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Effects of chronic low lead exposure on NMDA receptor subunit | mRNA in hippocam-

pus in rats at the developmental stage

FU Dagan, LI Hua-giang, SHI Yuan, JIANG Dong-bo (Department of Pediatrics Daping Hospitals Third Military Medical University,
Chongqing 400042, China)

Abstract: Objective To explore the effect of chronic low lead exposure on moleaular pathological mechanisms
of learning and memo1y of rats at the developmental stage. Methods The changes of N-methyl-D aspartate receptor
1 (N\MDAR-1) mRNA expression in rat hippocampus were observed by using digoxigenin labled anti-sense oligonucle-
otide probes in situ hybridization technique. Results The changes in NMDA R-1 mRNA levels in Pb-exposed rat
hippocampus were found to be dependent upon the developmental period of exposure and the region of the hippocam-
pus analyzed Hippocampal NMDAR-1 mRNA levels increased significantly in the CA1 (18 75%) and CA3
(13.2%) (P<<0.05) pyramidal cells from 16-day-old Ph-exposed rats, but dentate gyms NMDAR-1 mRNA de-
creased by 14.29% at the same same time (P<0. 01). At 32nd day and 64th day, no changes were found except
for a DG decrease of 9. 67%, 10.67% (P<<0.01). Conclusion NMDAR-1 mRNA expression in developing rats is
altered by chronic low lead exposure, which might be a molecular mechanism for the persistent cognitive deficits that

result fom developmental exposure to Ph .
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Tab 1 Comparison of blood lead and brain lead levels between control groups and lead exposure groups(© /!Lg°n1171. O /f*g"gfl, Xt

16 d 32d 64d
Group
blaod leal brain lead bbod lead brain lead blood lead brain lead
Conto | goup <<0. 005 0.023 +0. 005 <20. 005 0.068+0. 016 <20.005 0. 090=£0. 008
Lead goup 0. 141 +0.045 0.190 +0. (48 * 0. 261+0. 069 0.755+0. 065 * 0. 221+0.026 0. 493+0. 057 *
*. P<_0.01 ws control group
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Fig 1 Expression of NRImRNA in pyramidal cell layer of CAl in control grou at 16th day (DABX 100)
2 16 CAl NRImRNA (DABX 100)
Fig2 Expression of NRImRNA in pyramidal cell layer of CAl in Lead exposure group at 16th day (DABX 100)
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Tab 2 Expression of NMDAR-1 mRNA between control groups and lead exposure groups(x = s)
CAl CA2 CA3 DG
(D
Control Lead Contio | Leal Control Lead Control Lead
16 0.3270.01 0. 38+0. 05 * 0.3330.04 0. 34+0.03 0.38=+0.02 0.44+0.03 ** 0.34+0. 01 0.29-0. 01 **
32 0.33+0.01 0. 34+0. 01 0.3310.02 0.35+0.01 0.40-+0.01 0.41+0.01 0.29+0. 03 0.26+0. 05 **
o4 0.3340.02 0. 3240. 01 * 0.3240.01 0.31+0.01 0.34+0.02 0.32+0.01 0.3040. 01 0.26+0. 01 **
*; P<0.05 **; P<<0.01 vs Contiol group
12
3 ’
NMDAR-1mRNA NMDAR-1
N- , LTP
D- (NMDAR), NMDAR c¢DNA ,
» NMDAR-1 NMDAR-2, NMDAR-1 NMDAR-1 mRNA ,
NMDAR s .
4
NMDAR-1 NMDA . ; NMDAR-
, NMDA R-1 NMDAR : 1 mRNA :
5
Kew LTP .
NMDAR LTB (
D
g
’
NMDAR-1 mRNA [1] Scheetz AJ, Constantine-Paton M. M odulation of NMIDA receptor function:
implications for vertebrate newral devebpment[ J] . FASEB J, 19%, 8
° (10): 745—752
NMDAR-1 mRNA [2] Momnyoshi K, Masu M, Ishii T, etal. Molecular cloning and characteriza-
Monyer 1 tion of the rat NMDA receptor[ J| . Nature, 1991, 354(6348).31— 37.
NMDAR-1 mRNA [3] NiheiM K, Guilate T R. Molecular changes in glutamatergic synapses im-
duced by Ph?" ; association with deficits of LTP and spatial learning] J] .
16
R 64 Neurotoxicology, 2001 22(5). 635— H43.
' ’ [4] Forrest D, Yumki M, SoaresHD, et al. Targeted disruption of NMDA re-
° 16 CA1 ceptor gene abolishes NMDA regponse and results in neonatal death[ J] .
CA3  NMDAR-1 mRNA ( Neuron, 1994, 13(2); 325~ 3.
18. 75 %’ 13. 2% ), [§ Kew JN, KoederA, Moreau J L, et al. Functional wnsequences of redu-
NMDAR-1 mRNA (14 29% ). , cation in NMDA receptor glycine affinity inmice carrying targeted point mu-
tations in the glycine binding site[ J]. J Neurosci, 2000, 20(11); 4037 —
32 (9.67%),
4049
. 64 g , , .o
NMDAR-1 mRNA CAl [J.
, , 2001, 19(6): 464— 465.
10. 67% ), Nihei 18 . [7] Monyer H, Burnashev N, Laurie DJ, et al Developmental and regional ex-
NMDAR-1 mRNA pression in the rat brain and functional properties of four NMDA receptors
m [J]. Neuron, 1994 12(3); 529—540
16 ’ [8 NiheiM K. Desmond N L, Mcglothan J L et al. N-methyl-d- aspartate re-
’ ceptor subunit changes are associated with lead-induced deficits of long-term
NMDAR-1 mRNA potentiation and spatial leaming[ J]. Neurosci, 2000 99(2). 233— 242

. NMDAR LTP

(it A



