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Functional measures of prenatal Functional measures of prenatal 
alcohol injury: sheep modelalcohol injury: sheep model
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SESSION 1 PAIRED-TRIAL BLOCKS 
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 C SESSION 1 PROBE TRIALS 

0
300
600
900

1200
1500
1800
2100
2400
2700
3000
3300
3600
3900
4200
4500
4800
5100
5400
5700
6000
6300
6600
6900
7200
7500
7800
8100
8400
8700
9000
9300
9600
9900

10200
10500
10800
11100
11400
11700
12000

Trial Epoch

R
es

po
ns

e 
A

m
pl

itu
de

s

 D

SESSION 6 PAIRED-TRIAL BLOCKS 
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Three month old lambs acquire Three month old lambs acquire 
eyeblink conditioningeyeblink conditioning



Spatial delayed-alternation 
learning tested in weanling 

lambs (PD 60 – PD 83) 
using a T-maze task

Habituation Phase 1:
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)
2nd Trial = Choice     

(opposite side) 









Maternal and fetal Maternal and fetal hypercapneahypercapnea are robust are robust 
responses to maternal ethanol exposureresponses to maternal ethanol exposure

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



Do the repeated periods of fetal Do the repeated periods of fetal 
acidemia mediated by alcohol acidemia mediated by alcohol 

exposure cause fetal brain injury?exposure cause fetal brain injury?

SalineSaline
AlcoholAlcohol
HypercapneaHypercapnea
HypercapneHypercapne and and 
reduced maternal reduced maternal 
oxygenoxygen
PharmPharm prevention prevention 
of of hypercapneahypercapnea
PharmPharm saline saline 
controlcontrol







TASK ChannelsTASK Channels

Two pore domain acid sensitive K+ channelsTwo pore domain acid sensitive K+ channels
Outwardly rectifying K+ channelsOutwardly rectifying K+ channels
TASK 1 closes in response to pH changes in the same range as TASK 1 closes in response to pH changes in the same range as 
those caused by our alcohol paradigm and are found in those caused by our alcohol paradigm and are found in 
chemorectorschemorectors and in and in cerebellarcerebellar granule cells and Purkinje cellsgranule cells and Purkinje cells
TASK 3 are not responsive to pH in the range of change TASK 3 are not responsive to pH in the range of change 
observed with alcohol and are found in Purkinje cells in humans observed with alcohol and are found in Purkinje cells in humans 
and in Purkinje and and in Purkinje and cerebellarcerebellar granule cells in ratsgranule cells in rats
They are also modulated by oxygen tension and They are also modulated by oxygen tension and muscarinicmuscarinic
agonistsagonists



ConclusionsConclusions

50% of protection was from eliminating the pH 50% of protection was from eliminating the pH 
alteration, TASK 1 channel inhibitionalteration, TASK 1 channel inhibition
50% is due to TASK 3 channel inhibition in 50% is due to TASK 3 channel inhibition in 
granule and or Purkinje cells (TASK 3 is not granule and or Purkinje cells (TASK 3 is not 
sensitive to pH changes in this range)sensitive to pH changes in this range)
MOA? Growth factor release, increased ROS MOA? Growth factor release, increased ROS 
scavenging, altered activity of excitatory scavenging, altered activity of excitatory 
neurotransmitters, reduce apoptosis? neurotransmitters, reduce apoptosis? 





Might there be a nutritional way Might there be a nutritional way 
to mitigate the acidemia mediated to mitigate the acidemia mediated 

injury?injury?
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GlutamineGlutamine

Glutamine is the most Glutamine is the most pluripotentpluripotent amino acidamino acid
Glutamine is central in the metabolic adaptation Glutamine is central in the metabolic adaptation 
to acidemiato acidemia
Glutamine plays a counteractive role to increases Glutamine plays a counteractive role to increases 
in oxidative stressin oxidative stress



Reduced maternal glutamine results Reduced maternal glutamine results 
in reduced fetal glutamine.in reduced fetal glutamine.

Can we prevent this?Can we prevent this?
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Alcohol results  Alcohol results  
in acidemia, in acidemia, 
elevations in elevations in 

cortisol and in cortisol and in 
reduced reduced 
maternal maternal 

glutamineglutamine




