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(Langan et al.,
2010)

Hirils Jri

(Doron & Gazzaniga,

2008; Langan et al., 2010)

(fiber myelination), (redirection)
(pruning) (Luders,
Thompson, et al., 2010)
(Junle et al., 2008; Luders,
Thompson, et al., 2010)
(G
s ( 2um)

3um)

(Aboitiz & Montiel, 2003; Berlucchi, 2012; Doron
& Gazzaniga, 2008)

3 HHRE

Kinsbourne (1975)

s

” (inhibitory barrier),

s

Cook (1984b)

(homotopic inhibition theory)
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[\

(Cook, 1984a)
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2009),

5 5

(Hasan et al.,

(Qiu, Li, Liu, Xie, & Wang, 2010) ,

(motor overflow),

(mirror movements)
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(Shim, Karol, Hsu, &
de Oliveira, 2008),

>

(Qiu et al., 2010) ,

(Addamo, Farrow, Hoy,
Bradshaw, & Georgiou-Karistianis, 2007)

k)

5

(Hou & Pakkenberg, 2012; Schulte &
Muller-Oehring, 2010)
(functional magnetic resonance imaging, fMRI)
(Diffusion Tensor Imaging, DTI)
(Persson et al., 2006)

s

(fractional anisotropy, FA) R

(
) FA
, FA

fMRI (Langan et al.,
2010)

32 HAEMBMR
(right ear advantage, REA)

(dichotic listening test)

(Westerhausen & Hugdahl, 2008)

(structural model) ,

- (Kimura, 1967)
R (Foundas, Corey, Hurley, &

Heilman, 2006) (callosal
relay model)
, REA ,
, DTI (Westerhausen et al., 2006)
(Hofer & Frahm, 2006) ,
ERPs (Neelon, Williams, & Garell, 2011)
, ERP ;

, ERP ,

(attention-gating mechanisms),

(Gootjes et al., 2006; Neelon et al., 2011) s
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s Lohr

(2006) CcvC
> (bipolar

disorder) s

Urgesi, Bricolo  Aglioti (2005)

(chimeric faces) s
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(Adam & Giintiirkiin, 2009)
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(Adam & Gintiirkiin, 2009) s

>
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(1962) s
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Galaburda (1985) R
Clarke
Zaidel (1994) s
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, (Corballis, 2009),
> ) (Toga &
(van der Knaap & van der Ham, Thompson, 2003)

2011) “ PET (positron emission tomography)

” (disconnection syndrome) (Lausberg, Gottert,

Munbinger, Boegner, & Marx, 1999) S
(Bloom &
Hynd, 2005; van der Knaap & van der Ham, 2011)
1

(electroencephalogram, EEG) ,

, 2/3 ,
EEG ,

, EEG

s (limura,
Sugano, Nakajima, & Arai, 2011)
(agenesis of the corpus
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fMRI
, , ACC

(Quigley et al., 2003)
R (van der Knaap & van der Ham,
2011) , ACC ,

>

(van der Knaap & van der Ham, 2011)

R (schizophrenia) (bipolar
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(attention deficit hyperactivity disorder)
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(Newbury & Rosen, 2012)

(Wang et al.,
2008),

(Josse, Herve, Crivello, Mazoyer, & Tzourio-Mazoyer,
2006),
generation task) (Razafimandimby, Tzourio-Mazoyer,
Mazoyer, Maiza, & Dollfus, 2011)

(verbal fluency task) (Lux et al., 2008) fMRI

(covert verb

, MRI ,

(Josse, Seghier,

Kherif, & Price, 2008; Tuncer, Hatipoglu, & Ozates,

2005) , DTI (Westerhausen, 2003;
Westerhausen et al., 2004) R

FA >

FA

R (episodic memory)
(Christman & Butler, 2011; Propper, Christman, &
Phaneuf, 2005)
(Christman, Jasper, Sontam, & Cooil, 2007)

(self-reflect)
processing) (Niebauer & Garvey, 2004)

(perceived risk)

(metacognitive

s (mixed-handers)

(consistent-handers)

s

(Christman et al., 2007; Christman & Propper, 2001;
Niebauer, Aselage, & Schutte, 2002) ,
(Luders, Cherbuin, et al., 2010) R
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, (phonological
task) (Shaywitz et al., 1995)
(verbal encoding task) (Putnam, Wig, Grafton,
Kelley, & Gazzaniga, 2008) fMRI
(inferior prefrontal cortex) ,
; s (face
perception task) ERP
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(Proverbio, Riva, Martin, & Zani, 2010) s
(tactile Stop-Signal task)
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P200
(Huster, Westerhausen, & Herrmann, 2011)
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(Ardekani, Figarsky, & Sidtis, 2012)
(Padmini & Rao, 2012) DTI s
FA (Bava et al., 2011;
Kanaan et al., 2012) s 5-18
FA (Schmithorst,
Holland, & Dardzinski, 2008),
FA (Westerhausen et al.,
2011)

