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Effects of Decabromodiphenyl Ether Exposure by Gavage on Learning and Memory in F, and F,
Offspring Mice ZHU Chun-yan', AN yue*, QIAN Bo', SHAO Jing', HU Hong*, LIU Xiao-hui' (1.Department
of Environmental Health and Labor Health, School of Public Health, Dalian Medical University, Liaoning
116044, China; 2.Biochemistry Lab, The Second Affiliated Hospital of Dalian Medical University, Liaoning
116027, China). Address correspondence to HU Hong, E-mail: 452522789@qq.com; LIU Xiao-hui, E-mail:
liuxh892@126.com + The authors declare they have no actual or potential competing financial interests.
Abstract: [ Objective | To evaluate the effects on learning and memory ability of two generations of offspring after prenatal and
postnatal decabromodiphenyl ether (BDE 209) exposure by gavage. [ Methods | Seventy-five Kunming female mice were randomly
assigned to one control and two BDE 209 groups [1.5mg/(kg * d) and 225 mg/(kg * d)] through gavage for 10 days before mating. Then
eight mice with close fertilization day were selected for each group and continued to gavage through pregnancy and lactation until
weaning. Offspring in F; and F, were treated in the same protocol as the Fy. Body weight and numbers of pups was recorded. Morris
water maze was used to exam the ability of learning and memory in offspring at 30, 60 and 90 days after birth. [ Results | The
numbers of pups in F; and F, were significant decreased by 25% and 30% respectively in the low BDE 209 group (P <0.05), compared
with the control group. The high BDE 209 exposure significantly decreased the body weight of the F, 30-day-old female pups by about
17% (P <0.05). The BDE 209 exposure significantly decreased the body weight of the F; 30-day-old male pups by 12% and 25%,
respectively (P<0.05 or P<0.01). The BDE 209 exposure significantly decreased the body weight of the F;, 30-day-old female pups by
about 12% (P<0.01). The low BDE 209 exposure significantly decreased the body weight of the F, 30-day-old male pups by about 8%
(P<0.05); the high BDE 209 exposure significantly decreased the body weight of the F, 60- and 90-day-old male pups by about 13%
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(P<0.01). The escape latency of the female F pups of 60 and 90 days old or the female F, pups of 30, 60, and 90 days old was increased

(P<0.05 or P<0.01). Also, the escape latency of the male F; pups of 60 and 90 days old in the low exposure group or the male F» pups of
30, 60, and 90 days old in the high exposure group was increased (P<0.05 or P<0.01). The time in target quadrant of the I, female of 60
or 90 days old was decreased (P<0.05 or P<0.01). Also, the time in target quadrant of the F> male of 90 days old was decreased (P<0.05).
[ Conclusion | Exposure to BDE 209 shows detrimental effects on developmental learning and memory in offspring mice.

Key Words: decabromodiphenyl ether; three generations; Morris water maze; learning and memory; mouse
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Table 1 Effects of BDE 209 exposure on body weight and pups

number of mother mice

wpA SRR ()(n-8) PR ()
Dose Body weight increment of Fy female mice Number of pups
[mg/(kg-d)] Fo F, Fo F
0 34.7£4.6 34.1+1.1 13.0£1.0 13317
1.5 27312 27.1+14 9.7+0.6" 93+1.5"
225 287+23 272+1.6 103+2.1  108=+2.1

[ 15 0mg/(kg-d) 4 AL, «: P<0.05.
[ Note ] Compared with the 0mg/( kg + d )group, =: P<0.05.

%2 BDE 209X Fi (X/MNRFRIFEZHEHM(x 25, g)
Table 2 Effects of BDE 209 exposure on body weight of
Fy offspring mice

R R (R )

Pl

Dosel mg/(kg+d)]  Sample size PND30 PND60 PND90O
W ( Female )
0 8 33.0+4.3 327+1.6 39331
15 8 298+ 1.0 330+28  358%62
225 8 275+ 14" 34412  345%39
TedE (Male )
0 8 38.6+3.5 393+43 47433
15 8 33.8+1.7°  387+54  452+68
225 8 290+ 1.8% 385+28  41.0+37

[ ]50mg/(kg-d) @A, #: P<0.05; #x: P<0.01,
[Nole](]nmpared with the Omg/( kg'd)group, #: P<0.05; *x: P<0.01.

