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Effect of intracerebral injection of ferric oxide nanoparticles on spatial
lear ning and memory in rats and their injury to ventral midbrain

LIU Yuan-jing, LI Tao, ZENG Shui-lin, WANG Jian-hua, SHI Ting-ting, ZHU Jian- bao

(Department of Human Anatomy, Histology and Embryology, Medical School of Southeast
University, Nanjing 210009, China)

Abstract
OBJECTIVE To explore the effect of ferric oxide nanoparticles (nano-Fe,O 3) on the spatial learning and memory

and their injury to the ventral midbrain in rats. METHODS One microliter nano-Fe, 05 20 g-L'l was injected once
respectively into the substantia nigra (SN) and ventral tegmental area (VTA) of the ventral midbrain by using the 3-
dimensional positioning. The rats were divided into 1, 2, 3 and 4 week groups after the injection of 1 ul nano-Fe,O, 20

g-L'1 solution and were tested by Morris water maze respectively. Dopaminergic neurons and glia cells were observed
by double staining of the Perls reaction and immunohistochemiscal reaction. RESUL TS Compared with normal control
group, ratsin saline control group had no changesin the swimming speed, the time taken to find the platform, latency
and the strategy of searching for the platform. Cmpared with normal control group, the swimming speed and the time
taken to find the platform in nano-Fe,0, 2 and 3 week groups were prolonged significantly (P<0.05). The main modes
strategy in normal control group and saline control group were the trend style and random style, but it was random
style and edge style in nano-Fe,O, groups. The swimming speed in nano-Fe, O groups decreased significantly
(P<0.05). Double staining results showed that the normal control group and saline group did not have double-positive
cells while nano-Fe,O, groups had tyrosine hydroxylase positive (TH)/iron", GFAP*/iron™, OX-42*/iron" double
cells. The number of double cell had no statistical significance between each group. TH*, GFAP*, OX-42* single-
labeled cells between saline group and normal group were not significantly different. Compared with normal control
group, the number of dopaminergic neurons of nano-Fe,05 groups was reduced in SN and VTA. A few of
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dopaminergic neuron cytoplasms had the nano-Fe, O, deposition. Astrocytes and microgliaincreased in the injection
zone and could phagocytize iron nanoparticles. CONCL USION Intracerebral injection of nano-Fe,O, can cause

damage to dopaminergic neurons, change the glial cell number and morphology, and affect spatial learning and memory
inrats.
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