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ABSTRACT Objective: To determine the effect and mechanism of ultrasound with different intensity on uterine contraction of preg-
nant rats and nerve injury of fetal rats. Methods: 32 pregnant rats were randomly divided into A(0) group, B(2) group, C(4) group and D
(8) group, with 8 rats in each group. Rats in these groups were respectively received ultrasonic irradiation with different intensities of 0 W
cm? 2 W em?, 4 W em? and 8 W ecm? for 20 min. The uterine contraction and ATPase activities of uterine smooth muscle were recorded
in pregnant rats, and neuronal apoptosis and activities of cholinergic nervous system-related enzymes in cerebral cortex and hippocampus
were detected in fetal rats. Results: Ultrasound increased frequency, amplitude, tension and activity of uterine contraction (P<0.05), and
decreased the activities of Na’-K* ATPase, Ca** ATPase and Ca*-Mg** ATPase in uterine smooth muscle of pregnant rats (P<0.05). Ultra-
sound reduced Bcl-2 levels (P<0.05) and increased the levels of Bax and Caspase-3 (P<0.05) in the cerebral cortex and hippocampus of
fetal rats. Ultrasound promoted acetylcholinesterase activity, and reduced acetylcholine and acetylcholine transferase levels (P<0.05). Ul-
trasounds with 4 W cm? and 8 W cm? were more effective than with 2 W cm? ultrasound on the effect of these indicators. Conclusion: 4
W cm? and 8 W cm? might promote the contraction of uterine smooth muscle in pregnant rats through reducing the activity of ATPases,
and resulting in damage to cerebral cortex and hippocampal neurons of fetal rats, the mechanism may be associated with the imbalance of
the cholinergic neuron system. 2 W cm? Ultrasound has little damage to fetal rat neurons.
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Table 1 Comparison of the uterine smooth muscle contraction between pregnant rats of each group

A(0) group B(2) group C(4) group D(8) group F value P
Frequency(times/10min) 7.62+ 1.22 7.78+ 1.59 8.92+ 1.41* 9.16x 1.08** 3.159 0.0401
Amplitude(g) 6.22+ 0.29 7.53+ 1.02* 8.65+ 2.73* 8.45+ 3.08* 8.613 0.0003
Tension(g) 2.17+ 0.36 3.42+ 0.67* 5.06% 1.25% 5.78+ 1.36** 21.200 0.0001
Activity(times g/10min) 47.16% 7.39 56.49+ 8.15* 78.18+ 9.85*" 70.29% 9.62** 19.810 0.0001

Note: *P<0.05, compared to A(0) group; *P<0.05, compared to B(2) group.
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Table 2 Comparison of activities of ATPases in uterine smooth muscle in pregnant rats of each group(mol mg*+h™)

A(0) group B(2) group C(4) group D(8) group F value P
Na*-K*ATPase 27.16 2.08 26.822.36 24.78 1.22%* 26.04 2.86 3.210 0.0381
Ca**ATPase 25.722.40 23.06 2.57* 21.452.07* 19.22 1.29%* 178.000 0.0001
Ca?-Mg*ATPase 26.07 1.25 25.822.19 21.46 1.71%* 23.38 2.05%* 11.310 0.0001

Note: *P<0.05, compared to A(0) group; *P<0.05, compared to B(2) group.
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Table 3 Comparison of the apoptosis of cerebral cortex and hippocampus in fetal rats of each group(pg/mL)

Tissue Indexes A(0) group B(2) group C(4) group D(8) group F value P
Bax 14.51+ 2.65 15.85+ 4.16 20.37+ 4.51* 18.50+ 3.82%* 9.338 0.0001
Cerebral cortex Bcl-2 2.29+ 0.14 1.04+ 0.16* 1.16+ 0.27* 1.43+ 0.22* 152.900 0.0001
Caspase-3 3.84% 0.55 4.07+ 0.76 441+ 043* 429+ 0.68 3.312 0.0245
Bax 32.76% 5.29 33.15%+ 5.59 36.04+ 4.43* 36.29+ 3.41* 3.068 0.0329
Hippocampus Bcl-2 3.58+ 0.37 1.81% 0.57* 2.04+ 0.97* 222+ 0.86* 23.670 0.0001
Caspase-3 4.03+ 0.75 4.24% 047 4.56% 0.84* 4.63% 0.65* 3.294 0.0250

Note: *P<0.05, compared to A(0) group; *P<0.05, compared to B(2) group.
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Table 4 Comparison of activities of cholinergic nervous system-related enzymes in cerebral cortex and hippocampus in fetal rats of each group(U mg™")

Tissue Indexes A(0) group B(2) group C(4) group D(8) group F value P
AchE 2.28+ 0.35 3.33+ 0.60* 541+ 0.52* 4.16x 0.68* 115.300 0.0001
Cerebral cortex Ach 5.62+ 0.63 4.75% 1.06 2.72+ 0.85* 3.01+ 0.73** 55.750 0.0001
ChAT 4.34+ 0.58 4.06% 0.62 3.30% 0.51% 2.49% 0.87** 31.770 0.0001
AchE 3.09+ 0.77 3.38% 1.25 5.12+ 0.83** 4.64% 1.05% 19.350 0.0001
Hippocampus Ach 6.43% 0.34 5.69+ 2.87 4.15% 2.06* 321+ 1.38** 11.730 0.0001
ChAT 4.24+ 1.03 3.62+ 0.85 236 1.09% 3.04+ 0.95%* 13.330 0.0001

Note: *P<0.05, compared to A(0) group; “P<0.05, compared to B(2) group.
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