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Therapeutic Effects of Oxytocin on Social Disorders in Socially-Isolated Rats
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In this studﬁ, we investigated the social behaviors and the activity level
of oxytocin-producing cells in rats kept in an isolated environment for about two months after
weaning to clarify the effects of growing alone at an early age on their mental development. Rats
are usually more interested in other individuals of the same species (social stimuli) than in simple
objects (non-social stimuli). However, such properties were not observed in isolated female rats.
The rats also had less access to other individuals, indicating less motivation for social
engagement. We also found that, in the hypothalamic oxytocin-producing cells of the same rats, the
response to contact with other individuals was reduced compared with that of normal rats.
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Table 1
Quantitative immunohistochemical data for OT and Fos levels in the PVN
Male Female
Pair Isolation Pair Isolation
OT-positive cells
Overall cell 234 23.6 233 23.4 (+1.87)
number (+1.26) (+£3.62) (£2.45)
Fos-positive ratio  71.7 719 71.4 45.6 **
(9%6) (£6.32) (+4.23) (£2.53) (+£4.11)
Fos-positive cells
Overall cell 101.0 87.2 78.7 86.8 (£5.58)
number (+5.54) (+£9.51) (£7.31)
OT-positive ratio 16.7 19.4 (2.99) 225 121 *
(%) (+1.88) (+3.78) (£0.90)
Double-positive 17.0 16.8 16.8 106 *
cells (£2.11) (+2.45) (+2.30) (+1.03)

Quantitative immunohistochemical data for OT and Fos levels in the SON

Male Female Male Female
Pair Isolation Pair Isolation
OT-positive cells
Overall cell 21.3 224 18.6 17.8 (+£1.62)
number (£1.45) (£1.68) (+1.87)
Fos-positive ratio 83.2 79.2 81.9 67.2 *
(%) (£3.24) (+£2.99) (£1.47) (+4.76)
Fos-positive cells
Overall cell 75.9 74.3 49.7 60.7 (£7.12)
number (£4.01) (+£4.67) (£5.65)
OT-positive ratio 239 23.8 (1.06) 31.1 19.8 **
(%) (+2.68) (£2.04) (+£0.90)
Double-positive 179 17.8 154 12.4 (£1.54)
cells (£1.65) (£1.60) (£1.45)

Results were analyzed by Student's or Welch's t-test. Values are expressed as
mean =+ standard error of mean. *: p < 0.05, **: p < 0.01, isolated group vs.
paired group (n = 6 in each group). OT, oxytocin; PVN, paraventricular nucleus;
SON, supraoptic nucleus.
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