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ABSTRACT 
 
To further elucidate the possible effects of paternal alcohol exposure on fetal and post-natal development, 
Lee et al. conducted an experimental animal study from which potential transgenerational consequences 
of paternal alcohol exposure on mouse offspring were explored. The authors concluded that paternal 
alcohol consumption likely poses some risk to those developing offspring.  

However, the authors’ analysis of the incidence of fetal abnormalities may be misleading. The 
incidence of abnormality for each treatment group was calculated by dividing the number of 
abnormalities by the total number of dames. This approach to presenting the data is misrepresentative, 
because if a dame were carrying one abnormally developed fetus out of a litter of, say, 16, the entire litter 
would be captured as an “abnormality” in the calculation of incidence. 
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hile the possible teratogenic effects of 
maternal drinking in pregnancy are widely 

documented and understood, the potential effects 
(if any) of paternal alcohol use prior to conception 
on the developing fetus or child are comparatively 
poorly elucidated in the existing literature. The 
mechanisms by which paternal exposure to 
alcohol can theoretically affect the developing 
fetus have not been clearly established, however, 
they might exist at the level of sperm DNA.1 
Emerging literature suggests an epigenetic 
mechanism of inheritance, whereby 
environmental factors can alter phenotype, which 
can be transmitted in subsequent generations. 
Epigenetic changes to sperm DNA induced by 
alcohol exposure may be responsible for the 
transgenerational effects of paternal alcohol use.1 
A number of studies have shown that paternal 
alcohol exposure prior to conception can lead to 
developmental2,3 and behavioural abnormalities4,5, 
however, there are disparities in their findings.  

In order to further examine the possible 
effects of paternal alcohol exposure on fetal and 
post-natal development, Lee et al. conducted an 
experimental animal study to explore the 
transgenerational consequences of paternal 
alcohol exposure on mouse offspring.6 Following 

a seven-week exposure to one of five treatment 
groups (saline or 0.5, 1, 2, 4 g/kg of alcohol), 
male mice were mated to alcohol-naïve female 
mice. Fetal development was assessed at 
gestational day 16.5 and post-natal growth and 
organ weights were examined at post-natal days 
35 and 56. The primary findings of the study were 
that the incidence of developmental abnormalities 
(agenesis and skull malformation) in the 4 g/kg 
alcohol treatment group was statistically different 
from the control group (saline) and that the major 
organ weights of postnatal offspring were affected 
by paternal alcohol exposure. The authors 
concluded that paternal alcohol consumption 
poses a potential risk to the developing offspring. 
In this review, we will address aspects of the 
study that limit the interpretation of its findings.   
 The novelty of this research article lies in 
the fact that it examined both fetal and post-natal 
effects of paternal alcohol exposure within one 
study. The authors were thorough in their 
examination of fetal development, capturing the 
average number of fetuses per dame and average 
fetus weight in each treatment group, along with 
macroscopically observed abnormalities. 
 However, the analysis of the incidence of 
fetal abnormalities may be misleading. The 
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incidence of abnormality for each treatment group 
was calculated by dividing the number of 
abnormalities by the total number of dames. This 
approach to presenting the data is 
misrepresentative, because if a dame were 
carrying one abnormally developed fetus out of a 
litter of, say, 16, the entire litter would be 
captured as an “abnormality” in the calculation of 
incidence. In other words, if every dame within a 
particular treatment group were carrying only one 
abnormally developed fetus, the incidence of 
abnormality would be 100%, despite the fact that 
the vast majority of fetuses are normally 
developed within each litter. A more informative 
approach to presenting the data would have been 
to compare the number of abnormal fetuses 
divided by the total number of fetuses for each 
treatment group. Had the authors chosen this 
approach, the data would reveal relatively similar 
incidences of abnormality between the treatment 
groups: 0/93, 1/120, 2/65, 0/101 and 3/63 for the 
control, 0.5, 1.0, 2.0 and 4.0 g/kg groups, 
respectively. The data should be interpreted in 
light of the fact that there is a baseline risk for 
defects that exist in every pregnancy, and that the 
species of mice used in this study (CD1) are 
known to be particularly sensitive to the effects of 
alcohol exposure.7 Hence, the evidence does not 
support the conclusion that paternal alcohol 
consumption prior to conception represents a 
potential risk to fetal development.  

