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Quantitative ultrastructural analysis of mitochondria in the neuropil

of medial prefrontal cortex of rats exposed to chronic stress.
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Aims: Chronic mild stress (CMS) protocol is a behavioral model to mimic a core depression symptom -anhedonia- in experimental rats, and also a great tool for examining neurobiological
alterations contributing to the disease. Our previous study has shown cellular changes in the medial prefrontal cortex (mPFC) of chronically stressed rats. Redox imbalance hypothesisis a
theory explaining the probable mechanism of subcellular biochemical changes in response to stress. Since mitochondria (MIT) are major producers of numerous reactive oxygen species
(ROS), itis feasible that behavioral, stress-induced oxidative stress can lead to morphological and numeral alterations of MIT. Our aim was to identify these possible changes in chronically
stressed rats.

Methods: We applied quantitative electron microscopic analysis to determine density and morphology of mitochondria in the mPFC of control (n=4) and CMS exposed (n=4) rats. We
focused on the infralimbic region of mMPFC and we did a random systematic sampling procedure to take ultrastructural images with a transmission electron microscope (TEM) at 40000x
magnification. Images were analyzed with unbiased stereology protocol.

Results: Circa 3500 EM images were examined, and we counted 55000 mitochondria. Morphological parameters were evaluated on 10000 structures. MIT density and morphology were
similarin both groups, yet total MIT numbers were reduced in anhedonic animals.

Conclusions: Except total MIT numbers, we found no significant difference between the two groups. Our present data could not reveal any stress-induced morphological changes affecting
neuronal mitochondria.

Experimental design of study
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STEP I.: Two
sections per animal
were chosen from
Bregma 3.2 to 2.2
mm.

From these sections
we cut out the
infralimbic (IL)
areas and pro-
cessed them for
further ultrasec-
tioning and elec-
tron microscopic
analisys.
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STEP Il.: From the
durcupan em-
bedded blocks,
semithin (500 nm)
sections were cut
and stained with
toluidine blue dye
to determine the
exact area for
ultrasectioning.
The cortical layers
(IL1-VI) are clearly
visible.
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Fig. 1.

Rats were divided into two matched groups on the basis of their baseline sucrose intake, and housed in separate rooms. One group of rats was exposed to 9

weeks of variable mild stressors. A second group of rats (controls) was left undisturbed. Based on the sucrose consumption, the hedonic state of the animals
was evaluated and stress sensitive rats (anhedonic animals) were selected for this study.

STEP 11l.: After
orientation in the
blocks, 60 nm
ultrathin sections
were collected and
every 5th sections
were collected on
single slot copper

Fig. 3.
After low magnification (50X) orientation in the
ultrathin sections, 40kX TEM images were taken
from every cortical layers with random systematic
sampling method. The ,bursts” under the
sampling lines are clearly visible. From every
samling lines ten sample pictures were taken.
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