EDITORIAL

Molecular mechanisms of autophagy after traumatic brain injury

Qiangian Lit, Chengliang Luo Ph. D?, Luyang Tao M. D., Ph. D?

Li Q, Luo C, Tao L. Molecular mechanisms of autophagy after traumatic
brain injury. ] Histol Histopathol Res. 2017;1(1):8-9.

Traumatic brain injury (TBI), one of major causes of substantial morbidity
and mortality, remains a significant worldwide medical concern as a
considerable cause of death and permanent disability among young adults
and children, imposing a significant burden on society (1), and leads to
the risk for longterm disability and psychiatric disorders in cognition and
personality (2). The pathology of TBI involves primary mechanical injury
and a secondary injury. Nevertheless, the traumatic damage to the injured
brain is caused by the secondary injury that exacerbates the primary injury
(3). Therefore, TBI is a significant clinical problem with few therapeutic
interventions successfully translated to the clinic.

Autophagy is an evolutionarily conserved pathway that leads to degradation
of proteins and entire organelles in cells undergoing stress (4). Three kinds
of autophagy exist: macroautophagy [general autophagyl, microautophagy,
and chaperone-mediated autophagy (5). Microautophagy involves the direct
engulfment of the cargo by the lysosomal membrane. Chaperone-mediated
autophagy is characterized by transfer of cytosolic proteins with a KFERQ
motif to the lysosome by chaperone proteins, and their direct import through
the lysosomal-associated membrane protein type 2A translocation complex.
Finally, macroautophagy [hereafter simply called autophagyl, is the most
studied type of autophagy, and involves the formation of the autophagosome
[a double-membrane vesicle]. The autophagosome subsequently fuses with
the lysosome to form autolysosomes (6).

Currently, p62/SQSTM1 is identified as one of the specific substrates
that are degraded through the autophagy pathway (7,8). This degradation
is mediated by interaction with LC3, a mammalian homologue of Atg8,
which is recruited to the phagophore/isolation membrane and remains
associated with the completed autophagosome (9,10). 3-methyladenine
(3-MA), a relatively selective inhibitor of the Class III phoshatidylinositol-
3.kinase (PI3K), is used to study the autophagy pathway (11,12). PI3K can
interact with Beclin-1 to participate in the formation of autophagosomes
(11). In addition, by inhibiting vacuolar H+-ATPase, bafliomycin A1 (BFA)
can inhibit autophagy (13).

Autophagic cell death has been reported as one type of programmed cell
death. However, whether this is death due to autophagy or death coincident
with autophagy remains controversial (14). Autophagy is used to maintain
cell viability via the bulk degradation of cytoplasmic material by generating
amino acids and energy, during the conditions of nutrient limitation (15).
Moreover, the presence of autophagy in dying cells has been reported to be a
stress response mechanism to prolong cell viability. However, recent studies
strongly support the notion that autophagy is a process that can promote and
affect programmed cell death (16).

Many of the original studies describing autophagy-induced death relied on
the observation of autophagy in dying cells and did not examine autophagic
flux (15). In autophagic flux studies, while enhanced autophagy flux may
exert neuroprotection after TBI, and inhibition of autophagy flux may
contribute to neuronal cell, suggusting disruption of autophagy maybe a
part of the secondary injury mechanism (17,18). Based on the observations
of enhanced morphological features [such as accumulation of autophagic
vesicles] in dying cells, the concept of autophagic cell death was proposed
(19). Recently, a novel form of autophagy-dependent cell death has been
described, autosis, which not only meets the criteria in claim [i.e., blocked

by autophagy inhibition, independent of apoptosis or necrosis], but
also demonstrates unique morphological features and a unique ability
to be suppressed by pharmacological or genetic inhibition of the NaC,
KCATPase (20).

Recent studies have shown that autophagy is increased after TBI (21,22).
Up-regulation of LC3 immunostaining is observed mainly in neurons at
24 h following TBI (23). However, few experimental studies have addressed
the effects of autophagy on traumatic damage and neurologic outcome. By
using autophagic inhibitors such as 3-MA and bafliomycin Al (BFA), our
study indicate that autophagy contributes to the pathophysiologic responses
following TBI, and inhibition of autophagy may help alleviate TBI-induced
damage and behavior outcome dysfunction (12).

Autophagy flux is the pathway of the cargos traveling by the autophagy
system and resulting in its delivery and degradation in the organelles
named lysosomes (24). The study also indicated that the autophagy flux
was increased in the TBI models, and the expression level of p62/SQSTM1
protein was decreased; whereas when autophagy flux is inhibited, the level
of p62/SQSTM1 was increased (24). However, the controversial functions
and underlying mechanisms of autophagy following TBI still needed to be
further address in the future.
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