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Effect of chromium exposure on rats' learning and memory ability

Guo-xing Huang', Ling Gao', Dan-ting Zhao®, Wen-qiang Yang’, Xiao-lin Liu', Jing Yang®
(1. School of Public Health, Jinzhou Medical University, Jinzhou, Liaoning 121001, China; 2.Liaoning
Key Laboratory of Cardiovascular and Cerebrovascular Drugs, Jinzhou Medical University,
Jinzhou, Liaoning 121001, China)

Abstract: Objective To investigate the effects of chromium exposure on learning and memory in rat model.
Methods The rats were fed with distilled water (control group) or different concentrations of potassium bichromate
solution (0.8, 4.0, 20.0 mg/kg) during lactation period. After weaning, the offspring rats were directly fed with the
solutions the same as their mother rats for 6 months. The content of chromium in cerebral tissue were determined
with the graphite furnace atomic absorption spectrophotometer. Learning and memory abihties of rats were tested by
the Morris water maze experiment. The Nissl staining and immunohistochemical assay were performed to observe the
morphological changes of the rat hippocampal nerve cells and astrocytes. High performance liquid chromatography
was utilized to determine the content of glutathione (GSH). Results Chromium content in cerebral tissue of rats
receiving various concentrations of potassium dichromate increased significantly compared with control group (P <
0.05). The time of passing through the platform and staying around the platform in potassium dichromate exposure
group were prolonged compared with control group. With the increase of exposure dose, The average latency and
latency to first entry were increased while number of animals crossing original platform and time of stay in the
primary quadrant were decreased in dose dependent manner in exposure group when compared with those in control

group (P < 0.05). Compared with the control group, potassium bichromateinduced hippocampus damage including
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disordered neurons, and concentrated and contracted nucleus. Expression of GFAP in astrocytes increased while

GSH content in hippocampus tissue decreased in exposure group in dose dependent manner when compared

with control group (P < 0.05). Conclusion Exposure to chromium causes disfunction of hippocampal neurons,

compromising learning and memory ability.

Keywords: hexavalent chromium; learning and memory; neuron; astrocyte; glutathione
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A BRITAEAT RO IR —41, WL . A AESE 1 Rk
WAL Wizl (AR 21 d) 5, ATH5E
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1200 r/min, 4°C, B0 10 min, W, A 2 4%
W, #EIEE FAE, WU A DTNB A= it
R bR AR RRE i LV, IR E S A, &
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LSD—t 5, P <0.05 HESAG L.

2 #R
21 KRREESELR
BLARBURHLUR SR, ZRAGITFEX
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RS INAT TR 5 2% 2H K R8T 5 R B A M A
JSF- 5 BT AE G2 B A 457 B B i) 22 S5 28 P 7 LU AT e 12
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