PR (2004) 20(6), 445-452

PDFE SR

R IIT. R R 5 B G R 5 1 A B T 5
fl T B 4505 1 2 5

EH L RRBR s, Bl =™
B EARAR R EE A a RL A 2 B

TR L Pz as, o LS ESY AT N AAFIAT R 405 . JATTHAEAL AR BEEOR BT T A A
0. 2% A2 dE (MHVZERIAFE) » a5 ROV T K BUE S AR IBIPS (ILTPAIEPSPILTD, fiXfEPSP [JLTPAI
PSHILTDYEMIAN K o Bife AT NI MI 28, dG b s 0« FIAUT N i, vy B LK A B 2
FEFATE IEAF o A SCIRW TR E IR B B0 () e i RS i P s e ) SR A P SRV i 7 R 22 5 . &5 AR WY
KB BRI W N E TS D APS RILTPIIBI;, JF 5k TEPSP ILTPHMG, M5 8R41IEPSP. PS
FRILTDI 22 AN A

o

Aluminum and lead postlactional exposure
aggravate Aluminum—induced impairment of
synaptic plasticity

Aluminum is thought as a neurotoxic agent recently, which induces neurobehavioral and cognitive
toxicity in animals and human beings. The neurotoxicity of lead was known from ancient time, which
causes intelligence, neurobehavioral and cognitive deficit. The present study is carried out to
investigate the effects of chronic 0.2% AIC13 exposure on synaptic plasticity (LTP and LTD) and the
effects of Aluminum and Lead postlactational exposure on Aluminum—induced impairment of synaptic
plasticity by in vivo eletrophysiological technique.

2.1 Both of the I/0 of EPSP and PS had no significant difference (p > 0.05) between control and
Al-exposed rats. Which means that chronic 0.2%A1C13 exposure had no effect on baseline synaptic
transmission evoked by single-shock and failed to influence synchronous firing of many dentate
granule cells.

2.2 Both of the I/0 of EPSP and PS had significant difference (p < 0.05) between Al-exposed and
Al+Pb—exposed rats. Which means that chronic Al and Pb postlactational exposure affected baseline
synaptic transmission evoked by single—shock and attenuated synchronous firing of many dentate
granule cells.

2.3 There was no significant change of EPSP LTP between control and Al-exposed (control: 140.6
+ 15.6% n =8; 134.9 = 7.4% n =7, p > 0.05). The amplitude of PS LTP was 208.6 + 24.2% (n =
8), in control rats, which was depressed to 169.8 + 9.5% (n = 7) by Al exposure (p < 0.05).

2.4 The amplitude of EPSP LTD was 87.2 * 4.5% (n = 8) in control rats, which was depressed to
95.3 4+ 16.5% (n = 7) by Al exposure (p < 0.05).There was no significant change of PS LTD between
control and Al-exposed (control: 86.2 + 3.9% n =38; 89.0 + 1.31% n =7, p > 0.05). Chronic 0.2%
A1C13 exposure impaired PS LTP and EPSP LTD.

2.5 There were significant differences of EPSP (Al-exposed: 134.9 &+ 7.4% n = 7; Al+Pb—exposed:
123.3 &= 5.8% n =6, p < 0.05)and PS LTP ( (Al-exposed: 169.8+9.5% n = 7; Al+Pb—exposed: 129.6 =+
4.0% , n =6, p < 0.05) between Al-exposed and Al+Pb—exposed rats. Which indicated that Al and Pb
postlactational exposure aggravated Al-induced impairment of PS LTP and caused impairment of EPSP



LTP.

2.6 There were no significant differences of EPSP (Al-exposed: 95.3+16.5% n = 7; Al+Pb-
exposed: 97.4+8.3% n =6, p > 0.05)and PS LTD ( (Al-exposed: 89.0+1.31% n = 7; Al+Pb—exposed:
92.1 £+ 7.2% n =6, p > 0.05) between Al-exposed and Al+Pb—exposed rats. Which indicated that Al
and Pb postlactational exposure had no effects on Al-induced impairment of EPSP and PS LTD.

2.7 In order to measure the ability of synaptic plasticity quantitatively, the concept of the
range of synaptic plasticity, which was defined as the sum of amplitudes of LTP and LTD (LTP + LTD),
was used here. The range of synaptic plasticity of EPSP was 53.4, 36.9, 25.9% in control, Al-exposed
and Al + Pb —exposed groups, respectively, and that of PS was 122.4, 80.0, 37.5% in control, Al-
exposed and Al+Pb—exposed groups, respectively.. This result indicated that chronic Al exposure
reduced the range of synaptic plasticity of both EPSP and PS; Aluminum and lead postlactational
exposure aggravate Aluminum—induced impairment of synaptic plasticity.
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