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A. Sham-treatment

Birth PN22 PN42 PN45
: S—
< ExpP»
B. Neonatal Isolation (NI)
Birth
PN2 PN22 PN42 PN45
H------- -
1
<+ NI -» W < Expd»

Fig. 1. Animal treatment procedures

(A) Sham-treated rats were left undisturbed. (B) Pups were isolated from the dam, nest, and
siblings for a period of one hour per day on post-natal (PN) days 2-22. All litters were weaned on

PN days 22 and all behavioral experiments were undertaken on PN days 42-45.

W: weaning, Exp: experiment
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Fig. 2. The picture of apparatus of fear conditioning
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Fig. 3. Behavioral experiments procedures

Day 2

Day 3 Day 4

(A) Fear conditioning paradigm: Rat was placed in a Conditioning box and exposed to a contextual

cue (Conditioning chamber) for 180 s. After the exposure to the contextual cue, rat was exposed to
a conditioned cue (tone: 2.8 KHz, 120 db. 20 s). After the exposure to the conditioned cue, rat was
placed in the chamber for another 120 s, which then received the unconditioned stimuli (footshock:

80 mA, 4 5). Measurement of freezing time was performed 24 h after each conditioning session for 4

consecutive days.

(B) A series of behavioral experiments. Rats were decapitated at the indicated time points (before
fear conditioning (F'C) (PN 42), immediately after the exposure to conditional context on Day 3 and

4. Open field test (OF) was performed before FC. Elevated plus maze test (EPM) was performed
before FC (PN 42) and 24h after the Day 3 session, as indicated.
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Table 1. Effect of neonatal isolation on fear conditioning

Contextual freezing time (s)

Day 2 Day 3 Day 4
Sham 128.7 £ 4.6 151.0 = 32 1478 = 2.2
NI 482+ 17.1* 936 £129* 1372+64

Contextual freezing of rats subjected to NI was signifi-
cantly lower than those of rats with sham treatment on
day 2 and 3. However, no differences in freezing time
were found on day 4. Data were collected from 12 rats
per group, and expressed as means*=SEMs. *p<0.05,
compared to sham (Mann-Whitney U test)

NI: neonatal isolation
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Table 2. Locomotor activity in open field test

Locomotor activity {(counts /5 min)
Sham 1980 £ 231
NI 1555 + 336

The levels of locomotor activity in rats between sham
treatment and rats subjected to NI. Data were collect-

ed from 6 rats per group, and expressed as means*+
SEMs.
NI neonatal isolation

Table 3. Time spent in open arm in Elevated Plus Maze

Before FC After 3-day exposure to FC
(open arm time: s)  {open arm time: s)
Sham 39.2 + 13.9 49.0 + 15.0
NI 29.2 = 11.7 63.3 = 17.6

Total time spent in the open arm of the elevated plus
maze in rats with sham treatment and NI before FC and
after the 3 day-consecutive exposure to FC.

Data were collected from 6 rats per group, and
expressed as means=*SEMs.

NI: neonatal isolation, FC: fear conditioning
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Table 4. The influence of neonatal isolation on the
levels of integrin j3 3 protein in the hippocampus of
adolescent rats with sham treatment and NI

Before FC  After 3-day exposure to PG After 4-day exposure to FC
(% of sham) (% of sham) (% of sham)

Sham 100.0 £29 1002 +42 100.0 £ 3.3
NI 835+651" 814+51" 880+27"

Western blot analysis of integrin 33 expression in the

hippocampus between rats with sham treatment and
rats subjected to NI before FC and after the 3 and 4
day-consecutive exposure to FC. Integrin 3 expres-
sion in rats with NI were significantly lower than those
in sham-treated rats. Data were collected from 12 rats
per group, and expressed as means +SEMs. *p<{0.05
NI: neonatal isolation, FC: fear conditioning
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Influence of Neonatal Isolation on Hippocampal-Dependent Function and

Protein Expression in Rats
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Recent studies demonstrated that early adverse experiences induce long-lasting functional and neuro-
chemical alternation in the brain. The aim of this study was to identify the influence of neonatal isolation
(NI) on hippocampal function and protein expression. We examined the influence of NI on fear condition-
ing (FC) with other behavioral assessments (open field test and elevated plus maze) in adolescent rats.
Rats subjected to NI showed the significant decreases in contextual freezing compared with sham-treated
rats on day 2 and 3, but not on day 4. There were no significant differences in locomotor activity and anxi-
ety between rats with sham treatment and NI. Next, I examined the influence of NI on hippocampal protein
expression. As compared with sham-treated rats, the levels of integrin 3 3 were significantly reduced in the
rats subjected to NI before FC and after 3 and 4-day exposure to FC. These findings suggest that the
decrease in hippocampal integrin j3 3 levels may, at least in part, play a role in the impairment of hippocam-
pal-dependent memory. In addition, dissociation between contextual freezing and integrin 83 on day 4
implied that the recovery of the impairment of hippocampal-dependent memory induced by NI may be mod-

ulated by other mechanisms.



