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Abstract

Stress is a common experience of daily life andmjanisms have evolved mechanisms and strat
to deal with crucial alterations in their interrahd external environmenEvents early in po-
weaning life influence brain development and subsatdult behaviourThis study was conducte
to observe neurodegeneration in normal and stressedition in Postweaning age group of m
Experiments were conducted to investigate the etiEcestraint stress and foot shock stress ap
for 5 days (shdrduration) and 21 days (long duration). BALB/ @ast of Albino mice were used.
restraint stress, animals were restrained for @shdaily in a restraining device. In foot shock ¢
animals were given intermittent electric foot shdok 3 hours aily in an electric foot shoc
apparatus. Animal were sacrificed at the end @sstiexposure period along with their age mat
control mice and the brains were processed forological examination both in control a
experimental groups. Numbers ciable neurons in the cingulate gyrus regions wenented. The
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data were analysed between the groups. Resultedtudy revealed neurodegenerative changes in
the stressed group compared to control in botheitperimental groups. Severe neurodegenerative
changes were observed on prolonged exposure gsstre
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Introduction maintained in institutional animal house,
aMlanipal University.

Stress is a highly individualized response of
organism to external or internal challenges which

is possible or impossible to be controlled baseg<Perimental design
on an individual’s ability. Any stimulus that 1he animals were divided into three subgroups.
displaces the state of normal physiologicd@) control (C)

function can cause stress [1]. Events early i) Restraintstress (RS)

post-weaning life influence brain development(®) Foot shock stress (FSS)

Exposure to stress during the juvenile period can _
exert longterm effects on the brain andpoth control and stress groups consisted of two

behaviour [2]. Any stimulus which displaces theub groups according to duration of stress: Short
state of normal physiological function can causguration stress (5 days stress group) and Long
stress and has its effect in various forms [3fluration stress (21 days stress group).

Increased activity in the subgenual region of the _ _ _
anterior cingulate cortex which has beefl the control group, mice remained undisturbed

consistently linked with depression is related t§! their home cage. In the restraint stress group
heightened sensitivity to peer rejection amon@¥S): the mice were stressed for 6 hours per day
adolescents [4]. Acute and chronic stresses df@M Postnatal day 22 to postnatal day 26 (5 days

characterized by the physiological changes thii'ess) and from postnatal day 22 to day 42
occur in response to novel or threatening stimuf21day stress) in a restraining device, which
The neuroendocrine damages in response ggnsisted of a wooden platform to which a wire-
acute and chronic stresses are mediated by b8ifSh Was attached férand 21days. In the foot

the sympathetic nerve system and théhock stress group (FSS), mice were given
hypothalamus-pituitary-adrenal (HPA) axis [5]_intermittent electric foot shock for three hours

Most of these studies have concentrated on tRE" day from postnatal day 22 to postnatal day 26
adult brain. However stress exposure in thedays stress) and from postnatal day 22 to day

postweaning period is seldom discussed. THE (21day stress) for 5 and 21 days.

present study was therefore an attempt to reveal _
the same. Tissue procurement and processing

At the end of stress exposure period these mice
were sacrificed along with their age matched
control mice for histological studies. Each mouse

Animals _ was anesthetized with a high dose of ether and
In the present study, postweaning age group (‘rﬁgzation was performed by trans-cardiac

days old pups) of albino mice of BALB/C strainperfusion with 0.9% saline followed by 10%

of bpth SExes  was gsgd. Co.ntrol. ar_]?jormalin. The brain was removed and kept in
experimental groups consisting of six mice "N 0% formalin for 2 days post fixation. Paraffin
each group were formed randomly. Eth'caﬂ)locks were made and coronal sections @5

clegrance was taken f'rom |nstltgtlonal _an'mqlnickness were cut using a rotary microtome. The
ethical clearance committee, Manipal Un'vers'%ections were labelled and mounted on to air
(IAEC/KMC/100/2012). The mice were

Material and methods
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dried gelatinised slides and were stained witResults
cresyl violet [6].

