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How do Affective Temperaments Develop into Bipolar Disorders?
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Abstract
Affective temperaments are considered to be antecedents or sub-syndromal manifestations of bipolar disorders. It is,
however, unknown how these temperaments develop into bipolar disorders. We hypothesize that: [1] just before the onset
of bipolar disorder, the left medial frontal gyrus (MFG) of cyclothymic and/or hyperthymic healthy subjects may degenerate
and shrink in volume concomitantly with its dysfunction, [2] just after the onset of bipolar disorder, this change may involve
the right MFG and bilateral anterior cingulate cortex, leading to dysfunction of prefrontal cortex, [3] during the first episode
of bipolar disorders, prefrontal dysfunction may involve limbic system, leading to dysfunction of prefrontal-limbic system,
and [4] along with recurrences of bipolar disorders, the prefrontal-limbic system dysfunction may progress. On the basis
of our neuroimaging findings of affective temperaments, we believe that these hypotheses warrant further investigation.
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In the early 20th century, Kraepelin [1] described 4 basic affective dispositions (Grundzustaende: depressive,
manic, cyclothymic and irritable basic affective dispositions), suggesting that these are antecedents or subsyndromal manifestations of bipolar disorders. This unique
idea has been succeeded by Akiskal [2-4] for which he replaced the term of affective dispositions with that of affective temperaments, adding anxious temperament to the
existing classification. In total, 5 affective temperaments
are considered to be antecedents or sub-syndromal manifestations of bipolar disorders. It is, however, unknown how
these temperaments develop bipolar disorders.

Recently, a consensus model of the neural mechanism of bipolar disorder was proposed [5], which assumes that bipolar I disorder arises from abnormalities in the structure and
function of emotional control networks in the human brain
and that the developmental failure to establish healthy ventral prefrontal-limbic modulation underlies the onset of
mania and progression of bipolar disorders. Although this
model has been derived from expert opinions and is yet to
be fully substantiated, there is a possibility that the onset
and progression of bipolar disorders may reflect the degen-

eration of the neural correlates of affective temperaments,
resulting in an incursion upon the ventral prefrontal–limbic
network.

Hatano et al. [6] performed a cross-sectional neuroimaging study of 60 healthy subjects with affective temperaments, and analyzed the association between voxel-based
morphometry of the brain in relation to affective temperaments. As a result, high cyclothymic subjects had
signiﬁcantly larger gray matter volumes of the left medial
frontal gyrus (MFG) than low cyclothymic subjects. High
hyperthymic males but not females also had signiﬁcantly
larger gray matter volume of the left MFG than low hyperthymic males. Moreover, subjects with both high cyclothymic and high hyperthymic temperaments demonstrated
signiﬁcantly larger gray matter volume of the left MFG
than their counterparts. These ﬁndings suggest that cyclothymic and hyperthymic temperaments even in healthy
subjects may have their morphological basis in the left MFG.
In contrast to MFG change in affective temperaments, meta-analyses of volumetric structural studies in bipolar disorders have shown that the anterior cingulate cortex and
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insula are reduced in volume [7,8]. In view of the close
location between MFG and anterior cingulate, it can be
hypothesize that: [1] just before the onset of bipolar disorders, the left MFG of cyclothymic and/or hyperthymic
healthy subjects may be degenerate and shrink in volume
concomitantly with its dysfunction, [2] just after the onset of bipolar disorders, this change may involve the right
MFG and bilateral anterior cingulate cortex, leading to
dysfunction of prefrontal cortex, [3] during the first episode of bipolar disorders, prefrontal dysfunction may involve limbic system, leading to dysfunction of prefrontallimbic system, and [4] along with recurrences of bipolar
disorders, the prefrontal-limbic system dysfunction may
progress. On the basis of our neuroimaging findings of
affective temperaments [6], we believe that these hypotheses warrant further investigation.

3. Akiskal HS, Placidi GF, Maremmani I, Signoretta S, Liguori
A et al. TEMPS-I: delineating the most discriminant traits
of the cyclothymic, depressive, hyperthymic and irritable
temperaments in a nonpatient population. J Affect Disord.
1998, 51: 7-19.

1. Kraepelin E. Manic-depressive insanity and paranoia. E.
and S. Livingstone. 1921, 306.

7. Bora E, Fornito A, Yücel M, Pantelis C. Voxelwise MetaAnalysis of Gray Matter Abnormalities in Bipolar Disorder.
Biol Psychiatry. 2010, 67: 1097–1105.

References

2. Akiskal HS, Cassano GB, Musetti L, Perugi G, Tundo A,
Mignani V. Psychopathology, Temperament, and Past
Course in Primary Major Depressions. Psychopathology
.1989, 22: 268–277.

4. Akiskal HS, Pinto O. THE EVOLVING BIPOLAR SPECTRUM: Prototypes I, II, III, and IV. Psychiatr Clin North Am.
1999, 22: 517-534.

5. Strakowski SM, Adler CM, Almeida J, Altshuler LL,
Blumberg HP et al. The functional neuroanatomy of bipolar disorder: a consensus model. Bipolar Disord. 2012, 14:
313-325.
6. Hatano K, Terao T, Hoaki N, Kohno K, Araki Y et al. Association between affective temperaments and regional gray
matter volume in healthy subjects. J Affect Disord. 2014,
155: 169-173.

8. Chen C-H, Suckling J, Lennox BR, Ooi C, Bullmore ET. A
quantitative meta-analysis of MRI studies in bipolar disorder. Bipolar Disord. 2011, 13: 1–15.

Cite this article: Takeshi T. How do Affective Temperaments Develop into Bipolar Disorders? J J Psych Behav Sci. 1(1): 001.

