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Effects of Vitamin D Supplementation on Neurobehavior of Mice*
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ABSTRACT Objective: Through the intervention of vitamin D in offspring mice, this study explored the important influence of
vitamin D on behavior of offspring mice, and provided theoretical basis for vitamin D supplement during pregnancy. Methods: To
establish an experimental model of vitamin D deficiency in pregnant mice. The offspring mice were divided into three groups: the
low-dose diet group (group A, supplemented group), the low-dose diet group (group B, deficient group) and the normal diet group (Group
C). On the 24th and 60th day, open field experiment, Morris water maze experiment and social interaction experiment were used to
monitor the behavior of the offspring mice. Results: Vitamin D deficiency during pregnancy had a significant effect on the level of
vitamin D in offspring mice. The concentration of serum vitamin D in offspring mice was 12.98+0.65 pg/L in the low dose diet group and
35.38+1.13 pg/L in the normal diet group, respectively, with a significant difference between the two groups (P<0.05). In the open field
test, on the 24th day, the total movement distance of the mice in the deficient group was 1044+89.21 cm, significantly less than that in the
supplement group (1701.56+150.5 cm) and the normal group (1755+154.2 cm), while the duration of staying in the central area was
34.84+3.54 s, significantly higher than that in the supplement group (21.36+3.05 s) and the normal group (21.77+3.64 s), and the duration
of staying around was 265.2+3.54 s, significantly less than that in the supplement group (278.6+3.05 s) and the normal group (278.2+3.64 s)
on the 60th day, the duration of stay in the central area of mice in the deficient group was 28.79+3.68 s significantly higher than that in
the supplement group (17.21+2.59 s) and the normal group (18.37£1.99 s), and the duration of stay in the peripheral area was 271.2+3.68
s significantly shorter than that in the supplement group (282.7+2.54 s) and the normal group (281.6+1.99 s). The total distance of 1653+
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141 cm in the deficiency group was lower than that in the other two groups, but the difference was not significant. In Morris water maze
test, the crossing times of the three groups of mice on the 24th day were significantly higher than those on the 60th day, showing the trend
of increasing first and then decreasing, while the trend of decreasing in the deficient group was more obvious. As for platform residence
time, the number of offspring mice in the three groups was more on the 60th day than on the 24th day, showing an increasing trend.In the
social interaction test, there was no significant difference in the time of exploring the empty cage among the three groups on the 24th day,
but the contact time between the deficient group and the strange mouse (strangerl) representing the new partner was shorter than that
with the empty cage, while the contact time between the normal group and the supplement group was significantly longer than that of the
empty cage. On the 60th day, there was no significant difference in the time of exploring the empty cage among the three groups.
Although the contact time between the deficient group and the strange mice was slightly longer than that between the deficient group and
the empty cage, the difference was not significant, while the contact time between the normal group and the supplement group was still
significantly longer than that between the empty cage. Conclusions: The supplement of vitamin D to the offspring of mice with vitamin D

deficiency can have a positive effect on the excitability, spatial cognitive ability, learning and memory ability and social behavior of the

mice offspring, vitamin D supplementation in early development has an important preventive effect.
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Table 1 Animal grouping

Groups

Rat offspring administration

Rat offspring diet

Supplementary Group(Group a)
Shortage Group(Group b)

Control Groups(Group c)

Intramuscular vitamin D3
No medication

No medication

Low-dose diet
Low-dose diet

Normal diet
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Fig. 1 Result of Open Field Test of mice pups at PND24
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Fig. 2 Mouse Field Movement Roadmap at PND24

TR EES P=0.996,b 1 Fl ¢ 42 [A] 257K 83 P=0.030,

FAUNEULAESS 60 K(E 3A), #bFe 4 (a 2H ,n=10) T 1711
BEEERSN 1919+150.7 em, JE [ 1052.57 & 2637.71 cm; 5= 41
(b #H,n=10) FfTHY M BEFE N 1653141 cm, JEHE 110532 &
2654.14 cm; EH 4 (¢ 2H,n=10) FF4THI S EEFEH 1746+
158.7 cm, i 1003.54 & 2502.68 cm, a HF1 b HZ ] ZEFA
125 (P=0.434) ,a ZH A ¢ 21 Z ] JC 1 3 25 7 (P=0.698) , b 41 Fl
¢ 2z a2 A 1 2 (P=0.900)

FAUNEULAESS 60 R (K 3B), #h 7o (a 2H ,n=10) rhr 4t [X.
(R ER T 17.21+2.59 s, Y5 [l 4.03 % 28.51 s; Be= 41(b 41,

n=10) v & [X {2 84 1 ] hy 28.79+3.68 s, il 10.05 & 43.84 s;
IEH A (c 4H,n=10)p Je [X{Z 8 I} 6]y 18.37x1.99 s, JL A 9.31
% 27.67s, aZlfl b 42 A2 5 B3 (P=0.020),a HFl c 412
() JC i 5 2 5 P=0.955,b 4HHl ¢ 4l 6] 25 57 .3 (P=0.039),

TN ZESS 60 K (151 3C), #h 72 (a 2 ,n=10) i 15
B A] S 282.7+2.54 s, T [l 271.49 & 295.18s; = 4 (b 41,
n=10)JE {5 BRI IA] A 271.2£3.68s, 5 [l 256.16 % 289.95 s; 1F
W (c 4, n=10)F 1=t H 281.6+1.99 s, Ji[F 272.33 &
290.69 s, a 1l b 41 [A] 22 5 . 3F P=0.020,a Z1LF1 ¢ 22 [A] TG
W#E 2R P=0.960,b 41H ¢ Ll A 2257 B % P=0.038,

A B Cc

N ns N . ns N } ns 4

r 1 r — 1 r 1

2500~ —_—s =y = 40 * 30 *
L, { % — * 0 » — *
— —y - —
E 2000- § 30- 2
% Lé 5 28
2 15001 E E 27
2 g 20 8
5 1000 c = 26
E s 10+ .2 250
O 500+ = 100
: : :
0~ a -
Group a Group b Group ¢ Group a Group b Group ¢ Group a Group b Group ¢

B 3 FR/AREE 60 XY FRI L R LR
Fig. 3 The result of Open Field Test of mouse pups at PND60
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Fig. 4 Mouse Field Movement Roadmap at PND60.
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