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Protective Elects of Dilinoleoylphosphatidylethanolamine on Endoplasmic
Reticurum Stress Induced Neuronal and Pancreatic (3 -cell Death
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University of Yamanashi, Chuo-shi 409-3898

ABSTRACT

In many neurodegenerative diseases, neuronal cell death is caused by endoplasmic
reticulum (ER) stress. ER stress is mainly induced by the accumulation of unfolded
or misfolded proteins. We have reported that a phospholipid, dilinoleoylphosphatid
ylethanolamine (DLPE) protected neuronal cells from endoplasmic reticulum (ER)
stress induced cell death. In this study, we examined the protective mechanisms
of DLPE. First, we evaluated the effects of DLPE on up-regulation of an ER
chaperone Grp78 which prevents protein misfolding in the ER, and Chop which
was mainly reported to contribute to the cell death. ER stressors tunicamycin
(TM) and thapsigargin (TG) increased both Grp78 and Chop. DLPE stimulated
Grp78 expression in TM treated cells. However, unexpectedly, DLPE stimulated
Chop expression, as well. Recently, autophagy which is one of the intracellular
degradation mechanisms was reported to attenuate ER stress in neuronal cells.
And phosphatidylethanolamine (PE), such as DLPE is a component of autophagy.
Thus, DLPE might protect neuronal cells by stimulating autophagy. By western
blot analysis of LC3, we found that DLPE stimulated LC3 conversion which
indicates formation of autophagosome membrane. Our data suggests that DLPE
protected the neuronal cells by stimulating autophagy. Next, we studied if DLPE
is protective to other cells from ER stress. ER stress in pancreas was reported to
cause diabetes. Hence, we examined the protective elect of DLPE on ER stress
induced pancreatic 3 -cell line Min6 cell death. DLPE protected Min6é cells from
TM and TG toxicity. In addition, DLPE attenuated saturated fatty acid palmitate
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toxicity which is known to be a model of type-2 diabetes. Our data suggests that
consumption of phospholipids, such as DLPE, may reduce the risk of diabetes as
well as neurodegenerative diseases. Soy Protein Research, Japan 12, 153-157, 2009.
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Fig. 1. Schematic diagram of ER stress associated
signaling.
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Fig. 2. Elects of DLPE on ER stress induced Grp78
and Chop expression. Neuro2a cells were
treated with 100y M DLPE in the presence
or absence of (A) tunicamycin (TM) or (B)
thapsigargin (TG). The cell lysates were
subjected to western blot analysis.
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Fig. 4. Effects of DLPE on ER stress induced
autophagy associated LC-3 conversion.
Neuro2a cells were treated with 100y M DLPE
in the presence or absence of (A) tunicamycin
(TM) or (B) thapsigargin (TG). The cell lysates
were subjected to western blot analysis.
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Fig. 5. Elects of DLPE on ER stress or palmitate induced Min6 cell death. Min6 cells were incubated with
DLPE in the presence or absence of (A) ER stressors (TM and TG) or (B) palmitate. The cell viability
was analyzed by MTT assay. The values are represented as the meant SD of the relative percentage of

surviving cells. *p<0.05, *p<0.01.00
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