FA , ,

FA ,
(Gur et al., 2000),
(Leonard et al., 2008);
FA ,
(Dubb, Gur, Avants, &

Gee, 2003),
(Joseph & Willingham, 2000)

s
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(Schulte & Muller-Oehring,
2010) s
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(homogeneous),

(topographic) - (D

(Luders,
Narr, Thompson, Jancke, & Toga, 2005)

]

(Banich, 1995) DTI fMRI

s

) ,
( ) (Baird, Colvin, VanHorn, Inati, &
Gazzaniga, 2005) s

fMRI (Gawryluk, D'Arcy,
Mazerolle, Brewer, & Beyea, 2011) s
( )
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5 5 s

(checkerboard) ( ),
(Delvenne, Castronovo, Demeyere,
s s & Humphreys, 2011; Scalf, Banich, Narechania, &
; Liebler, 2001; Weissman & Compton, 2003;
S Welcome & Chiarello, 2008)
Schulte =~ Muller-Oehring (2010) s

- (Braver et al., 1997);

- (fusiform) (lateral occipital gyrus)
(Pollmann, Zaidel, & von Cramon, 2003)
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52 £%itE
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(Schulte & Muller-Oehring, 2010)

s > s

(Bloom & Hynd, 2005) )

(Tremblay, Monetta, &
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> > >

(Weissman & Banich, 2000)
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(benefit)(Banich, 1998) s
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, FA
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, FA FA
IHTTs,
s (Aboitiz, Scheibel, s

Fisher, & Zaidel, 1992) , (hyperconnectivity)

, ( (Whitfield-Gabrieli et al., 2009),
) (MRI ) ,

( )

, (van (subcortical dopamine) R

der Knaap & van der Ham, 2011) (Swerdlow & Koob, 1987),
(DTD , >
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(Doron & Gazzaniga, 2008) DTI ,

FA , FA (Schmierer, Niehaus, Roéricht, &
R ( Meyer, 2000)
)FA , FA ,
(Schulte, Sullivan, Miiller-Oehring, Adalsteinsson, s
& Pfefferbaum, 2005), , FA (Ringo, Dory, Demeter, & Simard, 1994) N

(Putnam et al., 2008; van
der Knaap & van der Ham, 2011) s
DTI ,

Banich s
s (Peuter-Lorenz, Baynes, Mangun, & Phelps, 2010)
(Banich, 1995) s - ) -

Colvin, S s
Funnell, Hahn ~ Gazzaniga (2004) DTI ,

, FA ( (superior colliculus))
(interhemispheric transmission times, IHTTs) ,
s (Tacoboni, Ptito, Weekes, & Zaidel, 2000) S
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N (Ouimet et al.,
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Mechanisms of Corpus Collosum’s Regulation
on Interhemispheric Interactions

GAO Fei; CAI Houde
(School of Psychology, Nanjing Normal University, Nanjing 210097, China)

Abstract: The corpus callosum is the largest neural pathway connecting the two cerebral hemispheres in
mammals. Not only does it transmit information between the hemispheres, but also regulates
interhemispheric information processing. “Inhibitory model” and “excitatory model” are the primary models
proposed to explain the regulation mechanisms. The former hypothesized that the corpus callosum could
inhibit the transfer of information between the hemispheres, so that the function of the dominant hemisphere
was enhanced and the activity of non-dominant hemisphere was suppressed. As a result, the independence of
the processing information in each hemisphere and the degree of the cerebral functional lateralization could
be increased. In contrast, the latter assumed that the corpus callosum might play an excitatory role in
interhemispheric transfer of information. According to the excitatory model, both hemispheres would be
activated simultaneously and the interhemispheric connectivity would be strengthened. This mechanism
might reduce the cerebral functional asymmetry and facilitate the share and the integration of
interhemispheric information. However, some new evidence showed that the corpus callosum is not a single
structural and functional body, but consists of multiple information processing channels separating or
interacting spatially and temporally. Inhibitory and excitatory information could be transmitted separately
between cerebral hemispheres through these different spatial channels at different speeds. Meanwhile, this
information transfer might be regulated by task-computing types and task complexity. Therefore, the
coordination of inhibition and excitation of the corpus callosum could regulate the dynamic interactions
between the two cerebral hemispheres.

Key words: corpus callosum; inhibitory model; excitatory model; dynamic interhemispheric interactions



