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Functional measures of prenatal
alcohol injury: sheep model A




Three month old lambs acquire
eyeblink conditioning

Individual Paired-Trial CR Frequencies




3 Habituation Phase 1:
i Goal Box Training
5 Sessions,
2 Trials / Session

Always Reinforced

Habituation Phase 2:
Forced-Run Training
5 Sessions,

2 Trials / Session

Always Reinforced

Delayed Alternation Training:
1st Trial = Forced-Run
(random side)

21 Trial = Choice
(opposite side)
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Effect of ethanol upon uterine activity and fetal
acid-base state of the rhesus monkey
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Use of ethanol in prevention of
premature delivery

T'o the Editor:

In the issue of March 15, 1971, of the AMERI-
CAN JOURNAL oF OBSTETRICS AND GYNECOLOGY,
Horiguchi and associates! have described the ef-
fect of ethanol upon uterine activity and fetal
acid-base state of the pregnant rhesus monkey.
It is regrettable that such seasoned im-*estigatol*s
have permitted the implication that the treatment
of threatened premature labor with ethanol as
described by Fuchs and colleagues® is not only
ineffective but also potentially dangerous to the
fetus, although their experimental conditions were



Maternal and fetal hypercapnea are robust
responses to maternal ethanol exposure

BACs of 250 mg/dl
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Arterial pH and BAC are highly correlated

Plot of delta pH against BAC

pH

O observed
Linear

R square = 0.874




Do the repeated periods of fetal
acidemia mediated by alcohol
exposure cause fetal brain injury?

Saline
Alcohol

Hypercapnea
Hypercapne and

reduced maternal
oxygen

Pharm prevention
of hypercapnea

Pharm saline
control
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TASK Channels

Two pore domain acid sensitive K+ channels
Outwardly rectifying K+ channels

TASK 1 closes in response to pH changes in the same range as
those caused by our alcohol paradigm and are found in
chemorectors and in cerebellar granule cells and Purkinje cells

TASK 3 are not responstve to pH in the range of change
observed with alcohol and are found in Purkinje cells in humans
and in Purkinje and cerebellar granule cells in rats

They are also modulated by oxygen tension and muscarinic
Ag0Nists




Conclusions

m 50% of protection was from eliminating the pH
alteration, TASK 1 channel inhibition

m 50% is due to TASK 3 channel inhibition in
oranule and or Purkinje cells (ASK 3 1s not
sensitive to pH changes in this range)

B MOA? Growth factor release, increased ROS

scavenging, altered activity of excitatory

neurotransmitters, reduce apoptosis?
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Might there be a nutritional way
to mitigate the acidemia mediated
injury?
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Glutamine

m Glutamine is the most pluripotent amino acid

m Glutamine is central in the metabolic adaptation
to acidemia

m Glutamine plays a counteractive role to increases
in oxidative stress




Reduced maternal glutamine results
in reduced fetal glutamine.

Can we prevent this?
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ETHANOL —» & Gln Gin,
Cortisol 1
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