In the assessment of post-natal effects of 
paternal alcohol consumption, analysis of major 
organ weights revealed that the lung weights of F1 
males were decreased at post-natal day 35, when 
exposed to 1 and 4 g/kg of alcohol, compared to 
control. These differences were no longer seen at 
post-natal day 56. On the basis of these results, 
the authors concluded that paternal alcohol 
exposure affected major organ weights of post-
natal offspring.  

These results should be interpreted with 
caution for several reasons. First, the authors, 
without explanation, conducted multiple 
comparisons without correction (i.e. Bonferroni). 
Second, the effects were seen at 1 g/kg, but not at 
double the dose - 2 g/kg.  The authors should have 
clarified the factors that could have contributed to 
this result. Third, the differences in lung weights 

appear to be transient, suggesting that if there are 
in fact post-natal effects of paternal alcohol 
consumption prior to conception, they appear to 
be temporary. The authors should consider other 
factors that mediate lung development in post-
natal offspring. Although this study uniquely 
focuses on the effects of paternal alcohol exposure 
in both fetal and post-natal stages of development, 
the results should be interpreted with caution 
given the points addressed in this review.   
 
 
Corresponding Author: gkoren@sickkids.ca  
 
REFERENCES  
 

1. Knezovich JG, Ramsay M. The effect of 
preconception paternal alcohol exposure on 
epigenetic remodeling of the h19 and rasgrf1 
imprinting control regions in mouse offspring. 
Front Genet 2012;3:1-10.  

2. Abel EL. Rat offspring sired by males treated 
with alcohol.  Alcohol 1993;10:237-242. 

3. Tanaka H, Suzuki N, Arima M. Experimental 
studies on the influence of male alcoholism on 
fetal development.  Brain Dev 1982;4:1-6.  

4. Abel EL. Paternal alcohol consumption affects 
grooming response in rat offspring. Alcohol 
1991;8:21-23. 

5. Ledig M, Misslin R, Vogel E, et al. Paternal 
alcohol exposure: developmental and 
behavioral effects on the offspring of rats. 
Neuropharmacology 1998;37:57-66.  

6. Lee HJ, Ryu J-S, Choi NY, et al. 
Transgenerational effects of paternal alcohol 
exposure in mouse offspring. Anim Cells Syst 
2013;17:429-434.   

7. Houchi H, Warnault V, Barbier E, et al. 
Involvement of A2A receptors in anxiolytic, 
locomotor and motivational properties of 
ethanol in mice. Genes Brain Behav 
2008;7:887-898. 

 
  

 
J Popul Ther Clin Pharmacol Vol 22(1):e57-e58; January 22, 2015  

© 2015 Canadian Society of Pharmacology and Therapeutics. All rights reserved.  
e58 

 

mailto:gkoren@sickkids.ca


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /sRGB

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

    /Arial-Black

    /Arial-BlackItalic

    /Arial-BoldItalicMT

    /Arial-BoldMT

    /Arial-ItalicMT

    /ArialMT

    /ArialNarrow

    /ArialNarrow-Bold

    /ArialNarrow-BoldItalic

    /ArialNarrow-Italic

    /CenturyGothic

    /CenturyGothic-Bold

    /CenturyGothic-BoldItalic

    /CenturyGothic-Italic

    /CourierNewPS-BoldItalicMT

    /CourierNewPS-BoldMT

    /CourierNewPS-ItalicMT

    /CourierNewPSMT

    /Georgia

    /Georgia-Bold

    /Georgia-BoldItalic

    /Georgia-Italic

    /Impact

    /LucidaConsole

    /Tahoma

    /Tahoma-Bold

    /TimesNewRomanMT-ExtraBold

    /TimesNewRomanPS-BoldItalicMT

    /TimesNewRomanPS-BoldMT

    /TimesNewRomanPS-ItalicMT

    /TimesNewRomanPSMT

    /Trebuchet-BoldItalic

    /TrebuchetMS

    /TrebuchetMS-Bold

    /TrebuchetMS-Italic

    /Verdana

    /Verdana-Bold

    /Verdana-BoldItalic

    /Verdana-Italic

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages false

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages false

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50083

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice



