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Methodology

Animals matched by age and sex were randomly selected to remain in 
their colony , or be isolated for a two weeks period. After two weeks, 
animals were deeply anesthetized and perfused with 4% 
paraformaldehyde. The brain was extracted, and coronal sections were 
made on a vibratome. The tissue was stained using a standard 
Golgi-staining protocol. Stained section were mounted on microscope 
slides and coversliped. Sections were imaged on a Leica SP2 confocal 
microscope, with the 633 laser set to reflect off of the 
Golgi-impregnated neurons. Images were reconstructed in ImageJ and 
simple Neurite Tracer tool was used to measure the branching and the 
length of the dendrites. A t-test was use to determine whether social 
isolation altered dendrites branching or length.

      Figure 3 . Naked mole-rat neuron with few dendrites
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Figure 2 . Naked mole-rat neuron with extensive dendritic 
arbor 

Figure 4. Graphs showing the average number of dendrites per neuron (Top) and the 
average length of dendrites (Bottom) in the social and isolated conditions.  Neither 
result was significant across groups.

Discussion
We measured four neurons per animal in each of the three animals 
per group (in colony vs. social isolation). We hypothesized that the 
stress from social isolation would cause a reduction in the dendrites 
of cortical neurons in naked mole-rats. Our initial results did not 
show this result. No significant differences were found in the length 
or branching of dendrites in socially-isolated animals, but a trend 
towards significance was found in the number of dendrites per 
neuron (p= 0.053). Surprisingly, this trend was in the opposite 
direction of our hypothesis, socially isolated animals tended to have 
more dendrites per neuron (10.8) than animals in the colony (7.41). 
Also, although the results of dendrite length were not significant, we 
were surprised that the length of neurons in our isolated animals 
(520.5 pixels) were roughly twice the length of our social animals 
(261.5 pixels).  We will need to expand our study to more animals to 
determine whether these trends will continue. The expansion of 
dendrites when naked mole-rats become isolated may be important 
for them to find a new place to live or a new mate.

Figure 1.   Left: 3D reconstructed image of Golgi-stained neuron with a confocal 
laser used to reflect the Golgi stain. Right: Example of neuron (in green) that was 
traced using the Simple Neurite Tracer Plugin for Image J.

Conclusions
● We  cannot draw any conclusions at this point because 

there were no significant results in this study. We will 
expand this study and look at whether other factors 
(colony size, sex, age) might relate to naked mole-rat 
dendrites.

Background

African naked mole-rats are one of only two eusocial 
mammals. These animals live densely packed 
underground colonies where they rely on their colony 
mates for survival. We have previously observed a 
surge in cortisol (stress hormone) levels when naked 
mole-rats are separated them from their colony. 
Based on previous studies in rats, elevated stress 
hormones cause the atrophy (shriveling) of neurons 
(McEwen et al. 2016). The present study examined 
whether two weeks of social isolation in naked 
mole-rats causes the atrophy of dendrites on neurons 
in the cortex.
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