Abstracts

apcia] defieat and depresssion-like behavior in mice. §pearman cor-
relation analysis revealed that the coefficients betwesn the particu-
lar behaviors and plasma gheeose levels wene limearly oornelated.
I T mice, we observed a statistically significant decrease in the
ACh levels of the brain regions studied. The AChE activity in
both salt-aoluble and detergent-soluble fractions was &enificantly
increated in the same brain regons. In the Ins-treated T11D mice
both ACh levels and AChE activity were efficiently reversed in a
brain megior-dependent manmer. Additional bochemical and
mokecular mechaniama involved in cholinergic system adaptation
indiabetes are cumently wnder invest gation.
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Diabetes induces changes in motor proteins
distribution in the rat retina: implications for
axonal transport
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DHabetic retinopathy @ a kading cawe of vision ks and blindnes
in working-age adulta. | has been consderad a microvaseular dis-
ease, but increasing evidence has shown that the mewral compo-
ments are also affected, even before the detection of vascular
changes. However, the mechaniams wnderlying neural dysfunction
ame not elcidated. Impairment of axonal tramport & asociated
with several neurodegenerative diseases and might ako play a role
in diabetes-asancated disorders affecting nervous system. In this
study, we investigated the impact of type 1 diabetes (2 and
# weeks duration) on KIF 1A, KIFSB and dynein motor proteins
im the retina. Additionally, since hyperglycemia is considered the
main trigger of diabetic complications, we nvestigated whether
projonged expoaune to elevated gheeose could affect the content
amd distribution of motor proteins in retina] culteres.

The immunoreactivity of motor proteins was evaluated by
immunchBtochemistey in retinal sections and by immumoblotting
i total metinal extracts from streptozotocin-induced diabetic and
age-matched control animals. Primary metinal coltures were
exposad to high gheose (30 mM) or mannitol {osmotic control;
24.5 mM plus 5.5 mM gheeose), for seven days.

Diabetes decreased the content of KIF1A at§ weeks of diabetes
as well a3 KIF1A immun oreactivity in the majority of netinal lay-
erd, except for the photoreceptor and outer muclear layer (OML).
Changes in KIFSB immunoresctivity wene alo detected by immm-
nohitochemitry in the retina at § weeks of diabetes, being
imcreated at the pho toreceptor and OMNL, and decresed in the gan-
ghion call lyer (GGCL). Regarding dyiein imimnoneactivity there
was an increase in the GOL after § weeks of diabetes. Mo changes
in the immunereactivity of motor protein were Tound in metinal cul-
Tures.,

The alemtions in motor proteins detected in the etinas of
diabetic animals suppest that asonal transport may be impained
winder diabetes, which might contribute to eady sens of newral
dyslumction in the retina of diabetic patients and animal models.
Support SFRH/BLYI5961 /2007, SFRH/BDYS1 196/ 2010, PTDC/
SAU-NEU/104100/2008, PEst-C/SAUMUTIR22011-2013  and
Peat-CS AL LAGO0 2003-2014 (FCT, Portugal and OOM-
FETE).
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Early cranial irradiation alters epigenetics
parallel to reduced hippocampal neurogenesis
in adult mice
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Radiotherapy i3 an effective tool in the treatment of pediatnc
malignancies but it & associtated with adverse side effects, both
alsort and long terim. One of the candinal bate omet effects i3 cog-
mitive deficits. Exposune of cranial imadistion to the sardy brain
i modents has been shown to potentially changs the hippocampal
meurogensi kvek in adulthood. Here, we demonstrated that
epigmeticsd @ also alterad accompamang with the reduced hippo-
campal mewrogensis in the adult brain of CSTBLET mice long
after the sarly cranial imradiation.

For the experimental design, a single dose of § Gray (Gy)
whole cranial irradiation al postnatal day 14 (P14 (Rad'
Group) or double doses (Rad ¥ ' Growp) of § Gy both at P14
and P21 (total of 16 Gy) wene adminitered to the pups. Addi-
tiomally, a group of age and body weight matched mice were
asmigned as sham (anesthetic) or naive controls Seven months
after the cranial irradiation, three main growps of mice (Contmol,
Sham and Rad) were first assigned for Open Field (OF) test to
meaiure the locomotor activity, and afterwards for Morris Water
Maze (MWM) paradigm to test the hippocampal dependent spa-
tial learning and long term memory. Mo significant difference
wai observed between the growps in OF test. In the MWM para-
digm, Rad’ and Rad' " groups displayed significantly weaker
cognitive abilites a3 compared to the controk. Lastly, a spndfi-
cant dose-de pendent difference of imadiation was ako detected.

Following MWM expenments, we employed immunohisio-
chemical staimings (im) with phenotypic newronal and epigenetic
markers to test the ongoing neurogenesis and epigenstic events in
the P23 hippocampi. We found a significant decrease of Double-
cortin-im (immature newron marker) and Mewronal MNucle-im
{mature newron marker) in the subgranular layer of the dentate
gyrus of iradiated mice as compared to the contmls. Tn the same
hippocampal regions, there was ako spnificant redoction of
DMA  methylation determinants  (DMA  methyHramfemse
(DNMT) DNMT1-im, DNMT3a-im and MethyCpG Binding
Protein 2-im positive cells). Our overall data sugpests that expo-
sure of cranial iradiation to the young brain alters not only the
meurogenei but alo the epigenetic profile in adult hppocampus
which may reflect the cellular base of the weakened cognitive
ahilities observed in the MWM experiments. All data was ana-
lyzed via parmametnc tests, wing SPSS aatisical software (V17).

Undemstanding the mechaniam by which jonzing radiation
affects epigenstic progamning will provide insght into how to
develop protection against the potentially hamful dsks asoci-
ated with radiation exposure.
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