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ABSTRACT Objective: To investigate the effects of repeated ultrasound irradiation of pregnant rats on the offspring's hippocampal
N-methyl-D aspartic acid (NMDA) nerve damage. Methods: 27 cases of Kunming mice of 12-14 days gestation were randomly equally
divided into three groups-control group, short-term irradiation group and long-term irradiation group. The cases in each group were irra-
diated with Repeated Ultrasound Irradiation for 0 min, 10 min and 20 min. The mother mice were allowed to give birth to their pups nat-
urally, the offspring were randomly reduced by 12 cases in each groups, and were to detect the expression of NMDA and nerve damage
in the hippocampus of the offspring. Results: There were no pregnant mice died during the irradiation. The total distance, central distance
and central time of the offspring on the 30 th and 60 th day of the short-term and long-term radiation groups were less than those of the
control group (P<0.05), the irradiation group were lower than the short-term irradiation group(P<0.05). The neuronal apoptosis index and
hippocampal acetylcholinesterase content of the short-term irradiation group and the long-term irradiation group on the 60 th day were
higher than those of the control group (P<0.05), and the relative expression level of NMDA protein were lower than that of the control
group (P<0.05), the difference compared between the long-term irradiation group and the short-term irradiation group were also statisti-
cally significant (P<0.05). Conclusion: Repeated ultrasound irradiation of pregnant mice can inhibit the expression of NMDA protein in
hippocampus of offspring, promote neuronal cell apoptosis and increase the content of acetylcholinesterase, thereby reduce the ability of
autonomous memory of offspring.
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Table 1 Comparison of spontaneous activity parameters of three groups of offspring at different time points (xt s)

30d

60d

Groups n Total distance ~ Central distance ) Total distance ~ Central distance .
Central time (s) Central time (s)
(mm) (mm) (mm) (mm)
Short-time 10467.09+ 1022.87% ‘ 11489.58+ 1233.88%
12 56.98+ 9.18* 61.75+ 5.79*
irradiation group 256.20% 186.78* 302.88* 200.75%
Long-time 9872.87+ 982.09+ ‘ 10897.67+ 1098.77% ‘
12 65.09+ 10.66"* 69.09+ 6.78%*
irradiation group 189.77%* 111.74%* 67.22%* 199.96"*
12302.44+ 1255.98+ 14222.08+ 1432.76%
Control group 12 74.09+ 11.48 79.01% 8.22
645.20 213.02 345.18 178.47
F 78.013 89.102 15.033 98.011 101.39 18.833
P 0.000 0.000 0.000 0.000 0.000 0.000
Note: Compared with the control group, “P<0.05; compared with the short-term irradiation group, *P<0.05.
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Table 2 Comparison of neuronal apoptosis index of three groups of offspring (%, xt s)

Groups n Apoptotic index
Short-time irradiation group 12 3.11% 0.18*
Long-time irradiation group 12 5.22+ 0.38*

Control group 12 0.89+ 0.12
F 21.555
P 0.000

Note: Compared with the control group, “P<0.05; compared with the short-term irradiation group, * P<0.05.

xR3 ZAFREDHELA ZEBEERES EX bk (U/mgprot,xt s)

Table 3 Comparison of acetylcholinesterase content in hippocampal tissues of three groups of offspring (U/mgprot, xt )

Groups n Acetylcholinesterase content
Short-time irradiation group 12 5.69+ 0.88*
Long-time irradiation group 12 10.89+ 1.38%*

Control group 12 1.76x 0.21
F 37.184
P 0.000

Note: Compared with the control group, #P<0.05; compared with the short-term irradiation group, * P<0.05.

x4 ZHFRIEIHEL NMDA FEABXRIEKEIFLCE 5)

Table 4 Comparison of relative expression levels of NMDA protein in hippocampus of three groups(xt s)

Groups n NMDA protein
Short-time irradiation group 12 2.18+ 0.33"
Long-time irradiation group 12 0.92+ 0.15%

Control group 12 6.02+ 0.87
F 28.576
P 0.000

Note: Compared with the control group, “P<0.05; compared with the short-term irradiation group, *P<0.05.
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