Short duration stress

) _ ) o Results of the present experiment showed
Light microscopic examination significant decrease in number of viable neurons
The stained slides were examined under 10X afl e cingulate gyrus in both restraint and foot

40X magnifications using a light microscopegp e stressed mice in comparison to their age
The cingulate gyrus was identified with the help,aiched control (p value < 0.0001). Further the
of Paxinos and Watson's atlas. Proper staingd nhers of viable neurons were significantly low

slides without artefacts in the regions of interes, t55t shock stressed mice compared to restraint
were considered for counting the neurons. stress group (p value < 0.000Ejdure — 1, 2.

Cell counting Long duration stress

Ten sections from each mouse were selected i§fgificant decrease in the number of viable

counting. Number of viable neurons in thg s rons of the cingulate gyrus was observed in
Cingulate gyrus was counted with 40X,4th restraint and foot shock stressed mice in

magnification across 20ength with the aid of ., mnarison to their age matched control (p value
ocular micro meter. All the slides were coded 4 ng01). The severity of neurodegeneration in

before the counting to avoid the manual bias. Thgy, restraint and foot shock stressed groups was

results were expressed as number of viable celignijar and not statistically significanEigure —
per unit length of the field (Number of4 8.

cells/25Qu).

Neurodegeneration of the cingulate gyrus was

Statistical analysis _ seen in both the stress groups exposed to shorter
The data were analysed with one way AnOVgnq |onger durations. Further the numbers of

followed by Dunnets’s post-test to compare t@apie neurons were less in stress groups of
experimental  groups  with  control - andjnger duration compared to shorter duration.
Bonferroni's multiple comparison test tOThis  indicated that the severity  of

compare between all the groups using Graph Pady,rodegeneration increased with the duration of
Prism, version 5 (Graph Pad Prism Software inG,ags.

USA). The results were expressed as Mean £ SD,
p value less than 0.05 was considered statistically
significant.

Figure - 1: Cresyl violet stained histomicrographic picturketa under 40X magnification showing
coronal sections of cingulate gyrus region of 5sdegstraint stressed and foot shock stressed post
weaned mice compared to the age matched contrato(@ol, RS-restraint stress, FSS-foot shock
stress)
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Figure - 2. Graphical representation of the number of vialdarans across 250 micron length in
cingulate gyrus region of 5 days restraint stressed foot shock stressed post weaned mice in
comparison to their age matched control.

Each data represents MeantSD. *p value<0.0001 cadga control, **p value<0.0001 compared
to RS. CG-cingulate gyrus-control, RS-restrairgsdr FSS-foot shock stress
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Figure - 3. Cresyl violet stained histomicrographic pictur&eta under 40x magnification showing
coronal sections of cingulate gyrus region of 2¢sdiestraint stressed and foot shock stressed post
weaned mice compared to the age matched contratof@ol, RS-restraint stress, FSS-foot shock

Figure - 4: Graphical representation of the number of vialdarans across 250 micron length in

cingulate gyrus region of 21days restraint stresmed foot shock stressed post weaned mice in
comparison to their age matched control. Each dapsesents MeantSD. (CG-cingulate gyrus-
control, RS-restraint stress, FSS-foot shock stress
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Discussion volume and neuronal density in the granular zone

Stress early in postnatal life may result in Iond-lo]'

term memory deficits and selective loss of

hippocampal neurons. The mechanisms involvdd @ Study on the prefrontal cortex, the total
are poorly understood, but they may involv@umber of the neurons and glial cells was

molecules and processes in the immature limpfignificantly reduced (11% and 5%, respectively)

system that are activated by stressful challengi¥sSIr€SS group in comparison to the non-stressed
[7]. rats [11].

The present study was done to see the effects@@nclusion

duration of restraint stress and foot shock strefs conclusion we observed neurodegenerative
on cingulate gyrus neuronal morphology in posthange in the cingulate gyrus of stress exposed
weaning group of albino mice. Results revealeanimals of postweaning age group. The findings
extensive neurodegeneration in both restraint andl the present experiment were consistent with
foot shock stress of short and longer duration e findings of the previous researchers. This
comparison to their age matched control micestudy will have an implication in understanding
Stress exposed brain showed histopathologidéle patho-psychology of stress related disorders
changes suggesting necrosis/ apoptosis. Thad the harmful impact it has on early brain
neurodegeneration observed in the present studgvelopment.

was similar to histopathological changes
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