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Detection of functional deficit zone in cats with epilepsy using resting state
functional MRI and creation of standard brain template

Hamamoto, Yuji
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Cats present with neurological disorders similar to humans, such as epilepsy
and cognitive dysfunction. Since it is difficult to perform metabolic measurements using nuclear
medicine examination in cats, diagnosis of many neurological diseases is based mainly on magnetic
resonance imaging (MRI). Using resting-state functional MRI, we investigated whether abnormal
default mode networks can detect an epileptogenic zone. This study showed that the bilateral
parietal cortex atrophies with aging in cats without neurological dysfunction including epileptic
seizures. Therefore the function of the somatosensory cortex may be declined with aging. And then,
default mode network analysis using resting-state functional MRl could not detect the functional
deficit zone. Since the software used in this study was developed for humans, it is necessary to
investigate the optimal parameter in cats.
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Voxel-based morphometry

MRI

1)

MRI

@

Voxel-based morphometry
(SPM12)

)

A3) MRI

MRI
(CONN)

(MRI)

MRI

MRI
MRI

(3)
MRI

14 65 T1

statistical parametric mapping 12

2mm

SPM12 Connectivity toolbox



€y

(Figure 1)
(Figure 2)

Figure 1

a b : ¢

Gray matter volume (mL)
White matter volume (mL)
Total brain volume (mL)

p<0.001 . p=0.689 s | #¥7p<0.001

50 100 150 200 50 100 150 200 50
Age (months) Age (months)

100 150 200

Age (months)

Figure 2

)

MRI -
15<= (Figure 3) Voxel-based morphometry
- X y z



Figure 3 MRI

T13 RIS T1R IR E R FEASE
®) MR
CONN SPM12

1. Liders HO, Najm I, Nair D, Widdess-Walsh P, Bingman W. The epileptogenic zone: general principles.
Epileptic Disord. 2006;8 Suppl 2:S1-9.

2. Chambers JK, Tokuda T, Uchida K, Ishii R, Tatebe H, Takahashi E, Tomiyama T, Une Y, Nakayama
H. The domestic cat as a natural animal model of Alzheimer's disease. Acta Neuropathol Commun.
2015;3:78. doi: 10.1186/s40478-015-0258-3.

3. Hasegawa D, Yayoshi N, Fujita Y, Fujita M, Orima H. Measurement of interthalamic adhesion
thickness as a criteria for brain atrophy in dogs with and without cognitive dysfunction (dementia).
Vet Radiol Ultrasound. 2005;46(6):452-457. doi: 10.1111/j.1740-8261.2005.00083.x.

4, Tapp PD, Head K, Head E, Milgram NW, Muggenburg BA, Su MY. Application of an automated
voxel-based morphometry technique to assessregional gray and white matter brain atrophy inacanine
model of aging. Neuroimage. 2006;29(1):234-244. doi: 10.1016/j.neuroi mage.2005.07.043.

5. Ashburner J and Friston KJ.Voxel-based morphometry--the methods. Neurcimage. 2000;11(6 Pt
1):805-821. doi: 10.1006/nimg.2000.0582.

6. HamamotoY, HasegawaD, YuY, Asada R, Mizoguchi S, KuwabaraT, WadaM, Fujiwara-lgarashi A,
Fujita M. Statistical Structural Analysis of Familial Spontaneous Epileptic Cats Using Voxel-Based
Morphometry. Front Vet Sci. 2018;5:172. doi: 10.3389/fvets.2018.00172.

7. Stolzberg D, Wong C, Butler BE, Lomber SG. Catlas. An magnetic resonance imaging-based three-
dimensional cortical atlas and tissue probability maps for the domestic cat (Felis catus). J Comp
Neurol. 2017;525(15):3190-3206. doi: 10.1002/cne.24271.

8. Kuwabara T, Hasegawa D, Ogawa F, Kobayashi M, Fujita M, Suzuki H, Matsuki N, Orima H. A
familial spontaneous epileptic feline strain: a novel model of idiopathic/genetic epilepsy. Epilepsy
Res. 2010;92(1):85-8. doi: 10.1016/j.eplepsyres.2010.08.010.



46(2)
MRI functional deficit zone 2020
Medical science Digest 54 55
DOl
Hamamoto Y, Yu Y, Asada R, Mizuno S, Hasegawa D. 9
Age-related brain atrophy in cats without apparent neurological and behavioral signs using 2022
voxel-based morphometry
Frontiers in Veterinary Science 1071002
DOl
10.3389/fvets.2022.1071002.




