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[Abstract] Objective To explore the damage mechanism of decabromodiphenyl ether on learning and memory ability, and to provide scientific
reference for the formulation of occupational exposure prevention and control measures of decabromodiphenyl ether. Methods Neurotoxic effects of deca-
bromobiphenyl (BDE-209) on learning and memory and hippocampal N—methyl—d aspartic acid (NMDA ) receptors in adult rats were observed. A total
of 32 SPF male SD rats were randomly divided into 4 groups with 8 rats in each group: solvent (peanut oil) control group and 250, 500, 1 000 mg/kg
BDE-209 exposed group. Continuous tube feeding was administered once a day for 30 days. After exposure, the capability of spatial learning and memo-
ry of rats were tested by place navigation and spatial probe tests. RT-PCR was used to identify the mRNA levels of NMDA receptor subunits in the hippo-
campus in adult rats. Results During the same training time, compared BDE-209—treated rats in different dose groups with the solvent control rats, the
times of founding the platform in the BDE-209—treated groups were prolonged in a dose—dependent manner, and the numbers of rats crossed the original
platform decreased in a dose—dependent manner too, with significant difference (P < 0.05). The mRNA expression levels of NR1, NR2B and NR2C sub-
units in hippocampus of rats exposed to BDE-209 were lower than those in control group. (P < 0.05). The mRNA relative expression levels of NR1 and
NR2B subunit decreased with the increase of BDE-209 exposure dose. Compared with the solvent control group, the mRNA relative expression of NR2A
subunit in the hippocampus of rats in the exposed group was decreased. (P < 0.05). Compared with the solvent control group, low dose group and medi-
um dose group, the mRNA relative expression of NR2D subunit of NMDA receptor in high dose group was significantly decreased (P < 0.05). Conclu—
sion BDE-209 exposure resulted in decreased learning and memory ability in rats, which may be related to decreased mRNA expression of subunits of
NMDA receptor in hippocampus..
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Table 1 Sequence of gene primers

AR 53] PR (bp) RKIRE(CC)

NRI F:5’~AGCGGGTAAACAACAGCAACAAAA-3’ 1305 58
)
R:5’~GAATCGGCCAAAGGGACTGAA -3’

F:5'~TTATTGATGAACCGCACTGACC -3’
NR2A , , 388 56
R:5"-~GCATATCCCAGCCCACAAAG-3

F:5’~GGCCTTCTTTGCTGTCATTTT-3
NR2B , , 471 59
R:5’~AGTTCTTCCATCTCCCCATCTC -3

F:5' ~CGGCAAACACGGCAAGAG—3’
NR2C , , 482 62
R:5 —CGAGGAAGATGACAGCGAAGAA-3

F:5’~AGCAGACCCTCCGCCTCAA-3’ A
NR2D s s 386 60
R:5" -GTCCGCACGCTGATAGAACACC-3

F:5'—~CTGGAAGGTGGACAGTGAG-3’ B
GAPDH 445 5 AR B
R:5"-GAGGGAAATCGTGCGTGAC-3’ > S E PR 5

1.5 HIEHH
et e 2GR
G A Rk FH SPSS 25.0, 3 ORI SE Y E
£ bpifEZE (v 2 ) FoR8  BE M REIEHREREL 22 2.1 HEXREIIZZER
T, ZREARBMERN BRI R R E T Z00 211 EAUFERE YL n A S8 e a4 A8 BAE
(one-way ANOVA) , i FL AT LSD ¥, P < 0.05 0 (F sy = 3.71, P < 0.05) 5 AN [w] B[] B 45 2H B0 AF R B
A G155 L o PCR 43 3K A Quantity One I 45 I Bk A AR A4 22 57 (P < 0.05) , Fifi 5 52 56 I Kl
RT-PCR ¥ 34 Wy ) % B, BRSNS IE I i, kAR 2 R R 35 (P < 0.05) ; 76 [R]—H a4,
% B LA R e A SERAR XS R B K Xof REZH R B b 2 0 R IR 5 e w2 A ) J i 4 e (P <
0.05) , Fifi % Y 8 50 S 38 0, 36 A2 VB AR 0 2 1 e
(P< 0.05),0.3%2.
#2 BDE-209 L5 Ml K Rk BRIBMIBM (¥ £5,n = 8)
Table 2 Effect of BDE-209 exposure on escape latency of adult rats(% £ s,n = 8)

ZH7 H1d $2d $3d H4d F P
VAT HEZH 45.17 + 5.06 32.33 + 5.42° 20.45 + 5.05% 13.07 + 3.46* 102.66 < 0.001
fiIEAH 49.60 + 4.75° 40.58 + 6.18* 28.50 % 4.64* 17.32 £ 473" 91.07 < 0.001
H e 60.64 + 4.36" 56.52 + 473" 41.64 + 4,950 25.97 + 351" 15229 < 0.001
e 67.85  10.18" 61.87 + 7.52™ 51.89 + 5.26™% 2930 % 3.62™% 12474 < 0.001
F 63.70 61.76 93.74 45.41
P < 0.001 < 0.001 < 0.001 < 0.001

E S EA AT RBALE P < 0.05; 5AKA BRI, P < 0.05; 5 P BAE ,P< 0.05; 5% 1 dE,P< 0.05; 5
%2 dE,P< 0.05;5% 3 driR,P< 0.05
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AR 8 145 = 0350 Bt HIE 2 8700, K B Th A NR2A mRNA M1 5
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=2 EL 209 YL Y B
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FHE PP < 0.05 NR2A mRNA ?%135‘]1%%3%@%%3‘@%’] X IR 21
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Figure 3 Relative expression of NR2B subunit mRNA in hippocampus
of rats in each group
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