections
which are stained histochemically to experimentally analyze the developmental brain disorders using

the piglets from the view of the comparative patho-physiology.

Keywords : non-invasive image analysis, morphological analysis, developmental brain disorders,

stress, piglets



