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Gestational Day 7 Mouse



Nonaka et al, 2005

Human



http://php.med.unsw.edu.au/embryology/index.php?title=Carnegie_stage_9

FROM  G.W. CORNER 1929



22 days post-fertilization

FROM CORNER,1929



Human and mouse anterior neural tube closure patterns differ

Human
Mouse



FROM ATWELL, 1930

26 days post fertilization
20 - 21 somite pairs

from Davis, 1923



26 days post-fertilization
21 somite pairs



37 - 41 days post-fertilization

from Hinrichsen, 1985

from Streeter, 1948

from Hinrichsen 1985from Hinrichsen, 1985from Streeter, 1948



Chick

Mouse

from Thomason, 2008

43 days

f St t 1948from Streeter, 1948





It appears that medial nasal prominence and Max’ tissues both 
contribute to the portion of the alveolar ridge in which the upper incisors 
form, with the lateral part of each lateral incisor being derived from Max’

In human cleft lip, when a lateral incisor is present, it is most commonly located 
distal to the cleft. This suggests that deficiency in the medial nasal prominence-
derived tissue is the developmental basis for many ”typical” clefts of the lip.   

from Halpern and Noble, 2010from Hinrichsen, 1985



from Lipinski et al, Birth Defects Research, 2010  

Facial 
clefts 
occur at 
growth 
center 
junctions 



Ethanol – induced 
"unusual" facial clefts

Day 17 Day 22

Human development from day 17-32 post-
fertilization corresponds to day 7-11 in the mouse 

Day 26 Day 29 Day 32

Human

Mouse

Day 7 Day 8 Day 9 Day 10 Day 11



from W.C. Dunty et al, 2001



Gestational Day 7 
alcohol-induced facial 
abnormalities range 
from mild to severe, 
with the latter falling 
within the 
holoprosencephalyholoprosencephaly
spectrum

from K.K. Sulik, 2005 

High Resolution 
Magnetic 

Resonance 
Imaging

G t ti l D 17

=

Gestational Day 17 
Mouse Fetus

17 mm crown rump length

Week 13 Human Fetus
92 mm crown rump length



MRI scans of fetal mouse brains are manually 
segmented 

modified from S.E. Parnell et al., 2009

LATERAL VENTRICLES

CEREBRAL CORTEX

CAUDATE NUCLEUS

3-D reconstructions made from MRI scans provide information 
regarding shape and volume. 

SEPTAL NUCLEI

THIRD VENTRICLE

MIDBRAIN

HIPPOCAMPUS

THALAMUS

OLFACTORY BULBS

4th VENT AND CA

PONS AND MEDULLA

CEREBELLUM

PITUITARY

modified from E.A. Godin et al., 2010



GD 17 Control

GD 17 Alcohol-exposed (GD7 Treatment)

modified from E.A. Godin et al., 2010

Ethanol-induced leptomeningeal heterotopias



MRIs of adolescent and adult mouse brains are 
automatically segmented

Diffusion Tensor Imaging 
(DTI) analyses also 

employ an atlas-based 
approach



Right / Left

Anterior / Posterior 

Dorsal / Ventral

Corpus callosum

Dorsal hippocampal commissure

Cingulum 

Corpus callosum

Ventral hippocampal commissure

Fornix columns

Anterior commissure
modified from S.K. O'Leary-Moore et al, 2011

D f t f thDefects of the 
corpus 
callosum are 
remarkably 
similar in mice 
and in human 
FAS

Human images courtesy of S. Mattsomodified from S.K. O'Leary-Moore et al, 2011



Fiber Tractography illustrates Corpus Callosum
abnormalities in individuals with FASD

from Wozniak and Muetzel, 2011

Fiber tract reconstruction of the 
corpus callosum in postnatal day 45 mice

Control Prenatal ethanol exposure

from O'Leary-Moore et al.



Control

Tx GD7

Tx GD8

from R. Lipinski et al.



Maternal alcohol 
abuse can cause 
permanent CNSpermanent CNS
damage at virtually 
any prenatal stage 
including those 
stages that occur 
prior to the time that 
most pregnancies 
are recognized

Prevention-directed curricula



http://pubs.niaa
a.nih.gov/public
ations/Science/
curriculum.htmlcurriculum.html



Brine Shrimp: Testing the Limits

By culturing brine shrimp (Artemia) in the 
presence of different concentrations of ethanol, 
students observe developmental abnormalities 
caused by alcohol consumption. The Classroom Kit 
includes materials for a class of up to 40 students 
working in groups of 4; a convenient 
Demonstration Kit is available for individual 
student use. Kits are available with or without student use. Kits are available with or without 
ethanol. Experiment can be completed in 2 days. 
With little modification, this kit can also be used to 
investigate the effects of environmental pollutants 
on brine shrimp development.

Witness the effects of alcohol on development. 



Charles R Stockard, M.D.
1879-1939
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