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Table 1 Lead concentration in hippocampus of rat

Day Control Group Lead — exposed Group
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10d 224.9 540.1
20d 154.5 299.4
304 132.4 163.4
60d 135.4 221.4
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Fig.1 Effect of lead on the PPF of PS in
the area DG of rat hippocampus before
and after the induction of LTP. Down
arrows show the onset and the peak point
of PPF in the control and lead — exposed

groups
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140.5£4.9% (0 =7), S EHMEBERMET 47.4% , FBEHER(P<0.001,0=7), %4t
HEBRAEREREN LTD, EFREFKANMWHERAT, 45 102.8£3.8% (n=7),
st WA T LI FS B REN LTD KA H BRI 84.8£4.4% (n=7), “EH R XMNER
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c Fig.2 Effect of lead on the range of the synaptic
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Fig.3 Effect of the induction of LTP on the induction of LTD. A: LTD induced before
and after the induction of LTP in the control group; B: LTD induced before and after
the induction of LTP in the lead ~ exposed group. Down arrows and hotizon line indi-

cate the onset and the application of LFS
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HT LTD ML MBS MRASE FRERLEF X, RITFRT £ESF LTP X iES
LTD M, B34, B HB7 T BHAMSLAS PS TESE LTP T LTD & .
AR, MHA PS EEERE LTP R, BES LTD WEEXN: 66.8£4.3%(n=7),
FELTP ZRIH%SH LTD(87.8+6. 0% (n=T))GREEMIMT 21% , WX RiIRMWH B ENE
132% , ZRHB(P<0.001,n=7), B 3B,454MH PSHELEESL LTP )5, BERLTDR
WEN:81.5+2.3% (n=7), L AMESR LTD(102.83.8% (n=7))WIBEHEM T 21% ,48
UTFHHBENRT 127%, 2RUR(P<0.001), ZERWEI & LTP, T LS F KM
A AL A B R BRI A .
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MK - 801 T BA S DUk st B B9 =2, BT LLIA K BB o B . = B R NMDA 2B 38 E
HMAMER . B THAES NMDA St F S TR $EHE , K NMDA SEEHERR", B
LASE AR T DBk #b B L3R , T AL A MU T BL TR

WA BHEANRET Y EENEREM, X EARFEAN FE KN BEREEXN
FEHWNBAKHENH. SRR, 7£%3 CALEKA DG E&AT L% LTP &
LTD, FrME e T 4, E B R I M, MR H . EE IR BEER L, =
HAEBANEER L. BN EFLASETHE NMDA 24 RASE TEREEAR.
Hi%LE LTP MILTD RS FHRERERH: LTP RASHESE O MM TS & AR5
BFHW, SR LTP =4, BEEaRRLRI EEREENSE THM, WS LTD
e D EREATBENEENY LTP M LTD ZMERTEEMTTEEN — MR IFHE
AN, A 3 EAH LR, TRRRE AR/, VSR RER AT DMK AL
37 I R S S R R S ) NMDA R i & 0B Sp M e ', T AR B LR E
B, SERTRSEE LA —# T EULE TS5 K75 P ) 3546 i T i
BFARY . RIJGIEMET, SEET LTP @, LER2M#H T LTD, ST
NMDA 24k, {EfIF NMDA 24 SR FHEAGLE, ARRASEFREARWHY LTP
1 LTD %S 584, Ret@ARMENE, #YWEARMEELE, PKC X AR EEH
#90% T PKC 7 LTP WAERPREEHERA"Y. X MERSEKICHE CALHE—H. B
#H A% DG XM LTD #5855 NMDA FHKE X, TR R8T 2 i i K% R SEE NS
BFARMBASERK ), ARINTOTKER, b TERET &b EERM G E TEH
HARSETRE, TSR LTD ESMNESf. £F 3R DHRBMAE IR 5 B8 4
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EFFECT OF CHRONIC LEAD EXPOSURE ON THE RANGE OF SYNAPTIC
PLASTICITY IN DENTATE GYRUS (DG) OF RAT HIPPOCAMPUS IN VIVO
ZHEN Juan, CHEN Ju- tac, RUAN Di-yun, WANG Ming, MENG Xiao -~ mei,

XU Mu, XU Yao - zhong
( Schoo!l of Life Science, University of Science and Technology of China, Hefei,
Anhui 230027, China)

Abstract: Long — term potentiation (LTP) and long - term depression (LTD), two
forms of synaptic plasticity, are believed to underlie the mechanism of learning and
memory. The range of synaptic plasticity is defined as the sum of amplitudes of LTP

and LTD. Previous studies have demonstrated that low — level lead exposure can de-
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crease the range of synaptic plasticity of EPSP in the different slices in vitro. The
present study is carried out to investigate the variation of the range of synaptic plas-
ticity of population spike (PS) and paired — pulse [acilitation (PPF) in hippocampal
dentate gyrus in vivo following the developmental lead — exposure by electrophysiological
techniques.

2.1 The amplitudes of PPF are greater in conttel group than that in lead — ex-
posed group, The onset inter — pulse interval (IPI) of PPF in the control and lead —
exposed groups are 20ms and 50ms respectively. When the IPI is at 70ms, PPF of PS
in both control and lead — exposed groups reach the maximum: 211.6+ 32.2%
(n=7), 111.1+£26.9% {n=7) respectively. Compared with the control group, the
lead — exposed group decreased by 100% in the amplitude of PPF of PS. The amplitude
and range ol IPI in the pared - pulse facilitation are impaired by lead.

2.2 The amplitude of LTP in the control group is 187.9%£6.2% (n=7), and the
lead — exposed group is 140.5£1.2%(n=7),less than 47.4% of the control one. There
is almost no LTD of PS in lead — exposed group, while the amplitude of LTD in con-
trol is maintained at 84.8% 4.4% (n=7), After tetanic stimulation, low frequency stim-
ulation can evoke LTD, which is much larger: LTD in control one is 66.8+4.3%(n=
7), and in lead one is 81.5£2.2%{(n="7).

2.3 The range of synaptic plasticity of PS in control and lead — exposed are
103.1£11.5% (n=7), 37.7£9.6% (n="7), respectively. It has a decrease by 64% in
the range of synaptic plasticity of PS in lead — exposed group. The results demonstrate
that low — level lead — exposure could reduce the range of synaptic plasticity, which
might underlie the dysfunction of learning and memory by chronic lead — exposure.

Key Words: Lead; LTP; LTD; Rat; Hippocampus; Dentate Gyrus




