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Effect of prenatal alcohol exposure on rhythmic respiratory discharge activity in medul-

lary slices of neonatal rats
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Abstract: Objective To investigate the effects of prenatal alcohol exposure on rhythmic respiratory discharge activity (RRDA)
in the medullary slices of neonatal rats. Methods Ten pregnant female SD rats were exposed to 0, 4%, 6%, 8%, and 10% alcohol
in drinking water from 1 week before till 3 days after delivery. The medullary slices of the neonatal rats containing the medial
region of the nucleus retrofacialis (mNRF) with the hypoglossal nerve rootlets were prepared and perfused with modified
Kreb's solution to record RRDA from the hypoglossal nerve rootlets using suction electrodes. Results No significant difference
was found in RRDA in 50 min among the neonatal rats with prenatal exposure to 0, 4%, 6%, and 8% alcohol, but the RRDA in
10% alcohol exposure group became irregular. Prenatal exposure to increased alcohol concentrations caused attenuated RRDA
attenuated in the neonatal rats, shown by shortened inspiratory time (TI), decreased respiratory frequency (RF), and reduced
integral amplitude (IA) as compared with those in the control group. Conclusion Prenatal alcohol exposure inhibits RRDA in
medullary slices of neonatal rats, which might be a mechanism by which maternal alcohol exposure causes suppressed
offspring respiratory functions.
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Tab.1 RRDA in the control group at different time points
Timing TI 1A RF
10 min 100 100 100
20 min 101.24+2.18 100.84+1.39 101.63+1.75
30 min 99.67+2.12 101.67+1.82 99.20+2.04
40 min 100.36+2.55 08.43+£2.28 100.96+1.86
50 min 99.01+2.74 99.08+2.77 98.67+2.31
A 0.263 0.328 0.438
P 0.849 0.764 0.599
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Fig.1 RRDA in 50 min in the control group.
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2 4% BEEREANERERRRDA
Tab.2 RRDA in 4% alcohol exposure group at different time

points

Timing TI IA RF

10 min 97.64+2.89 98.17+2.52 95.454+2.96
20 min 96.60+2.58 96.59+3.57 94.30+3.29
30 min 98.42+3.21 96.33+3.42 95.02+3.88
40 min 97.67+3.02 95.67+3.03 94.47+4.11
50 min 95.734+4.08 95.2943.38 93.72+4.21
F 0.501 0.204 0.216

P 0.571 0.948 0.877

R3 VEtERBANFREE RRDA
Tab.3 RRDA in 6% alcohol exposure group at different time
points

Timing TI IA RF

10 min 92.67+3.57 92.56+3.24 90.39+3.17
20 min 94.83+3.22 90.24+3.50 89.23+3.69
30 min 92.47+2.81 93.56+2.46 90.33+4.12
40 min 92.25+3.52 91.61+3.13 88.33+4.35
50 min 91.37+4.07 92.22+3.04 90.80+3.51
F 0.215 0.238 0.302

P 0.884 0.865 0.794

R4 3%EEREBANFER ERRRDA
Tab.4 RRDA in 8% alcohol exposure group at different time
points

Timing TI 1A RF
10 min 86.65+3.87 87.22+4.34 83.45+3.56
20 min 87.28+3.65 85.17+3.86 84.08+4.70
30 min 84.85+4.28 86.46+4.24 82.58+5.05
40 min 85.34+3.75 85.28+4.39 84.53+4.57
50 min 86.17+3.11 84.86+5.04 83.76+5.23
F 0.312 0.207 0.266
P 0.773 0.939 0.801
8% Alcohol 10 min
i L L L o
14  Giaen r r !
,8% Alcohol 20 min & N A
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Fig.2 RRDA in 8% alcohol exposure group at different time
points in 50 min.
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Fig.3 Comparison of RRDA in neonatal rats among the groups.
Prenatal exposure to increased alcohol concentrations attenuated
RRDA in the medullary slices of the neonatal rats with shortened
TI and decreased IA and RF.
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Tab.5 Comparison of RRDA among the groups at 30 min

Groups TI 1A RF
Control group 99.67+2.12 101.67+1.82 99.20+2.04

0,
4% Alcohol 98.4243.21 96.3343.42 95.02+3.88
exposure group

0,
6% Alcohol 92.47+2.81 93.56+2.46 90.33+4.12
exposure group

0,
8% Alcohol 86.85+4.28 86.46+4.24 82.58+5.05
cxXposure group
F 35.938 24.776 29.621
P 0.000 0.000 0.000
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Fig4 Influence of prenatal exposure to different alcohol
concentrations on RRDA of neonatal rats. RRDA in the alcohol
exposure groups were lower than those in the control group.
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