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Abstract

Background & Objective: The adolescent brain has a higher vulnerability to alcoholinduced
neurotoxicity, compared to adult's brain. Most studies have investigated the effect of ethanol
consumption on the body, however, methanol consumption, which peaked in the last years, is still

poorly explored.

Method: In this study, we investigated the effects of methanol neurotoxicity on memory function and
pathological outcomes in the hippocampus of adolescent rats and examined the efficacy of Light-
Emitting Diode (LED) therapy. Methanol induced neurotoxic rats showed a significant decrease in the
latency period, in comparison to controls, which was significantly improved in LED treated rats at 7,
14 and 28 days, indicating recovery of memory function. In addition, methanol neurotoxicity in
hippocampus caused a significant increase in cell death (caspase3+ cells) and cell edema at 7 and 28
days, which were significantly decreased by LED therapy. Furthermore, the number of glial fibrillary
acid protein astrocytes was significantly lower in methanol rats, compared to controls, whereas LED
treatment caused their significant increase. Finally, methanol neurotoxicity caused a significant
decrease in the number of brain-derived neurotrophic factor (BDNF+) cells, but also circulating serum
BDNF, at 7 and 28 days, compared to controls, which were significantly increased by LED therapy.
Importantly, LED significantly increased the number of Ki-67+ cells and BDNF levels in the serum and

hypothalamus in control-LED rats, compared to controls without LED therapy.

Conclusion: In conclusion, chronic methanol administration caused severe memory impairments and
several pathological outcomes in the hippocampus of adolescent rats which were improved by LED
therapy.
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ETHANOL NEUROTOXICITY .1. DIRECT EFFECTS ON REPLICATING ASTROCYTES
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NEUROBEHAVIORAL TOXICOLOGY AND TERATOLOGY Volume: 8 Issue: 1 Pages: 11-15 Published: JAN-FEB 1986

Glial cell loss in the hippocampus of alcoholics
By: Korbo, L
ALCOHOLISM-CLINICAL AND EXPERIMENTAL RESEARCH Volume: 23 Issue: 1 Pages: 164-168 Published: JAN 1999

Opposite effects of acute ethanol exposure on GAP-43 and BDNF expression in the hippocampus versus the
cerebellum of juvenile rats

By: Kulkarny, V. V.; Wiest, N. E.; Marquez, C. P;; et al.
ALCOHOL Volume: 45 Issue:5 Pages:461-471 Published: AUG 2011

Neurotrophins and cerebellar development
By: Lindholm, D; Hamner, S; Zirrgiebel, U
PERSPECTIVES ON DEVELOPMENTAL NEUROBIOLOGY Volume: 5 Issue:1 Pages: 83-94 Published: 1997
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