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Role of leptin in systemic inflammation and obesity:
from bench to bedside and back

Torres-Castro I, Martinez-Reyes C, Arroyo-Camarena UD, Gémez-Arauz GY, Escobedo G

Unidad de Medicina Experimental, Facultad de Medicina, Universidad Nacional Auténoma de México,
Hospital General de México, C.P. 06726, México, D.F. México

In obese subjects, hyperleptinemia is
accompanied by increased serum levels of tu-
mor necrosis factor alpha (TNF-a), interleukin
(IL) 6, and IL-12, but reduced concentrations of
IL-10. Nevertheless, it remains unclear whether
leptin is capable of influencing directly the re-
lease of proinflammatory and anti-inflammatory
cytokines. Monocytes/macrophages are leu-
kocytes with the ability to produce both proin-
flammatory and anti-inflammatory cytokines
depending on the extracellular milieu. Thus, our
main goal was to evaluate the effect of leptin on
the production of TNF-q, IL-6, IL-12, and IL-10
in human macrophages in vitro, while examin-
ing whether similar results can be observed in
obese patients in vivo. Increasing concentra-
tions of leptin were able to induce mRNA ex-
pression and protein synthesis of TNF-o and IL-
12 but not IL-6 in primary human macrophages.
On the contrary, expression and production of

IL-10 was significantly reduced in human mac-
rophages exposed to increasing levels of leptin
as compared with control cells. In parallel, el-
evated serum levels of leptin were positively as-
sociated with increased percentage of circulat-
ing proinflammatory monocytes/macrophages
in obese subjects (n=73) as compared with
controls (n=71). In obese patients, increased
levels of both leptin and proinflammatory mono-
cytes/macrophages were also positively asso-
ciated with serum levels of TNF-a, IL-16, and
IL-12. On the other hand, serum values of IL-
10 showed an inverse relationship with either
leptin or circulating levels of proinflammatory
monocytes/macrophages in obese patients
with respect to controls. Present results sug-
gest that leptin may directly affect production
of proinflammatory and anti-inflammatory cyto-
kines in obese patients via stimulation of mono-
cyte/macrophages.
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The involvement of the circadian system in the
inflammatory response

Buijs RM, Guerrero-Vargas N, Cazarez-Marquez F, Soto-Tinoco E

Departamento de Fisiologia Celular, Instituto de Investigaciones Biomédicas,
Universidad Nacional Auténoma de México, México, D.F. México C.P. 04510.

Several studies have indicated the im-
portance of time for the immune system. We
have investigated the role of the suprachiasma-
tic nucleus (SCN) that gives time to all physio-
logical processes in the body. We demonstra-
ted a close interaction between the response of
the immune system and the SCN; this interac-
tion influences the intensity of the cytokine and
temperature response. An increase of cytoki-
nes production after an SCN lesion suggests
that the observed activation of the SCN after
an LPS challenge is aimed to curb the innate
immune response. Next we investigated the
consequence of circadian disruption in the im-
mune response using a rat model of shift work
and identified the main factors involved in the
disruption of the inflammatory response. Shift

work did not change basal TNF-a levels neither
in blood nor in the liver. Yet we observed that
shift-work induced increased cytokines res-
ponse after LPS stimulation in comparison to
control rats. Also liver macrophages isolated
from shift-work rats produced more TNF-a in
response to in vitro LPS stimulation. In addition
shift-work augmented the growth of subcu-
taneous implanted tumors, pointing to impor-
tant changes in the immune defense system
of shift-work rats. When shift-work rats had no
access to food during the working hours the
inflammatory response to LPS was prevented.
These results show that dissociating behavior
and food intake from the synchronizing drive of
the SCN severely disturbs the immune respon-
se and promotes disease.
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Circadian desynchrony as promoting
factor for metabolic syndrome

Escobar C

Laboratorio de Ritmos Bioldgicos y Metabolismo. Departamento de Anatomia. Edificio B cuarto piso.
Facultad de Medicina. Universidad Nacional Autbnoma de México. México, D.F. México C.P. 04510.
Tel: +52 5556232422, ext. 45062. E-mail: escocarolina@amail.com

Adaptation to a cycling environment
is necessary to exhibit right responses and
with the right intensity along the day. The-
refore all organisms exhibit daily changes in
behavior and physiology evidencing the in-
fluence of the circadian system. In mammals
the suprachiasmatic nucleus (SCN) in the
hypothalamus is the clock and transmits tem-
poral signals to the rest of the organism via
humoral and autonomic pathways. The SCN
is the orchestrating mechanism that keeps
internal synchrony of all organs, tissues and
cells with the external environment. There-
fore it receives direct input from the retina
providing information of the day/night cycle,
however other temporal indicators (tempe-
rature cycles, activation and arousal, meal
time) can provide complementary temporal

information. Preferentially all temporal sig-
nals should be coherent in order to keep
circadian synchrony. We have developed
experimental models that mimic conditions
of modern life style, where temporal signals
are desynchronized and provide conflicting
signals to the circadian system. We have ex-
posed rats to forced activity during the rest
phase mimicking night work, we have given
food or light during the night. With our ex-
perimental models we have reported that
circadian desynchrony promotes metabolic
disruption and animals develop in a short
term indicators of metabolic syndrome. Mo-
reover some animals developed overweight
and depressive like behavior. We conclu-
de that circadian integrity is necessary for
maintaining homeostasis.
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Anti-inflammatory effects of organosulfur compounds
derived from garlic (Allium sativum)

Ortufio-Sahagun D

Instituto de Investigacion en Ciencias Biomédicas (I1ICB), CUCS,
Universidad de Guadalajara, Jalisco, México

The beneficial effects of garlic have
been referred for centuries; however, it has
not been until recently that Allium sativum de-
rivatives have been postulated as promissory
candidates for the maintenance of immune
system homeostasis. Garlic complex bioche-
mistry makes it possible to generate several
different preparations from its processing, and
slight variations produce numerous amounts
and different types of compounds. Here, we
present different extraction procedures, their
main products, and their effects. Additionally,
experimental results that demonstrate diffe-
rent effects of garlic compounds on the immu-
ne system and their main cells (such as ma-
crophages, lymphocytes, Natural killer [NK]

view/213/205

cells, eosinophils, and dendritic cells) are
discussed. This is principally through mecha-
nisms that involve modulation of cytokine se-
cretion, immunoglobulin production, phago-
cytosis, and macrophage activation. Finally,
because immune system dysfunction is fun-
damental for the disease progress in several
pathologies, we analyze here the role of gar-
lic and its derivative compounds as helpers in
the co-treatment of diverse pathologies, such
as metabolic syndrome, obesity, cardiovascu-
lar disorders, gastric ulcer, and even cancer.
We can conclude that A. sativum and its deri-
vatives modulate cytokine secretion and that
such modulation explains the mechanism of
action for its therapeutic effects.

Cite this paper/Como citar este articulo: Ortufio-Sahagun D. (2015) Anti-inflam-

matory effects of organosulfur compounds derived from garlic (Allium sativum). Re-
vista Bio Ciencias 3(3)(Supl): 23. http://editorial.uan.edu.mx/BIOCIENCIAS/article/

Revista Bio Ciencias 3(3)(Supl): 23

Octubre 2015 23



Autoimmunity
Autoinmunidad

S
R

o 4 < '_': Y
B2 WP aN




REVISTA BIO CIENCIAS

http: //revistabiociencias.uan.edu.mx
ISSN 2007-3380

Effects of arginine vasopressin deficiency
on innate immunity in the rat

Quintanar Stephano A', Vifiuela-Berni V', Organista-Esparza A', Tinajero-Ruelas M’,
Huerta Carreén EP’, Kovacs K? ,Berczi I

'Departamento de Fisiologia y Farmacologia. Centro de Ciencias Basicas. Laboratorio de Neuroinmunoen-
docrinologia. Universidad Autbnoma de Aguascalientes. México. 2Department of Laboratory Medicine, Divi-
sion of Pathology. St. Michael's Hospital, University of Toronto, Toronto, Ontario, Canada.

Immune and vascular endothelial cells
possess arginine vasopressin (AVP) recep-
tors. AVP is an important stimulating/regula-
tory hormone in acquired immunity, whereas
its role on innate immunity (INIM) is not well
known. Neurointermediate pituitary lobectomy
(NIL) in the rat causes permanent low AVP
serum levels. Here, we investigate the AVP
and INIM relationship in NIL rats (3 weeks
after surgeries) subject to INIM tests: Phago-
cytic index (Pl) (peritoneal macrophages (M)
erytrophagocytosis), and Skin Evans blue
extravasation-histamine test. In the Study 1,
NIL group was compared against the Intact
control (IC), sham operated (SHAM) and an-
terior pituitary lobectomysed (AL) groups. In
the study 2, NIL group was compared against

view/213/205

IC, NIL+desmopressin (a synthetic analog of
AVP) and IC+conivaptan (antagonist of V1a-
V2 AVP receptors) groups. Results: Study
1 showed that as compared with the IC and
AL groups, Pl was significant decreased in
NIL animals. In the Study 2, the Evans blue
extravasation-histamine test, a significant
and similar increases of skin edema hista-
mine doses-dependent occurred in NIL and
IC+conivaptan groups, whereas no signifi-
cant differences in IC and NIL+desmopressin
groups occurred. Conclusion: (1) AVP plays
an important role regulating the phagocytic
activity of the peritoneal M,. (2) AVP partici-
pate in the stabilization of the permeability of
the vascular endothelial cells during the in-
flammation-histamine mediated.
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Agonista de la GnRH y su efecto neuroinmunomodulador

Quintanar Stephano JL, Guzman Soto I, Salinas Miralles E

Depto. De Fisiologia y Farmacologia. Centro de Ciencias Basicas.
Universidad Autonoma de Aguascalientes

Recientemente se ha descrito la
presencia de receptores a la hormona lib-
eradora de gonadotropinas (GnRH) tanto
en el encéfalo como en la médula espinal.
La activacion de estos receptores por ago-
nistas de la GnRH, induce una recuperacién
neurolégica de la médula espinal y por tanto
de la actividad locomotora, e igualmente la
modulacién en la respuesta inflamatoria en
el caso de la encefalomielitis experimental
autoinmune (EEA), modelo de esclerosis
multiple. Particularmente se ha observado
que el tratamiento con Acetato de leupro-
lida, agonista de la GnRH, produce una

cle/view/213/205

disminucién en la respuesta del factor de
transcripcién nuclear NF-kB, asi como la
reducciéon de la expresion de citocinas pro-
inflamatorias. También por otro lado, se ha
encontrado que la administracion del ago-
nista, incrementa el nimero de infiltrados
linfocitarios (células T reguladoras) en la
meédula espinal asociado a una reduccion
de las alteraciones motoras causadas por la
EEA. Por lo anterior se puede considerar la
posible aplicacion de agonistas de la GnRH
en la terapia de la esclerosis multiple tanto
por su potencial efecto neurorregenerador
como inmunomodulador.
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Antineural immunoreactivity in patients with fibromalgia

De la Cruz-Aguilera DL, Mendieta D? Viadas H', Barrera I?>, Fernandez-Valverde F°, Becerril E?, Hernandez
ME, Garcés ME?, Martinez F', Rodriguez-Pérez CE, Pavén-Romero L?, Aguirre-Cruz L'.

"Laboratorio de Neuroinmunoendocrinologia, Instituto Nacional de Neurologia y Neurocirugia Manuel Ve-
lasco Suarez (INNN MVS); 2Laboratorio de Psicoinmunologia, Instituto Nacional de Psiquiatria Ramon de la
Fuente Muiiz; 3Laboratorio de Patologia Experimental, INNN MVS. Laboratorio de Neuroinmunoendocrino-

logia, Av. Insurgentes sur 3877, Col. La Fama-Talpan, C.P. 14269, México, D.F. México (55) 5606 3822
ext. 2007. E-mail: mariluci_aguirre@hotmail.com

Fibromyalgia (FM) is a chronic and
idiopathic disorder characterized by genera-
lized musculoskeletal pain that can be as-
sociated with sleep disorders, depression
and cognitive alterations. Some studies su-
ggest that this condition could be associa-
ted to autoimmune disorders. The aim of this
work was to evaluate the existence of seric
autoantibodies anti-neural tissue in patients
with FM, in order to identify diagnostic mar-
kers and clarify the etiology of the disease.
We evaluated the seric immunoreactivity re-
vealed by the seric antibodies of 15 patients
with clinical diagnosis of FM (established in

base to the American College of Rheumato-
logy criteria), without autoimmune pathology
identified, in mouse cerebellum and kidney
by indirect immunofluorescence test (IIFT).
Three out of the fifteen patients with FM
were immunoreactive to mouse cerebellum
and brainstem neurons, but they were not re-
cognized the mouse kidney. Immunoreactivi-
ty did not correlate with specific clinical cha-
racteristics. Twenty percent of FM patients
had autoantibodies against nervous tissue,
which could be associated to specific clinical
subgroups of the disease.
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Effects of chronic sucrose intake on cognitive performance
on a transgenic model of alzheimer disease

Lépez-Pacheco G', Guzman-Ramos K', Bravo-Ruiseco G, Ayala-Guerrero L?, Bermidez-Rattoni F?

"Health Sciences Department, Metropolitan University (Universidad Autbnoma Metropolitana) at Lerma,
Mexico, 2Cellular Physiology Institute, National University of Mexico
(Universidad Nacional Auténoma de México)

High sugar diet is among the most po-
pular within the western societies and its con-
sumption has produced health detriments at the
central nervous level. It is known that high calo-
ric diets and type 2 diabetes are risk factors for
the development of dementias, and particularly
Alzheimer’s Disease (AD), which is mostly pre-
valent in women. The molecular and metabolic
events that lead to cognitive impairments are
so far not clear; we propose that astro-glial ac-
tivation by a hypercaloric diet is an early event
that correlates with cognitive dysfunction. Hen-
ce, we studied the effect of feeding with 20 %
sucrose solution during 5 months (starting at 2
months of age) in a murine model of AD harbo-
ring three mutations (3xTg-AD) and a control
wild-type strain (WT). As a consequence of the

article/view/213/205

high sucrose diet administration, we found an
early deterioration of cognitive performance;
in particular object and spatial memories were
impaired in the 3xTg-AD mice, comparable
to the deterioration found in at 12 months-old
3xTg-AD mice group that had a normal diet.
Additionally, the high sucrose diet induced in
the WT mice a cognitive impairment in the tas-
te recognition and spatial memories also com-
parable to 12 month-old 3xTg-AD mice. Me-
tabolic and molecular dysfunctions of glucose
biochemistry are also related to the cognitive
performance of the affected groups; as well as
astrocytes activation. This data suggest that
an early exposure to high caloric food has a
powerful negative impact on the acceleration of
cognitive impairments.
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Pleiotrophin function as a neuromodulator in the hippocampus

Rojas Mayorquin AE', Gonzalez Castillo C?, Guzman-Brambila-C®, Pallas M*, Ortufio Sahagun D?

'"Universidad de Guadalajara, Dpto. Ciencias Ambientales, Instituto de Neurociencias, CUCBA, Guadalajara,
Jalisco, México. 2Universidad de Guadalajara, Instituto de Investigacion en Ciencias Biomédicas (IICB),
CUCS, Guadalajara, Jalisco, México. *Tecnoldgico de Monterrey, Division de Biotecnologia y
Salud, Escuela de Medicina, Campus Guadalajara, Jalisco, México. *Universidad de
Barcelona, CIBERNED, IBUB, Barcelona, Espafia

Pleiotrophin (PTN) is a secreted
growth factor associated with the extracellu-
lar matrix. It is expressed in several tissues,
where its signals are generally related with
cell proliferation, growth, and differentiation
by acting through different receptors. In Cen-
tral Nervous System (CNS), PTN exerts post-
developmental neurotrophic and -protective
effects, and additionally has been involved in
neurodegenerative diseases and neural disor-
ders. Its expression increases after cerebral
lesion or damage, and in some degenerative
diseases such as in patients with Parkinson di-
sease. Specifically in the hippocampus, recent
evidence from PTN Knock-out (KO) mice invol-
ves PTN functioning in learning and memory.
However, its precise role is not yet establis-
hed. Thus, to obtain new insights, we analyzed
the gene expression profile of 22,000 genes in

the hippocampus from PTN KO mice. For the
group analysis, we selected only genes that
range from a median z-score over (or under)
3.0. Of these, a total of 41 identified genes (40
%) are of unknown function, which indicates
that PTN deficiency elicits an unmapped res-
ponse. The genes known to have increased
are mainly related with neuroprotection, cell
differentiation and proliferation, and transcrip-
tional regulation. Conversely, genes that dimi-
nished PTN expression are mainly related with
cytoskeleton, cell cycle regulation, neural de-
velopment, ion transport, and signal transduc-
tion. The outcome of this analysis constitutes
a strong starting point in the identification and
study of groups of genes involved in compen-
satory mechanisms activated by the absence
of PTN, providing a model for analyzing some
aspects of neurodegenerative diseases.
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Immunotoxicity on organophosphate pesticides through the
alteration of non-neuronal cholinergic components

Girén-Pérez MI, Toledo-Ibarra GA, Diaz-Resendiz KIG

Universidad Autonoma de Nayarit. Laboratorio de inmunotoxicologia. Cd de la Cultura s/n. Col Los fresnos,
Tepic Nayarit, México. C.P. 63000. Tel: +52(311)2118800 ext 8922. E-mail: ivan_giron@hotmail.com

Organophospate pesticides (OP)
are substances that inhibit the acetylcholin-
esterase enzyme (AChE); nevertheless, in
addition to their neurotoxic effect, they have
very clear immunotoxic effects. However,
mechanisms through which OPs deregulate
the immune system are not completely elu-
cidated. Experiments performed in our lab,
using as model organism the fish Nile tilapia
(Oreochromis niloticus) have shown the sig-
nificant increase of acetylcholine (ACh) and
the decrease in the AChE activity, as well as
in the concentration of muscarinic (MAChR)
and nicotinic receptors (nAChR) in lympho-
cytes of fishes exposed to diazinon, one of

the mostly used OPs in agricultural activi-
ties. On the other hand, experimental data
show that cells from the immune system of
fishes exposed to the pesticide, present a
decrease in diverse physiological parame-
ters, such as: proliferative capacity, phago-
cytic activity, calcium flow and potential of
the mitochondrial membrane. This way, ob-
tained result in our laboratory suggest that
toxicity mechanisms of OPs on the immune
system are not direct, but through altera-
tion of cholinergic components belonging to
lymphocytes, which apart from being vital
for the cellular functioning, are phylogeneti-
cally preserved.
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Comparison patterns of 4 t1 antigens recognized by humoral
immune response mediated by IgG and IgM antibodies in female
and male mice with breast cancer using 2d-immnunoblots

Ostoa-Saloma P., Hernandez-Avila R., Meneses-Ruiz DM. and
Diaz-Zaragoza M.

Departamento de Inmunologia, Instituto de Investigaciones Biomédicas, Universidad Nacional Autonoma
de México, Ciudad Universitaria, México, D.F. México. C.P. 04510. Tel.: +52 55 56228941

E-mail: postoa@unam.mx.

Early detection of cancer is one of the
most promising approaches by which to re-
duce the growing cancer burden. The early di-
agnosis in cancer is challenging, since it is the
most common cancer in women worldwide.
Natural immunoglobulin M (IgM) recognizes
modified cell surface antigens that develop
during tumorigenesis and activating comple-
ment to destroy nascent transformed cells or
induce their apoptosis. Thus, IgM should be
considered in developing a tool for early diag-
nosis before the tumor has been established.
We examined tumor antigens by 2-dimen-
sional (2D) immunoblot with antibodies in sera
from male and female mice in which 4 T1 cells
were injected into the mammary gland nipple.
Our aim was to characterize the variability in
IgM and IgG humoral immune responses in

female and male mice with breast cancer at
various stages of disease development and
correlate antigen recognition statistically with
variables that are associated with individual
mice and tumor parameters. Each mouse has
an individual pattern of recognition to a tumor
antigenic background and a variable number
of spots for IgMs. Spots variation in 2D pattern
for natural IgM can be expressed as a bino-
mial signature, which opens the way to cor-
relate a particular pattern, in murine models,
with different cancer resistance or susceptibil-
ity. The disparities in antigenic recognition by
IgG or IgM during the development of cancer
between female and male mice could also be
attributed to the effects of sex hormones and
differences in how the immune system recog-
nizes 4 T1 antigens in both genders.
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The contribution of the autonomous nervous system in the
immunopathology of experimental pulmonary tuberculosis. Its
therapeutic implications

Hernandez-Pando R', Islas WL', Revuelta-Rodriguez A’, Mata-Espinoza D', Maruina B’,
Barrios-Payan J', Pavén-Romero L?

'Experimental Pathology Section. Department of Pathology. National Institute of Medical Sciences and
Nutrition Salvador Zubiran, Mexico City, Mexico, 2lmmunology Laboratory, National
Institute of Psychiatry, Mexico City, Mexico

The brain, the endocrine glands and
the immune system are the major adaptive
systems of the body. During an immune res-
ponse these systems constantly communi-
cate being this process essential for main-
taining homeostasis. Two major pathway
systems are involved in this cross-talk: the
hypothalamic-pituitary-adrenal (HPA) axis
and the sympathetic nervous system, which
is one of the autonomous nervous system
(ANS) branches; the other branch of the
ANS is the cholinergic system which has a
significant anti-inflammatory activity. In a
well characterized model of progressive pul-
monary tuberculosis (TB) in BALB/c mice, it
was previously showed that during the early
phase of the infection (three weeks), there
is high production of TNFa and IL-13 from
macrophages that activate the HPA, which
significantly contribute to TB pathogenesis.
We now studied the contribution of the ANS
in the immunopathogenesis of experimental
TB. First the kinetics of noradrenaline(NA)
and acetil-choline (Ach) production was
studied by their measuring in the lungs by
HPLC during infection.There is a progressi-

ve NA production which raised its peak at
day 14, when in this model start granuloma
formation that permit an efficient control of
bacterial growth. Then, a progressive NA de-
crease was seen during late disease. Con-
centrations of Ach were relatively high, an
early increase was observed at day 7 and 14
followed by a decrease and increasing again
raising its maximal concentration during late
disease at day 60 of infection, in coexisten-
ce with extensive pneumonia and high bacilli
burdens. In order to study the influence of
the ANS in the course of the infection, the
adrenergic innervation was eliminated by
the administration of 60H-dopamine or NA
receptors type 2 were stimulated by the ad-
ministration of formoterol during early or late
infection. The elimination of NA since day
one before infection worsening the course
of the disease, while the stimulation of the
adrenergic system during early or late disea-
se induced higher expression of IFNy with
a better control of bacilli growth. The phar-
macological manipulation of the cholinergic
system during early infection did not produ-
ced significant changes in the disease evolu-
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tion, while blocking with selective drugs the
nicotinic receptors -4 and B-7 during late
disease, at day 60 post-infection, induced
a significant decrease of bacilli burdens in
coexistence with high expression of IFNy
and TNFa. Thus, both branches of the ANS
participate in the regulation of the immune
system during experimental TB, during early
infection the sympathetic system contributes
to infection control, probably by promoting
the differentiation of Th-0 to Th-1 cells by
NA; while during late TB the parasympathe-
tic system participate suppressing excessive
inflammation, but at the same time favors di-
sease progression by the well known activity

view/213/205
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of Ach producing macrophage deactivation.
These experimental results have implica-
tions for enhancing immune response by im-
munotherapy. In fact, blocking nicotinic re-
ceptors during late disease synergized with
conventional chemotherapy shortening con-
ventional chemotherapy in animals infected
with drug susceptible bacteria, while in ani-
mals infected with multi-drug resistant bacilli
a significant reduction of bacilli burdens was
produced after blocking nicotinic receptors.
Thus, pharmacologic manipulation of ANS is
a new and efficient form of treatment in ex-
perimental TB.
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El analisis proteémico y su importancia en el estudio de los
helmintos. Un enfoque hacia ténidos
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El estudio de la expresion de protei-
nas en un mismo instante y en su conjunto se
hace mediante el analisis protedmico. Este
tipo de andlisis se realiza bajo diferentes es-
trategias entre las que se incluyen identifi-
cacion de las proteinas mediante analisis de
espectrometria de masas, luego de que las
proteinas hayan sido separadas electroforé-
ticamente o no. Gracias a esta tecnologia
se logran determinar las caracteristicas de
las proteinas identificadas, tales como sus
modificaciones postransduccionales o la
expresion de variantes de un solo tipo de
proteina. Luego, cuando un conjunto de pro-
teinas son identificadas y reconocidas en el
analisis protedmico realizado, de acuerdo a
sus funciones, se les busca encontrar cual
es la importancia de la interaccion entre el-
las en el organismo y en el momento que se
les esta estudiando. En el caso de parasitos
helmintos, se ha postulado que la protedmi-
ca forma parte del estudio de la biologia
basica de tales parasitos porque de ello
depende el que se generen mejores prue-
bas de diagndstico o se generen mejores
esquemas de tratamiento quimioterapeutico
y que permitan un mejor entendimiento de
los mecanismos de accidon y de resistencia

de farmacos, asi como ello influye para la
toma de decisiones del control de la presen-
cia de parasitos. Con la difusion del genoma
del cestodo Taenia solium se abren opor-
tunidades de profundizar en el conocimiento
de la expresién de proteinas de este tipo de
parasitos y con ello, se abre la posibilidad
de generar mas y mejores blancos farma-
coldgicos que van a permitir el desarrollo
farmacos mas eficientes en el tratamiento
de las enfermedades parasitarias que pro-
ducen. Incluso, el conocimiento del genoma
ha abierto posibilidades para postular que
posibles proteinas podrian tener importan-
cia en la relacién huésped parasito, princi-
palmente en el campo de aquellas que po-
drian estar expresandose en un momento
dado, pero ello no es suficiente mientras no
se tenga evidencia de la expresion real de
estas proteinas y por ello, la proteémica of-
rece una oportunidad de estudio interesante.
Al momento, varios avances se tienen en el
conocimiento de la protedmica de helmintos
en donde se han estudiado y caracterizado
principalmente la expresiéon de proteinas
secretadas o secretadas por los parasitos
en contacto con su hospedero. Lo aprendido
de ello es que hay una expresién diferencial
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de las proteinas dependiendo del estadio de
desarrollo parasitario. En T. solium esto se
ha podido demostrar a través de la gener-
acion de mapas protedmicos en geles bidi-
mensionales de diferentes estadios para-
sitarios que se pueden obtener o mantener
en el laboratorio y de ello, varias proteinas
se han identificado de forma exitosa luego
de su analisis mediante espectrometria de
masas. Debido al conocimiento del genoma
de T. solium, estudios de analisis proteémi-
cos semejantes se han realizado con cistic-
ercos de T. crassiceps de la cepa ORF y se
ha logrado la obtencion de mapas proteémi-
cos que han permitido evaluar la expresion
de sus proteinas frente al tratamiento con
sustancias como las hormonas y derivados
bencimidazdlicos experimentales. De estos
analisis se han identificado proteinas rel-

[ view/213/205

evantes frente a los tratamiento s que de
alguna forma estan asociadas a los efectos
que se han presentado en los parasitos, bajo
los tratamientos in vitro llevados a cabo. Los
cambios en la expresidn de proteinas se han
visto reflejados en cambios en los compor-
tamientos de estructuras celulares basicas
en la sobrevivencia de los parasitos como
las células flama y lo cual podria tener una
proyeccion interesante hacia el desarrollo
de farmacos antiparasitarios dirigidos hacia
este tipo de estructuras. Con estos avanc-
es obtenidos se ha incrementado el cono-
cimiento de la biologia y fisiologia de este
tipo de parasitos que seguramente tendra
una futura aplicacion en el control de las en-
fermedades que producen, principalmente
cuando las infecciones se den por el tenido
de importancia médica T. solium.
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Las enfermedades por priones tam-
bién son llamadas Encefalopatias Espongifor-
mes Transmisibles (EET) y son un grupo de
enfermedades neurodegenerativas de carac-
ter hereditario e infeccioso que se presentan
tanto en humanos como en animales y ocu-
rren mundialmente con una incidencia de alre-
dedor de 1 caso por 1 millén de habitantes por
afio. Los priones son proteinas infecciosas.
En los mamiferos, los priones se reproducen
reclutando proteinas priénicas celulares nor-
males (PrPC) y estimulando su conversion a la
isoforma causante de la enfermedad (PrPsc).
El puente neuroinmune de las enfermedades
por priones se ha visto reforzado por varios
estudios en los que, posterior a la inoculacién
intraperitoneal, se observan depésitos de prio-

nes en los érganos linfoides secundarios tales
como el bazo y los nodos linfaticos; esta fase
es clinicamente silente y prolongada (hasta 10
afios de duracién). A su vez, se han conside-
rado como el principal tipo celular para la repli-
cacion de los priones a las células dendriticas
foliculares dentro del tejido linfoide. De igual
forma, las células B son un cofactor en la pa-
togénesis periférica de los priones siendo el
bazo el érgano donde ocurriria este proceso.
En resumen, la patogénesis de las enfermeda-
des por priones, y eventualmente la neuroin-
vasion, es dependiente de componentes del
sistema inmune del huésped, siendo las cé-
lulas dendriticas foliculares, los linfocitos B y
el bazo los principales elementos involucrados
en este proceso.

Cite this paper/Como citar este articulo: Sanchez V. (2015) El sistema inmune en

la patogénesis de las enfermedades por priones. Revista Bio Ciencias 3(3)(Supl): 38.
http://editorial.uan.edu.mx/BIOCIENCIAS/article/view/213/205

Revista Bio Ciencias 3(3)(Supl): 38

Octubre 2015 38



X,

B
3

Bt - o ey o U G I 00 AN I N G NG
ETED O o o DL Jq"::‘;," 4“.-_ g (K\;:V'YQ. RPN “J:(J_?
3 & o 4

(:':r (: . 2 "L O SR O e (((:::: : ((‘.. )
A(?)L 2 A\ PR AV RGN J’.c".-. AR IR




REVISTA BIO CIENCIAS

http: //revistabiociencias.uan.edu.mx
ISSN 2007-3380

Elucidating sleep function:
to maintain blood-brain barrier integrity
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Sleep function has remained elusive
for decades. Since 1980s the pioneer stud-
ies showed that sleep is vital for mammals,
because chronic sleep deprivation induced
severe health problems and caused the
death of experimental animals. More recent
studies have shown that sleep loss induces
several neural deficits, such as decreased
neurogenesis, increased extracellular glu-
tamate levels, and decreased hippocampal
volume. Moreover, peripherally, sleep loss
induces a low-grade inflammatory status,
with increased levels of pro-inflammatory
cytokines. A unified hypothesis that could
explain all those central nervous system ef-
fects was suggested by Korth 20 years ago
and not tested until 2013, when we found
that chronic sleep loss alters the structure
and function of the blood-brain barrier. The
blood-brain barrier is a physical and chemi-

cal barrier that precludes free interchange
between blood and the brain parenchyma
that is located in almost all brain capillaries.
After our initial report of increased blood-
brain barrier permeability after chronic sleep
loss, some other reports appeared showing
that sleep loss leads to disruption of tight
junctions between brain endothelial cells
and decrease of tight junction proteins. We
have shown that the changes in blood-brain
barrier structure and function revert rapidly
after sleep recovery and that some inflam-
matory mediators, such as adenosine and
cytokines, are major players in regulating
the blood-brain barrier function during sleep.
The blood-brain barrier dysfunction during
sleep loss may explain all those brain defi-
cits induced by sleep deprivation. Therefore
it seems that the sleep function is to main-
tain the integrity of the blood-brain barrier.
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The frequency of absence seizures in the sleep-wake cycle
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The myelin mutant taiep rat showed
an initial hypomyelination followed by a pro-
gressive demyelination of the central ner-
vous system. The name is the acronym of
the motor syndrome that characterized it:
tremor, ataxia, immobility, epilepsy and pa-
ralysis. The phenotype is inherited as an
autosomal recessive trait. This mutant de-
veloped absence seizures similar to that
showed in humans. These type of epilepsy
have a frequency of 6.5 Hz, it onset oc-
curs in the frontal region spreading to the
occipital cortex. The aim of this study was
evaluate the prevalence of absence seizures
along the circadian cycle, determine the fre-
quency and mean duration of them along the
sleep and wake brain states. The absence
seizures are higher in the awake periods

with respect to slow-wave sleep (SWS) or
rapid eye movement sleep (REM) (%?=16.0,
P<0.001;followed by Tukey’s Test, p<0.05).
The mean duration of absence seizures were
higher in the awake period respect to SWS
and REM sleep (H=243.2, P<0.001; followed
by Dunn’s test p<0.05). In conclusion, the
hyperexcitability in the thalamo-cortical cir-
cuit in taiep rats dependent of the time of the
circadian cycle. Suggesting that the trigger
neurons in the cerebral cortex differ respect
to the circuit that sustain the seizures in
the thalamo-cortical rhythmic pathway. The
higher incidence of absence seizures dur-
ing awake periods showed that light dimin-
ish the threshold. On the other hand, sleep
is capable to diminish the excitability of the
thalamo-cortical reverberating circuit.
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Interleukin-6: a cytokine with a pleiotropic role in the
neuroimmunoendocrine communication network
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Interleukin 6 (IL-6) is a typical pleio-
tropic cytokine that modulates a variety of
physiological events in vertebrates, inclu-
ding cell proliferation, differentiation, survi-
val, and apoptosis, among other functions.
IL-6 plays roles in the immune, the endo-
crine, the nervous, and the hematopoietic
systems, in bone metabolism, regulation
of blood pressure and inflammation. IL-6
exerts its effects on different tissues and or-
gan systems. Many cell types are reported
to produce IL-6: T cells, B cells, polymor-
phonuclear cells, eosinophils, monocyte/
macrophages, mast cells, dendritic cells,
chondrocytes, osteoblasts, endothelial

u i article/view/213/205

cells, skeletal and smooth muscle cells, is-
let cells, thyroid cells, fibroblasts, mesangial
cells, keratinocytes, microglial cells, astro-
cytes, oligodendrocytes, adipose tissue and
certain tumour cells. Here, we review the
participation of the IL-6 in the neuroimmu-
noendocrine network that includes all inte-
ractions across species, sexes, cells, and
types of responses. The specific targeting
of the IL-6 pathway can be a promising new
approach for the treatment and prevention
of neurodegenerative disorders in humans.
Furthermore, blocking the effect of IL-6 may
improve the autoinflammatory process both
systemically and locally.
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Alteraciones en la desmielinizacion en el sisteman nervioso
central inducen resistencia a la infecciéon con Trichinella spiralis:
la rata taiep como modelo experimental
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La interaccién entre los sistemas
neuroenddcrino e inmunitario es uno de los
elementos clave que intervienen para man-
tener la homeostasis de los vertebrados,
siendo particularmente imprescindible en
los mamiferos. La respuesta inmunolégica,
como una respuesta homeostatica bajo con-
trol fisiolégico, contribuye al mantenimiento
de la integridad de las células corporales
y de los tejidos. La comunicacién eficiente
de estos dos sistemas implica la existencia
de vias aferentes y eferentes que constitu-
yen un sistema complejo de retroalimenta-
cién. Cuando se producen alteraciones en
esta red, se desencadenan patologias que
involucran a los diferentes componentes
de la misma. Para evaluar la comunicacion
entre el sistema nervioso central y el siste-
ma inmune, utilizamos el modelo de ratas
Taiep, que muestran una hipomielinizacion

en el sistema nervioso central, pero no en
el periférico. Estas ratas fueron infectadas
con larvas del parasito intestinal Trichinella
spiralis y analizamos la susceptibilidad a la
infeccién asi como la respuesta inmune a la
misma. Nuestros resultados, muestran que
las ratas Taiep tienen cargas parasitarias
menores (75 %) que las ratas de la cepa
silvestre (Sprague Dowley). Asi mismo, en-
contramos que las ratas Taiep responden
inmunolégicamente de manera distinta, ya
que muestran una disminucion significativa
en algunas subpoblaciones celulares, parti-
cularmente linfocitos T ayudadores asi como
linfocitos B en los ganglios linfoides mesen-
téricos, pero no en los del bazo. Esto sugie-
re que la alteracion en la mielinizacion del
sistema nervioso central afecta de manera
directa la respuesta inmune local al parasito,
sin alterar la respuesta inmune sistémica.
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Effect of transcranial magnetic stimulation (TMS) in the recovery
to a traumatic brain injury (TBI)
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TBI causes a release of excitatory
neurotransmitters such as glutamate, which
induces a massive influx of calcium into
neurons, activation of multiple enzymes,
free radical production and necrosis and/
or apoptosis; however, also causes activa-
tion of inhibiting systems such GABAergic
and/or canabinnergic that counteract the
excitotoxicity triggered by glutamate and a
balance between both types of response is
established. The TMS can activate or inhibit
brain electrical activity and thus influences
this balance. Our group is interested in the

effect of TMS on the neurobehavioral and
histological recovery of subjects who have
suffered TBI. We have used a TBI model in
rat to analyze this issue. Our results indicate
that TMS favor the neurobehavioral recovery
of these rats. We also have found differenc-
es in cell dispersion in hippocampal regions
CA1, CA2, CA3 and dentate gyrus and we
are evaluating the inflammatory process at
the motor cortex, analyzing leukocyte infil-
tration. These last results allow us to explain
how the TMS helps in neurobehavioral re-
covery of TBI.
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We selectively bred two sublines
from Sprague-Dawley rats, one with a high-
yawning (HY) frequency with a mean of 20
yawns/h, and the low-yawning (LY) with just
2 yawns/h. HY rats ambulated more in the
open-field arena (OFA) respect to LY sug-
gesting different emotional reactivity. The
aim of these studies is to analyze with detail
the anxiety behavior in the OFA and in the
elevated-plus maze (EPM), as well as mea-
suring corticosterone (Cort) and adrenocor-
ticotrophic (ACTH) hormone plasma levels
using ELISA techniques.

The results showed that HY rats showed
more thigmotaxis, that is ambulation close

to the walls of the OFA and avoid the cen-
tral square, the opposite happen in the LY
rats (p<0.05). HY rats in the EPM showed
lower number of entrances and hence time
spent in the open arms respect to LY rats
(p<0.05). ACTH levels were higher in the HY
respect to LY rats (p<0.05) and with slow-
er clearance of Cort peak after restriction
stress. This endocrine parameters are asso-
ciated with heavier adrenal glands in the HY
respect to LY rats (p<0.05). These results
support that HY animals are more anxious
and has over activation of the hypothalamic-
hypophysis-adrenal gland axis suggesting
is an adequate animal model of anxiety with
over stimulate adrenal gland activity.
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IL-8 and IL-6 primarily mediate the inflammatory response
in fibromyalgia patients
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Fibromyalgia (FM) is a chronic disea-
se that is characterized by widespread pain,
tenderness, stiffness, fatigue, and sleep and
mood disturbances. It affects 2 % to 5% of the
world’s population and is more frequent among
females. The hallmark symptoms of FM are
diffuse pain, lasting for more than 3 months,
and pain in 11 of 18 tender points. Previous
studies have linked FM symptoms to inflam-
matory reactions and changes in the systemic
levels of proinflammatory cytokines that mo-
dulate responses in the sympathetic nervous
system and hypothalamic-pituitary-adrenal
axis. In this study, we quantified the circula-
tory concentrations of inflammatory mediators
in samples from healthy volunteers (HVs) and

FM patients and correlated them with clinime-
tric scores. Interleukin (IL)-2, -4, -6, -8, and
-10; GM-CSF; IFN-g and TNF-a were mea-
sured using a Bio-Plex system. Participants
underwent clinical psychiatry tests (FIQ, BAI,
and BDI). In our analysis, the serum concen-
trations of IL-6 and IL-8 were elevated in FM
compared with HVs. Both cytokines correla-
ted with FIQ, BAI, and BDI scores, suggesting
that IL-6 and IL-8 have additive or synergistic
effects in perpetuating the chronic pain that is
experienced by FM patients. These findings
indicate that IL-6 and IL-8 are two of the most
constant inflammatory mediators in FM and
that their levels correlate significantly with the
severity of FM symptoms.
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Major depressive disorder (MDD) is a
psychiatric iliness that presents as a deficit of
serotonergic neurotransmission in the central
nervous system. MDD patients also experien-
ce alterations in cortisol and cytokines levels.
Treatment with selective serotonin reuptake
inhibitors (SSRIs) is the first-line antidepres-
sant regimen for MDD. The aim of this study
was to determine the effect of a combination
of SSRIs and an immunomodulator—human
dialyzable leukocyte extract (hDLE)—on
cytokines levels. All subjects were diagnosed
by psychiatrists who applied the Mini-Inter-
national Neuropsychiatric Interview, a stan-
dardized diagnostic interview that is based
on DSM-IV-TR criteria. Clinical status was
measured using the Hamilton Depression
Scale (HDRS) and Beck Depression Inven-
tory (BDI). Patients who met the inclusion cri-
teria were free of antidepressants for at least
3 weeks before the study. Each subject un-
derwent laboratory screens to rule out other

medical illnesses. After receiving a detailed
explanation of the study aims, all participants
signed written consent forms. Patients recei-
ved SSRIs or SSRIs plus hDLE. All patients
were administered SSRIs (19 fluoxetine, 7 pa-
roxetine, and 5 Sertraline) or SSRIs plus hD-
LEs (23 fluoxetine, 9 paroxetine, 1 sertraline,
and 1 escitalopram). All patients were evalua-
ted monthly by their psychiatrist, based on the
HDRS and BDI. The proinflammatory cytoki-
nes IL-18, IL-2, and IFN-y; anti-inflammatory
cytokines IL-13 and IL-10; were measured at
weeks (W) 0, 5, 20, 36, and 52 of treatment.
Reduction of anti-inflammatory cytokines and
increases levels of proinflammatory cytokines
in patients who were treated with SSRI plus
hDLE at the study conclusion. These results
suggest that the immune-stimulating activity of
hDLE, in combination with SSRIs, restored the
pro- and anti-inflammatory cytokine balance
and cortisol levels in depressed patients ver-
sus those who were given SSRIs alone.
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