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Analysis of the relationship between perinatal iron deficiency in neural stem
cell development and postnatal behavioral characteristics
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Fischer 344/Jcl postweaning male rats aged 21-39 d were fed low-iron diets
(0.35 mg/kg iron; ID group) or standard AIN-93 G diets [3.5 mg/kg iron; control (CN) group].
Behavioral tests at 8 and 12 wk of age revealed a significant reduction of the age-related decline
in the total distance traveled in ID rats compared with CN rats, indicating that ID affected
hyperactivity, which persisted into adulthood (13 wk of age). At this age, reelin (Reln) mRNA
expression decreased and synaptic density increased in the NAcc in the ID group. Regarding the
mesolimbic pathway, homovanillic acid concentration increased in the NAcc,whereas the dopamine
concentration decreased in the ventral midbrain. Our results suggest that ID during the postweaning
period in male rats, despite complete iron repletion following ID, led to long-term hyperactivitg
via monoamine disturbance in the brain and an alteration in the synaptic plasticity accompanied by
downregulation of Reln expression in the NAcc.
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n Age Body Ht Hb Serum Fe UIBC
weight(g) (%) (g/dL) (ng/dL) (ng/dL)
CN 6 39d(5wk) 1006+7.4  39.3x1.9 13.6%0.6 228.7+21.3 398.8+426
ID 6 39d(5wk) 83.2t4.6" 14.2x]1.1*** 51030 24.8L 3" 959.8*6.6***
CN 6 60d(8wk)  2122%11.8 423%*2 14.9£0.8 173875  384.8+219
D 5 60d(8wk) 184+19.3*  40.1%3.2 14.2%0.6 168.6£23.6 372.6+33.4
CN 6 94d(13wk) 272%14.] 48.2%2.7 15.8+0.7 139.7+11.8 395.8%15
ID 6 94d(13wk) 256.4%88  47.7+21 16.0%0.4 146+10.2 382.5+22.8
Values are means £SEM *P < 0.05; **P < 0.01; ***P < 0.001 (unpaired Student’s t-test).
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