A3 L, SXFRRAL g, K. &5 BDE 209
21 AR 30 R BUAEE SRR 29 129%( P<0.01 ),
AR IS 60 F190 K IR EE 22 5 oGt 2 X KA
& BDE 209 4t 75 A= J5 30 K MEPE 7 BUAR E R L2
8%( P<0.05), 1M E577#& BDE 209 Y H A4 5 60, 90 K
e+ BUA T RN 2 13%( P<0.01 ),

%3 BDE 209X F, R/NRFREEFEHM (X £5, ¢)
Table 3 Effects of BDE 209 exposure on body weight

of F, offspring mice
YL Y NS
ijﬁ;}igﬂ O] *‘::fnpi:i’z  pad3o PND60 PND90
WM ( Female )
0 8 26.5+2.0 33.8+25 36.8+6.8
1.5 8 233+1.2"  37.0+45 39.3+3.2
225 8 231+ 1.1"™  351x26 393+1.5
TEYE ( Male )
0 8 29.3+0.6 46.0+ 1.2 47.0+ 1.6
1.5 8 27.0+ 14" 45.8+2.5 43.1+£1.9
225 8 302+1.9 39.9 +2.5% 41.0+2.7"

[ 15 0mg/(kg-d)4AH, +: P<0.05; #: P<0.01,
[ Note ] Compared with the Omg/( kg * d ) group, *: P<0.05; #x: P<0.01.
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[ ]5 0mg/(kg-d) 4L, *: P<0.05; =x: P<0.0l.
[ Note ] Compared with the 0Omg/ (kg * d )group, *: P<0.05; #x: P<0.01.
El1 BDE 209 35314 F R kit & K HA R0
Figure 1 Effect of BDE 209 on latency of female offspring

FiAC AR J5 30 R HEE 7 Bk skt v AR 390 G B i A
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M7 SRS RE TR ORI ] L AE R ( P<0.05), LA 2,
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Fi 2
O0mg/ (kg +d) O1.5mg/(kg+d) M225mg/ (kg - d)

HEEEFIRIY (Rscapelateney, s)

[E 15 0mg/(kg-d) 4%, %: P<0.05; #%: P<0.01.
[ Note ] Compared with the 0mg/( kg * d )group, *: P<0.05; #+: P<0.01.
E2 BDE 209 5334 1% F R kBB A EA N0

Figure 2 Effect of BDE 209 on latency of male offspring
23 FEIRE £

4. 5L, BE QR RENTHE, Fi AR
T ROF AL RIG g a2 R g = ;R
A2 J5 60 F1190 KMENE - BV & 2R B R R (P <
0.058¢ P<0.01 ), FoAUHEMEF B A2 J5 90 KAV 27
AT AR (P<0.05 ),

x4 Fi R #EFRESRRENRE (X 25, 5)
Table 4 Time in target quadrant of F; and F5 offspring mice after BDE 209 exposure

HEE (Male, n=5)

YT HEVE ( Female, n=5)
Dose[ mg/(kg+d)] PND30 PND60 PND90O PND30 PND60 PND90
Fy
0 11.52+0.72 10.06 + 1.37 9.68 +0.42 11.74 + 0.88 10.63 £ 2.11 10.84 +4.59
1.5 9.65 = 1.30 10.35 £ 1.41 8.53+2.81 12.43 £1.99 11.49 £ 2.01 7.82+2.30
225 6.30£2.78 731£1.12 9.38 £2.24 8.82+ 1.00 10.19 £ 1.55 7.88 £3.98
F,
0 12.11 £1.21 11.33£1.23 10.31 £2.92 13.45 £ 1.52 8.72 +2.66 9.22+3.23
1.5 9.66 +2.45 9.56 +3.22 10.29 £ 1.45 12.12 + 1.69 8.64+1.71 8.55+1.53
225 9.38 +£3.56 7.54 +2.66 6.79 £ 0.14 9.31 +£3.69 7.57 £ 1.04 6.92 +£2.92
[ 15 0mg/(kg-d)ALE, %: P<0.05; #x: P<0.01.
[ Note ] Compared with the Omg/( kg * d ) group, *: P<0.05; #x: P<0.01.
x5 PR EFRFETEERB (x5, K)
Table 5 Frequencies of platform crossing of offspring mice after BDE 209 exposure
P HEVE ( Female, n=5) Ttk (Male, n=5)
Dose[ mg/(kg*d)] PND30 PND60 PND90 PND30 PND60 PND90
F
0 1.45 +0.56 0.94 +0.34 1.03 £0.31 1.60 £ 0.42 1.31+0.81 1.71 £0.57
1.5 1.78 £ 0.46 1.42+0.35 0.95+0.21 1.45+0.26 1.12+0.48 1.28 £0.53
225 1.8+£0.18 1.40 £ 0.63 0.76 £ 0.24 1.80 £ 0.41 1.43 £0.37 1.32+0.13
F,
0 0.98 +0.29 1.14 £ 0.24 1.51+£0.26 0.84 +0.23 1.35+0.34 1.18 £0.33
1.5 1.15+0.32 0.60 +0.17" 0.64 £0.17"" 0.93+£0.18 1.32 +£0.50 0.40 £ 0.14"
225 1.10 £ 0.36 0.82£0.38 0.81 +£0.28" 0.59 £0.15 1.37+£0.45 1.07 £0.42

[ 5 0mg/(kg-d) A3, +: P<0.05; #x: P<0.01.

[ Note | Compared with the Omg/( kg-d )gmup, #: P<0.05; =x: P<0.01.
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