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KC is a family of multifunctional

serine/threonine kinases, which

are involved in the control of
other proteins. So far, at least 10 PKC
isoforms have been identified and can
be subdivided into three groups: classi-
cal (a, B 1, BII, and vy), novel (9, ¢, 6,
and 7)), and atypical ({ and t/A). Being
important signaling transducers, PKCs
are activated when second messengers
bind to their regulatory domain, usually
at the plasma membrane. The regula-
tory domain is recruited to the plasma
membrane through calcium ions, phos-
pholipids, and diacylglycerol, which re-
lease the catalytic domain of PKC to
exert its function on targeted substrates
[1]. On activation, PKC plays a central
role in signal transduction and also par-
ticipates in diverse biological and bio-
chemical functions, such as glycogen
metabolism, release of neurotransmit-
ters, and protein transactivation. More-
over, the PKC& isoform has received
particular attention for being a promis-
ing target for new drugs. Why? There
are several lines of evidence that PKC3
plays a crucial role in cell growth, mi-
gration, differentiation, and cell death,
thus being involved in many human dis-
orders, such as cancer, diabetes, and
sepsis [1-5].

Several PKC isoforms have been asso-
ciated with tumor progression. The
mechanisms involved in PKC activation
have been studied extensively and indi-
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cate that activation of PKC affects motil-
ity, invasion, and metastasis. Contradic-
tory roles for PKC6 have also been re-
ported, as it can activate and inhibit
apoptotic pathways in different condi-
tions and cell types that might affect
tumor progression. Compared with con-
trol cells, a high expression of PKC3 has
been demonstrated in human ductal,
pancreatic, cancerous samples [2],
which suggests that a genetic or epige-
netic alteration in PKC contributes to
pancreas tumor progression. Conse-
quently, the clarification of the pathways
involved is necessary for a better under-
standing of the function of this mole-
cule in cancer.

In diabetes, a multifactorial disorder,
the importance of PKC8 has also been
highlighted. PKC$ activation by hyper-
glycemia causes vascular cell apoptosis
and diabetic retinopathy. It was demon-
strated that hyperglycemia triggers
PKC$ activation and recruitment of Src
homology-2 domain-containing phos-
phatase-1, which leads to dephosphory-
lation of PDGFRp, reducing the down-
stream signaling [3]. The PKC$ signal-
ing pathway may be exploited for
therapeutic purposes, as many diabetic
patients suffer from vascular complica-
tions associated to hyperglycemia. In
immune-privileged sites, a better under-
standing of the PKCd pathway might
also contribute to preventing patients
from disease progression, as inhibition
of this pathway attenuates the blood-
retinal barrier breakdown, which is the
basis of diabetic retinopathy pathophysi-
ology [4]. Development of therapeutic
drugs targeting PKCJ is a provocative
challenge, as it can act through direct
or indirect pathways to regulate the in-

flammatory response, cancer, and diabe-
tes.

The mechanisms described by Ger-
aldes et al. [3] might be a good expla-
nation as to what happens during a
SIRS, which is triggered by LPS from
Gram-negative bacteria and may target
many organs, leading the patient to
death. Lungs are particularly affected by
SIRS, and alveolar macrophages provide
a second wave of mediators/cytokines
that amplify SIRS and the mortality asso-
ciated to this condition. Binding of LPS
to TLRs triggers a complex sequence
of events leading to increased expres-
sion of PKCS, specific genes through
NF-«B and the release of a plethora of
mediators, such as TNF-a, NO and
PGE, in experiments conducted in
vivo [5] and in vitro using alveolar
macrophages [6, 7].

In previous studies, we have shown
that there is a reduction of the number
of leukocytes that migrate to the lung in
response to LPS stimulation in diabetic
rats when compared with control rats
[8, 9]. In addition, we have demon-
strated that diabetic rats showed a sig-
nificant reduction in the phosphoryla-
tion of lung PKC9 after LPS challenge
compared with the control group [5].
LPS also induced leukocyte transmigra-
tion and changes in permeability of the
airway epithelium, at least in part, via
PKCS&. Therefore, the reduction of the
leukocyte transmigration in diabetic rats
can be explained partially as a result of
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a failure of activation of the PKCé path-
way. As a consequence, therapeutic
drugs targeting PKCS by direct or indi-
rect way may also regulate the SIRS.

Neutrophils play an important role in
the host defense against bacterial infec-
tions, but if not regulated properly, they
might contribute to severe inflammation
inducing tissue damage. During the de-
velopment of SIRS, proinflammatory
cytokines, such as TNF-a, modulated
neutrophil function and activated a
proinflammatory cascade that culmi-
nated with neutrophil apoptosis. En-
hanced neutrophil survival at the site of
inflammation promoted increased bac-
terial activity and potentially exacer-
bated acute inflammatory damage as a
result of an overload of reactive oxygen
radicals on-site. The function of the
PKC9 is also important in human in-
flammation, as TNF, which is implicated
in the suppression of neutrophil apo-
ptosis during sepsis, is regulated by
PKCS, inducing TNF-mediated, anti-
apoptotic signaling [10].

This ability of PKC8 regulating the sig-
naling mediators and controlling TNF-
induced oxygen radical production [11]
may be the key factor to control tissue
damage at the site of inflammation. In
their original paper, Kilpatrick et al. [12]
have extended this observation providing
important insight into the molecular
mechanisms involved in the pathogenesis
of lung injury associated to sepsis. Their
hypothesis is that PKC8 may restore sep-
sis-induced lung immune responsiveness,

and they have clearly shown that inhibi-
tion of the PKCS pathway on the inflam-
matory site leads to reduction of cell infil-
tration, disruption of lung architecture,
and pulmonary edema, using an intra-
abdominal sepsis model (cecal ligation
and double puncture in rat). However,
that still leaves the question: can PKCS be
a novel therapeutic target? You will proba-
bly find this answer in the paper from
Kilpatrick et al. [12] in the journal Leuko-
cyte Biology.
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